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1. Introduction 

 

Water is the source of life. It flows through, in to, and from the politics, social, economic and 

environmental dimensions of life. Access to water, both in terms of quantity and quality, has 

become a major global challenge. In some places there is too much water and in others far too 

little. It is also highly polluted in many countries, which impacts on human well-being and the 

environment. This leads to high costs in terms of cleaning water and addressing the health 

outcomes of polluted water. These challenges are compounded by the increasing demand for water 

as a result of population growth and urbanisation, water-intensive forms of growth, the need for 

improved sanitation globally, which remains water dependent despite significant research efforts 

to shift this approach, the impact of climate change on water, increasing rainfall variability, and 

the increase in water related disasters, which are becoming more common and severe (Wesselink 

et al., 2017). As a result and “in response to these global challenges, water scientists are 

increasingly adopting an interdisciplinary or transdisciplinary approach in order to understand 

water problems, make predictions, and produce information on which society makes future 

decisions” (Wesselink et al., 2017, p 2). This requires research that combines the efforts of social 

and natural water scientists. 

  

This report focuses on the connectivity and inter-dependency between water quality, water 

quantity and society (biophysical, social, economic and political dimensions), which shape water 

security outcomes in the uMngeni Catchment. It also reflects on the value of ecological 

infrastructure in changing water security outcomes, as a result of its relationship with these 

different elements, thereby supporting a more resilient and sustainable future for the catchment. 

The research adopts and attempts to develop a transdisciplinary, action research and participatory 

approach. Collaboration between the research team, municipalities, the private sector and 

communities has formed part of the knowledge building process through the action research 

methodology adopted in each case study. This report describes and analyses the social, economic, 

environmental and political characteristics of the uMngeni Catchment and the connections and 

relations between them using two theoretical frameworks: socio-ecological systems theory and 

socio-ecological relations theory, as described in Deliverable 7. Both frameworks consider the 

relationships between society, economy, environment and governance. However, they do so from 

different epistemological and ontological perspectives and emerge from different research 

paradigms. They ask different research questions about what does the world look like (ontology), 

what can we know about the world (epistemology), how do we collect and analyse this knowledge 

(methodology) and what should we do with this knowledge, why have we collected it and how do 

we make it socially relevant (axiology) (Wesselink et al., 2017). Natural scientists have 

predominantly adopted a socio-ecological systems approach to understanding the connections 

between water and society. More recently, the International Association of Hydrological Sciences 

have supported the use of the concept of socio-hydrology as it recognises society-water 
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relationships, acknowledging that “hydrological systems are fundamentally altered by social 

relations and processes” (Wesselink et al., 2017, p 2). Socio-hydrology is a component of the 

research theme of the hydrological sciences community for the current decade (2013 to 2022) to 

enhance the value of hydrology to society. Socio-hydrology recognises that humans are altering 

hydrological systems and in turn, hydrological systems and water are shaping and changing how 

society functions, as water is becoming a constraining factor in sustainable development 

(Wesselink et al., 2017). However, hydrologists and social scientists from the WRC 2354 research 

team, remain sceptical and critical of this approach, as rather than ensuring deep engagement 

between the two research communities and respect for different forms of knowledge, the approach 

adopted often ensures the re-production of the power of hydrology scientists over the research 

process, as social science is reduced to a mere component of what is being constructed.  

 

Social scientists, drawing largely on the discipline of geography, which has a long established 

tradition of reflecting on society-environment relationships, are constructing water-society 

relations through the frame of the hydro-social cycle or the hydrosocial, which emerged as a 

concept in 2013. Hydro-social cycle thinking reflects that society and water are related, however 

it differs from a socio-ecological systems approach in that it focuses on the politics and power 

shaping the articulation of water and society relations. In other words, who has the power to shape 

water society relationships and how is this done, and what does this mean for political and material 

inequality in the water system (Wesselink, et al., 2017). Hydrosocial theory also reflects on the 

different constructions of water and the dialectical relations between water and society, which are 

assembled to produce particular society-water outcomes in different contexts (Linton and Budds, 

2013). 

  

Deliverable 7 outlined the methodology (Figure 1) developed to assess water resource connectivity 

and inter-dependency (between water quality and quantity, water and society) from a landscape 

perspective (Sutherland et al., 2016). This report, Deliverable 14, presents the results and 

conclusions of the research conducted using the methods outlined in Deliverable 7. The approach 

adopted to build a catchment level understanding of water-society-space relations is outlined 

below (see Deliverable 7). 
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Figure 1Methodology for building a water-society-space trialectic of the uMngeni Catchment (Sutherland et al., 2017). 

Given the complexity and size of the uMngeni Catchment, four case studies, which are pilot 

projects in the Umgeni Ecological Partnership (UEIP), were selected to explore the relations 

between the biophysical, social, economic and governance systems of the uMngeni Catchment 

(See Figure 2).  
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Figure 2 Location of the four case studies of WRC 2354 in the uMngeni Catchment. 

Different methodologies were used in the four case studies to collect and analyse data, due to the 

different issues and challenges in the upper, middle and lower catchment, the nature and 

composition of the research teams, and the influence of conducting action research in the 

catchment. As a result, an analytical frame, or heuristic, a ‘water configuration’, was constructed 

to ensure uniformity in the data presentation and analysis for each case study. A water 

configuration is an arrangement of elements that are considered critical for understanding water 

governance, water security and the value of ecological infrastructure in the uMngeni Catchment 

(see Figure 3). The configuration is an ensemble of relationally connected elements: actors; 

discourses; materialities, issues and risks; knowledge; and the spatial expressions of these elements 

(Peyroux et al, 2014; Sutherland et al, 2015). According to Sutherland et al (2015, p 491) 

“configurations are context-specific, and are produced by particular socio-spatial and temporal 

relations” and hence the context of each cases study is presented as a frame for the configuration.  
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Figure 3 A water security configuration (Source: Sutherland et al., 2017). 

The configuration for each case study, system dynamics modelling (which drew on insights from 

the configurations) and thematic analysis, were used to produce the society-water-space trialectic 

for the uMngeni Catchment. The water-society-space trialectic contains and reflects the 

relationships between water and society; water and space; and society and space, which are 

assembled to form the hydro-social cycle of the uMngeni Catchment in relation to water security 

(see Figure 4). It provides insights into the present value of EI, the entry points for EI, and the 

enablers and barriers for its implementation. 
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Figure 4 A water-society-space trialectic (Source: Sutherland et al., 2017). 

A scenario building workshop was not undertaken as part of the methodology (see Figure 1). Once 

the process of collecting data and completing the analysis of data for Deliverable 14 reached the 

point of the system dynamics modelling workshop, the core research team made the decision not 

to conduct a scenario building workshop. It was no longer considered relevant for understanding 

water resource connectivity between different elements in the uMngeni Catchment. Participation 

fatigue of the network of actors in the uMngeni Catchment was also considered in the decision. As 

a result, a set of questions was developed which was sent out to critical actors in the catchment, 

along with the system dynamics model produced by researchers on the WRC project in a system 

dynamics modelling workshop, to ground-truth and critique the system dynamics model (see 

Appendix B). 

 

The aims and objectives of the WRC2354 project, and the resultant composition of the research 

team, which included researchers from different disciplines, required that a transdisciplinary 

approach to the study was developed. Transdisciplinarity has emerged as a response for the need 

for science to be relevant, address ‘real world’ problems, particularly complex socio-ecological 
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challenges, by drawing on multiple ways of knowing (Vogel et al., 2016; Bhaskar, et al., 2010; 

Max-Neef, 2005). It aims to integrate and synthesise knowledge to produce research outcomes that 

can lead to socio-ecological transformation. This does not mean the end of disciplinarity. Research 

is initially constructed within disciplinary frames, but then through engagement between 

researchers from different disciplines, through the sharing of knowledge and dialogue, knowledge 

is connected, integrated and re-assembled (Stone-Jovicich, 2015). The social learning that takes 

place as a result of the engagement and integration between disciplines should also feed back in to 

disciplines and strengthen them. The research undertaken in WRC 2354 attempted to develop a 

transdisciplinary approach and hence the methods adopted were required to identify, respect, 

acknowledge and integrate different types of knowledge. Researchers had to draw different forms 

of knowledge from a variety of disciplines in to their knowledge formations, which proved 

challenging to achieve. This was particularly evident in the system dynamics modelling. A 

systematic and scientific approach was adopted to produce the water-society-space trialectic. It 

also needed to be creative and enable transdisciplinarity, as data had been produced and analysed 

using different disciplinary frameworks and methods and presented in different forms in the case 

study configurations. Bhaskar (2010, p 11) states that epistemologically, for the “successful pursuit 

of such interdisciplinary work, we need in addition, both transdisciplinarity, involving the potential 

creative employment of models, analogies and insights from a variety of different fields and 

disciplines; and cross-disciplinarity, involving the potential to empathize with and understand and 

employ the concepts of disciplines and fields other than one’s own” (Bhaskar, 2010, p 11). It drew 

on Max-Neef’s (2005) pyramid which reflects that it is essential to work from what we know 

exists, to what we are capable of doing, through to what we want to do and finally to what we must 

do, or how we do what we want to do to analyse and interpret the trialectic. 

 

Martel (2019) in his PhD proposal, which forms part of the WRC 2354 project, provides a defence 

of the methods adopted. He states that qualitative research acknowledges the principles of 

reliability and validity. It interprets these terms differently to quantitative research. Reliability 

relates consistency and dependability in qualitative research (Martel, 2019; Neumann, 2006). 

According to Martel (2019), it is imperative for qualitative researchers to develop consistency in 

how they make observations over time, drawing on a range of data sources and utilising numerous 

methods (Patton, 2001; Neuman, 2006). However, the phenomena being studied are dynamic and 

lack stability over the qualitative research period (Neuman, 2006). According to Martel (2019)  

this includes the relationships between the qualitative researcher and the subject matter, which 

regularly changes and evolves (Lincoln and Guba, 1986; Patton, 2001; Golafshani, 2003; Neuman, 

2006).   

 

Lincoln and Guba (1986) argue that trustworthiness in interpretivist perspectives, is identified as 

rigour in scientific research. No single reality exists, rather multiple realities are socially 

constructed which cannot be studied in separate components (Martel, 2019; Lincoln and Guba, 

1986). Rather, they should be studied holistically due their interrelations and the influence of the 

contiguous context (Martel, 2019; Lincoln and Guba, 1986). Triangulation is therefore important, 
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particularly through the use of two or more data sources, methods, different theoretical 

perspectives and approaches to analysis (Martel, 2019; Brink, 1993; Patton, 2001).   

 

The report is structured as follows. It first presents a brief discussion on water connectivities and 

ecological infrastructure and the theoretical framing of the research. It then describes the context 

of the uMngeni Catchment and the legal and policy framework, which defines and shapes water 

governance and EI in the catchment. The main water moments, framings and practices of water 

management and water governance in the eThekwini Municipality are then presented. These are 

used to build up a representation of the water moments and water governance in the uMngeni 

Catchment. The configuration of each case study is briefly outlined and presented, revealing the 

actors (both human and non-humans; discourses (including ‘scientific facts’); materialities 

(physical realities and contingent conditions); issues and critical risks; knowledge and spatial 

expressions of society-water-space relations in each case. This is followed by a system dynamics 

model of the catchment and an analysis of this model, which reveals where the levers of change in 

the catchment might be in relation to the use of ecological infrastructure to improve water security 

in the catchment . Finally, the water-society-space trialectic of the uMngeni Catchment is 

presented and interpreted. It reveals the connectivities between the different elements and their 

relationship to EI investment in the catchment.  

 

2. Theoretical framings of the connectivity between elements in the uMngeni Landscape 

  

The question of how ecological infrastructure can be utilized to secure water for society is 

challenging to address. It is difficult not only because of the variances produced through different 

histories of relationships within a certain ecological context (in this case in the context of a river 

that flows across a dynamic and diverse region over time), but also because of the challenges 

involved in the translation of elements of ecology into infrastructure. The South African National 

Biodiversity Institute’s (SANBI) definition of EI was expanded by the WRC 2354 team of 

researchers (Jewitt et al., 2013) to include the production of ecosystem services. EI is defined as 

“naturally functioning ecosystems that produce and deliver valuable services to people”. In order 

for EI to perform this role in the uMngeni Catchment, it needs to be maintained and in places 

where it has been degraded, it must be restored, and hence this is what investment in EI needs to 

focus on. Restoration of the entire degraded area is not possible, so this project attempts to address 

the question “What to do and where to do it”. The economic components of WRC 2354 focus on 

the costs and benefits of this investment. 

  

The restoration and maintenance of EI has traditionally had a strong biodiversity focus, because 

of its framing through the ecosystem services literature. This has also influenced the scale at which 

it has been practiced, with EI investment and investment in ecosystem services predominantly 

occurring at the scale of patches, areas of conservation significance, individual wetlands or riparian 

areas within catchments. As a concept and an intervention, EI, has been constructed, argued for 
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and supported by natural scientists, geographers and environmental economists, and 

environmental organisations, such as SANBI. They have constructed particular ‘biodiversity’ and 

‘ecosystem’ discourses to engage water scientists and engineers, in an attempt to draw EI in to the 

suite of approaches to enhance water security. They have also focused on the social benefits of 

ecosystem restoration through for example the ‘Working for …’ programmes which involved local 

communities in rehabilitation efforts (Sutherland and Mazeka, 2019; Pollard et al., 2014). 

However, as Deliverable 14 will show, the context within which EI investment needs to take place, 

is in complex, socio-economic, biophysical and political systems, particularly where these contexts 

are urban. In these contexts, EI and its ecosystem services can take on a different meaning, which 

can be contrary to the enhancement of EI in relation to biodiversity conservation, as the case study 

on the Palmiet Catchment shows. Here, the Palmiet River provides extensive ecosystem services 

through the EI of the river, but this ‘work’ of the river, which addresses the lack and maintenance 

of municipal services, undermines its ecology, biodiversity and environmental sustainability. The 

challenge that in some cases degradation is inevitable, is recognised in EI research, which further 

supports the focus of this project, namely ‘what to do and where’. In other words, how do we 

develop an approach that identifies areas where restoration or maintenance can most effectively 

limit this degradation and ensure the greatest benefits for society and the environment.  As a result, 

new discourses or terminology have emerged to address the society-environment relations in urban 

ecologies. Here ‘green infrastructure’ and ‘nature based solutions’ are considered more appropriate 

as they gain greater political and social traction. These approaches are not aligned with the SANBI 

definition of EI, because they are not naturally functioning. As a result, in this project, EI is 

expanded to include these framings, which are reflected in the construction of ‘artificial’ or human-

made EI, such as artificial wetlands and green roofs. These interventions also reflect green 

economy principles of ‘producing and restoring nature’ as part of the infrastructure and growth of 

our economy. An example of this is included in the Baynespruit case study where floating wetlands 

have been constructed to address water pollution in the river. The scale at which EI is considered 

has also been expanded as a result of exploring the value of EI and ecosystem services in urban 

and rural settings. In some cases, as the case studies show, EI can occur at the micro-scale, where 

a single tree, or a vegetated bank, can provide valuable ecosystem services to a community living 

in an informal settlement, for example. 

  

The conceptualisation and practices of investing in and using EI to secure water in the uMngeni 

Catchment, are therefore mediated by politics, ecology, socio-economic relations, governance 

arrangements and state management. For example in the case of eThekwini Municipality (Durban) 

or Msunduzi Municipality (Pietermaritzburg), it is the urban ecology of water (Adger, 2006), or 

the urban hydro-social cycle in all its complexity, that needs to be understood and addressed, in 

order to improve water security through investment in EI. Urban and rural ecologies are also part 

of long processes and previous histories, which create path dependencies. Places emerge from and 

are shaped by their colonial histories, the legacy of apartheid, conflicts between groups and the 

resolutions found to address these, and post-colonial contexts, as well as their engagement with 
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neo-liberal global processes. Each place negotiates, interprets and translates historical and 

contemporary processes in distinct ways, challenging and re-shaping global, national and local 

agendas and policies (Robinson 2006; Roy 2009). However, places are also framed by, and 

respond to global and national agendas, agreements, legislation and policy. Global frameworks 

such as the Sustainable Development Goals, the Paris Agreement on Climate Change, Integrated 

Water Resources Management and the WASH principles are also influential at the local scale. In 

South Africa the Constitution, national pro-growth and pro-poor agendas, social transformation 

goals and environmental principles and sustainability, which are embedded in national policy and 

legislation, shape water outcomes. Social, political, technical and economic processes and 

knowledge result in different water governance, institutional arrangements and socio-technical 

outcomes in catchments, which in turn influence how society impacts on water and hydrological 

systems and how water impacts on society  (Wesselink et al., 2017). (see section 5).  

  

In understanding the connectivities between water security, water quality and EI in particular 

contexts (each with their own political, economic, biophysical and social relations), it is therefore 

critical to understand the socio-ecological system or socio-ecological relations within which EI 

investment is to be embedded. Both Deliverable 7 and Deliverable 14 therefore draw on the 

theoretical frameworks of socio-ecological systems theory and socio-ecological relations theory 

to explore these connectivities. This report supports Wesselink et al.’s (2017, p 1) view that “the 

rich case study narratives produced by hydrosocial research can be the basis for the conceptual and 

quantitative modeling of socio-hydrology” thereby producing a deep and rich understanding of 

water society relationships in the uMngeni Catchment. 

  

Socio-ecological systems theory is a well-established body of knowledge shaping global, national 

and local policy and practice in sustainable development, resilience and climate and water 

governance (which is the focus of Deliverable 14). SES theory was first proposed by Eleanor 

Ostrom in the 1990s as a framework (figure 5) for understanding the connections and relationships 

between resources, resource users and environmental, social, economic and governance settings 

and systems. 
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Figure 5 Ostrom’s (1999, p 420) SES with its four first level systems. 

Berkes and Folke (1998) and Berkes et al (2003), amongst others, at the Stockholm Resilience 

Centre, developed these ideas further throughout the 1990s and early 2000s, ensuring that SES has 

become a well-established global framework and discourse for advancing theory and practice in 

ecosystem management, resilience and sustainability. SES continues to evolve as a fully-fledged 

scientific theory, shaping policy and practice in environmental governance across multiple sectors 

(Cumming et al., 2014). It has a strong focus on scientific theory and method. 

  

SES are complex, interconnected systems of people and nature embedded in the biosphere, with 

feedback loops, which lead to adaptation and changes in the overall system (Folke, 2016). SES 

can be in a state of equilibrium, but most often they are in a state of change, as a result of self-

organised local interactions within the system, between human actors and ecosystems. The 

emergence and characteristics of SES, which in most cases are complex adaptive systems (CAS), 

are non-linear, may reflect path-dependency, are often surprising, and contain a diversity of 

elements that interact with each other. This enables adaptation to changing conditions (www. 

stockholmresilience.org/research/research-streames/complex-adaptive-systems.html). The 

interactions between actors and ecosystems in particular social and biophysical environments, or 

socio-ecological contexts, determines the development of the system (www. 

stockholmresilience.org/research/research-streames/complex-adaptive-systems.html). Context 

and political economy therefore matters. 

  

 

https://www.stockholmresilience.org/research/research-streames/complex-adaptive-systems.html
https://www.stockholmresilience.org/research/research-streames/complex-adaptive-systems.html
https://www.stockholmresilience.org/research/research-streames/complex-adaptive-systems.html
https://www.stockholmresilience.org/research/research-streames/complex-adaptive-systems.html
https://www.stockholmresilience.org/research/research-streames/complex-adaptive-systems.html
https://www.stockholmresilience.org/research/research-streames/complex-adaptive-systems.html
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Socio-ecological relations theory, which has emerged out of political ecology, analyses the 

relations between the ecological, social, and economic dimensions of a catchment, within a 

particular political context. It therefore argues that to explain environmental or resource 

management and environmental degradation and risk, understanding the political economy within 

which they are situated, and how resource degradation impacts on the political economy, is critical. 

It therefore focuses on the discourses, agency and power of multiple actors, including the 

environment as an actor, in shaping water outcomes. It explains how and why different socio-

ecological relations (or hydro-social relations) and institutional structures, produce uneven water 

geographies and different water-society outcomes (Cote and Nightingale, 2012; Swyngedouw, 

2010). Water security is therefore constituted by political, biophysical and socio-cultural 

processes, which reveal the positionality and power of the actors involved (including water as an 

actor). Socio-ecological relations theory argues that in order to understand nature-society relations, 

it is critical to understand these relations as being dialectical (Asaduzzaman and Virtanen, 2016), in 

other words that environment and society shape each other; are socially constructed (and hence it 

focuses on dominant discourses and the power of actors) and co-produced (Bassett and Peimer, 

2015). This report argues that while socio-ecological relations are socially constructed, there is 

also a materiality, a set of contingent conditions, or objective reality, which exists beyond the 

human construction of nature or environmental issues. The world exists beyond our interpretation 

of it (Evanoff, 2005). This reflects the tension in theory and methodology between realism and 

constructivism. As Evanoff (2005, p  16) suggests “while both the physical environment and 

human attitudes toward it are in part socially constructed, nature also retains a measure of 

autonomy, or wildness, apart from human constructions”. Actor Network Theory (ANT) argues 

that nature or the environment, or biophysical processes actively participate in socio-ecological 

relations, and hence it places the material reality of nature and how nature shapes society, in the 

set of relations constructing outcomes in the catchment (Latour, 2005). 

  

This report draws on socio-ecological systems theory, by presenting a system dynamics analysis 

of the uMngeni Catchment, and socio-ecological relations theory, for the analysis of the 

configurations of each case study and the construction of the water-society-space trialectic, to 

explore the connectivity of different elements in the uMngeni Catchment. It aims to develop a 

transdisciplinary approach, through the theories and methodologies adopted in the project, and 

through the social learning that takes place between researchers from different disciplines. The 

research team, who have conducted research on the value of ecological infrastructure in enhancing 

water security in the uMngeni Catchment comprises of researchers from a wide range of 

disciplines: hydrology, geography, environmental science, public administration, environmental 

education. A transdisciplinary approach is developed through this deliverable and outlined in  

Deliverable 7 (Sutherland et al., 2017). 
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The report reflects on the framing of water management and water governance in the uMngeni 

Catchment from the 1850s to the present, by those who are responsible for managing it. It reveals 

how these framings or ‘water moments’ have shifted over time, creating the space and opportunity 

for EI to influence water governance and water management (see Section 5, Martel, 2019). This is 

important as Box 1 reveals. 

  

Box 1 The social construction and framing of Catchment Management in different contexts 

by different actors (Bassett and Peimer, 2015) 

  

Bouleau’s (2014) study of the scientific management of the Seine and Rhône Rivers in 

France draws on the concept of the hydro-social cycle (Swyngedouw, 2004) and Jasonof’s 

(2004) notion of co-production of knowledge, to explain how and why the water 

management plans in the two catchments differed. He argues that the difference in the plans 

was as a result of the different ways in which scientists framed, defined and investigated 

water problems in the two catchments. The Seine River Catchment was conceived as a 

biogeochemical system by scientists. A reduction in nitrogen and phosphorous loading was 

therefore considered essential. Water managers invested in bioreactors to reduce ammonia 

levels. Scientists in the Rhône River conceptualised the system as a fluvial 

geomorphological system, arguing that the maintenance and sustainability of this system 

was critical to sustain downstream biodiversity and habitat, which led to the plans for a new 

dam in the upper catchment being halted. They supported the maintenance of a flood regime 

that produced ecosystem services downstream. The focus and discourses of scientists in each 

catchment shaped the governance and management of the catchment and the outcomes of 

society-water relations. 

  

The report also acknowledges that biophysical or material properties of resources, in this case 

water and ecological infrastructure, shape social outcomes and the governance of the uMngeni 

Catchment. Political ecologists suggest that water and EI, and the ecosystem services contained 

within EI, ‘resist’, ‘support’ or ‘re-shape’ the social outcomes, governance and political economy 

of the uMngeni Catchment (Bassett and Peimer, 2015; Linton and Budds, 2014; Swyngedouw, 

1999). This means that the way in which water security is assembled in the uMngeni Catchment 

is a product of society-nature relations, and the interactions between multiple actors (including 

water itself) in particular contexts. This is known as the ‘dance of agency’ (Bassett and Peimer, 

2015, Pickering 2010), as different actors assert themselves in different contexts to determine 

water outcomes. Through this ‘dance of agency’ in a particular material, social, economic, 

environmental and political (institutional) context, the socio-ecological assemblage or hydro-

social cycle of the uMngeni Catchment is produced and hence constituted, and relations in the 

catchment are practiced. This either opens up or closes down the space for EI value and investment 

in the Catchment. 
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3. The context of the uMngeni Catchment 

The uMngeni River rises in the uMngeni Vlei area, an ancient wetland surrounded by a rim of 

hills, at the west end of the catchment 1 760m above sea level. The uMngeni Catchment covers 4 

418 square kilometres, and is located in the Province of KwaZulu-Natal. The uMngeni River is a 

short perennial river of 257 kilometres in length. It is one of the most reliable rivers in South 

Africa, even though it is located in an environment with highly erratic and seasonal rainfall. 

Abundant water resources are a competitive advantage of the catchment (Hay, 2017). The river’s 

origin can be found near Spioenkop and Lionskop on either side of the town of Nottingham, 2000 

metres above sea level. The catchment has an annual rainfall of just under 1000 mm per annum, 

providing 4 billion cubic meters of water (Hay, 2017). However, not all of this water finds its way 

in to the uMngeni system. The Mean Annual Run-off (MAR) that reaches streams, rivers and 

wetlands is 674 million cubic meters (Hay, 2017). If the MAR of the Mooi River, which flows in 

to the Spring Grove Dam is added as a result of the transfer scheme, 1074 million cubic meters of 

water is available in the catchment. The uMngeni catchment is further subdivided into three sub-

catchments covering 90 400 hectares, 72 800 hectares, and 278 600 hectares, with annual rainfall 

for each of these sub-catchments as 970 mm, 950 mm, and 800 mm (Van der Zel 1975). Rain falls 

seasonally with wet summers (October to March) and dry winter periods (Umgeni Water 2012). 

Temperature ranges are warmer on the coasts (20-22 degrees Celsius) and cooler inland (12-14 

degrees Celsius). Relative high humidity occurs in summer with evaporation rates of 72% inland 

an 68% coastal and daily mean lows in winter of 60% inland and greater than 68% coastal (Umgeni 

Water 2012). The region is also exposed to drought. As a result, dam infrastructure has been 

utilized for dry season storage. Four major dams exist within the catchment including Midmar 

(235.4 106 cu. metres), Nagle (24.6 106 cu. metres), Albert (290.1 106 cu. metres), and Inanda 

(251.6 106 cu. metres) and this is supplemented by the Spring Grove Dam which transfer water in 

to the uMngeni River (Umgeni Water 2016). 

  

The total dam storage including Spring Grove Dam is 940 million cubic meters (Hay, 2017). 

Drawing water from licensed boreholes amounts to 1.5 million cubic meters per annum, which is 

a small percentage of the water budget of the catchment, but more than this is abstracted as not all 

boreholes are registered (Hay, 2017). However, according to Hay (2017) the soil is also a major 

storage system in the catchment with potential to store 1 642 million cubic meters of water, which 

is almost double the holding capacity of the catchment’s dams. Soil conservation is therefore 

critical in the catchment. The upper catchment is the main source of water for the entire catchment 

and hence land use and catchment management in the upper catchment is critical. 

  

The uMngeni River and its tributaries therefore form the strategically important water catchment 

which supports a wide range of land uses and economies, most notably the Durban-

Pietermaritzburg development node, which is a critical node in the country’s busiest and most 

important economic corridor, the N3 corridor. After Gauteng, Durban-Pietermaritzburg is the 

second most important economic complex in South Africa. Due to the high water demands of this 
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urban node, the strategically important water supply of the uMngeni River catchment (already 

unable to meet the demand on its ability to supply) is supplemented by an interbasin transfer from 

the adjacent Mooi River catchment to the north, with additional interbasin transfers planned in the 

future (WRC, 2002). The uMngeni River has been fully developed with the construction of four 

major dams, viz. Nagle (1950), Midmar (1965), Albert Falls (1976) and Inanda (1988). Both the 

Mooi and uMngeni catchments are ‘closed’ catchments, no longer open to streamflow reduction 

activities such as afforestation, expansion of irrigated agriculture or the construction of storage 

dams (Umgeni Water, 2011, cited in Pringle et al., 2015). 

The uMngeni Catchment is home to 6 million people and contributes 11% to national GDP (R 460 

billion) (Hay, 2017; Jewitt, et al. 2015). The distribution of people and economic activity varies 

throughout the uMngeni River’s length. It is a rapidly developing catchment in South Africa with 

85% of the catchment covered by natural vegetation, forest plantations and cultivated land. 

Between 1994 and 2011 there was an increase in cultivated land (6%); urban land (4.5%) and 

degraded land (3%), which led to a decrease in natural vegetation cover (17%)  (Namugize et al., 

2017). Water quality is declining in the catchment, with Escherichia coli (E. coli) levels exceeding 

the recommended guidelines for recreation and public health protection at many sampling points 

along the length of the river.  Water reservoirs in the catchment retain over 20% of nutrients and 

over 85% of E. coli entering them (Namugize, et al., 2017). However it is difficult to quantify the 

degree and magnitude of associations between land use and water quality as this is complex and 

varies as a result of differences in site-specific relationships (Namugize, et al., 2017). Two large 

municipalities make up the major portion of the catchment – eThekwini Metropolitan Municipality 

(Durban) and uMungundlovu District Municipality. 

  

The uMgeni catchment is divided into sub-catchments known as water management units 

(Warburton and Schulze, 2009, 2010) (see Figure 6).   
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Figure 6 Water Management Units of the Mgeni Catchment (Warburton and Schulze (2009). 

4. The legislative and policy framework governing the uMngeni Catchment 

 

Since 1994, South Africa has enabled numerous Acts and policies which are generally supportive 

of the natural environment. These include the Conservation of Agricultural Resources Act, the 

National Water Act, and the National Environmental Management Act. These are listed in Table 

1. In other cases, legislation predating 1994 e.g. The Conservation of Agricultural Resources Act 

(CARA), remain key in the legislative environment in which investments in EI are considered.  In 

addition, South Africa has signed and ratified all key international conventions pertaining to 

biodiversity conservation, including the Convention on Biological Diversity (1992), the Ramsar 

Convention (1971), the Convention on International Trade in Endangered Species of Wild Fauna 

and Flora (1973), World Heritage Convention (1972), as well as the United Nations Framework 

Convention on Climate Change (UNFCCC) (1992) and the Convention to Combat Desertification 

(1994), and ratified the Biosafety Protocol (2000). Most recently, South Africa has become the 

12th country globally to ratify the international Nagoya Protocol (2014) to protect the country's 

biological diversity and associated traditional knowledge. 
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Table 1 The following table provides a summary of South African policies and strategies related to water and ecological 

infrastructure. This table was adapted from GIZ (2018). Entry Points for Mainstreaming Ecosystem-based Adaptation. The Case 

of South Africa. 

Year EI related policy and strategy Lead Institutions 

1983 Conservation of Agricultural Resources Act National Government 

1989 Environment Conservation Act National Government 

1996 South African Constitution National Government 

1998 National Water Act National Government 

2003 National Environmental Management:  

Protected Areas Act, 2003 

National Government 

2004 National Environmental Management Act: 

Biodiversity Act 

National Government 

2004 National Water Resource Strategy DWS 

2004 Water Conservation and Water Demand Management 

Strategy 

DWS 

2008 National Framework on Sustainable Development 

(NFSD) 

DEA 

2010 New Growth Path Framework EDD 

2010 National Strategy for Sustainable Development and 

Action Plan 

National Government 

2011 National Climate Change Response White Paper DEA 

2011 National Biodiversity Assessment DEA 
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2011 EbA adopting as a priority through the Nairobi Work 

Programme 

NWP 

2011 Green Economy Accord (2011) National Government 

2012 National Development Plan (NDP) National Government 

2012 National Infrastructure Plan (2012) National Government 

2015 2nd National Biodiversity Strategy and Action Plan 

2015-2025 

DEA 

2015 National Water Pricing Strategy DWS 

2016 Strategic framework and overarching implementation 

plan for ecosystem-based adaptation in South Africa 

2016-2021 

DEA 

2017 Guidelines for ecosystem-based adaptation in South 

Africa 

DEA 

2018 National Climate Change Adaptation Strategy 

(expected) 

National Government 

2018 National Water and Sanitation Master Plan DWS 

  National Water Security Plan (In Progress) DWS 

 

More recently, the National Planning Commission highlighted the importance of biodiversity and 

conservation and rehabilitation. They recommended that there needs to be a strategy that considers 

the environmental impact of any new developments and stated that investment in the protection 

and rehabilitation of biodiversity and ecosystem services is required. However, their emphasis was 

more focused on situations where there is a likelihood of loss of natural assets as a consequence 

of other forms of development, rather than any intent for restoration of environmental assets that 

they have been lost. 

 

Their position has found expression through the Medium Term Strategic Framework which forms 

the governments’ strategic plan for 2014 to 2019 (see https://www.poa.gov.za/Pages/MTSF.aspx). 
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This considers relevant legislation and important policies and allocates responsibilities to different 

government apartments and highlights indicators and targets. Outcome 10 is focused on the 

environment and it is here that EI is considered, and linkages to other aspects of environmental 

legislation and planning which are related to EI are specified. The degradation of natural resources 

and depletion of EI is recognized and the role of EI in contributing to water security is specifically 

recognized, but EI contributes to all of them to a greater or lesser degree. A specific action i.e. 

“integration of ecological infrastructure considerations into land use planning and decision-making 

about new developments” is listed with responsible ministries identified and Indicators and Targets 

specified. These and related intended Outcomes from the MTSF are summarised in Table 2. 

Knowles et al (2018) provide a useful overview, and highlight the complexity of achieving these 

Outcomes when the mandate is shared across a range of different government departments. 

 
Table 2 Outcome 10 actions relevant to EBA, responsible government agency and target. (Medium Term Strategic Framework) 

(MTSF) 2014-2019. (Knowles and Bragg) 

Action summary Minister lead Target 

Water resources 

protection 

Department of Water and Sanitation 20% by 2019 

Maintain or 

improve 

watershed services 

in key rural 

Strategic Water 

Source Areas 

Department of Water and Sanitation, 

supported by Department of Environmental 

Affairs, Department of Rural Development 

and Land Reform, Department of Agriculture, 

Forestry and Fisheries 

20 integrated 

interventions in each 

of 5 key rural 

Strategic Water 

Source Areas by 

March 2019 

Expand 

conservation areas 

estate 

Department of Environmental Affairs, 

provincial departments, South African 

National Biodiversity Institute, South African 

National Parks 

13.2% of South 

Africa 30 additional 

stewardship sites 

Integration of 

ecological 

infrastructure into 

land-use planning 

and decision 

making 

Department of Environmental Affairs, 

Department of Department of Rural 

Development and Land Reform, provincial 

departments, local authorities 

100% of all spatial 

development 

frameworks (SDFs) 
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Research in 

climate services 

Department of Science and Technology, 

Department of Environmental Affairs 

Functional CC 

research network 

Implementation of 

environment 

sector skills plan 

Department of Environmental Affairs, South 

African National Biodiversity Institute, 

provincial departments 

500 learners 

Enhance 

compliance 

monitoring and 

enforcement 

across the sector 

Department of Environmental Affairs, 

provincial departments 

14750 compliance 

inspections 

conducted 

 

Various policies have evolved in support of the legislation and intended Outcomes of the National 

Development Plan. These include the draft National Water Resources Management Strategy 

through which specific outcomes of the NWA are expressed. The most relevant of these is the draft 

National Water and Sanitation Master Plan. Vol 3, the Schedule of Action provides some detail on 

the process and link to the MTSF as illustrated in Figure 7. 

 

 
Figure 7 Alignment of National Planning Processes with Sectorial & Departmental Planning Process with reference to the 

National Water and Sanitation Master Plan (Department of Water and Sanitation, 2018). 

Previous work aligned to this study i.e. Colvin et al., and Pringle et al (2015) have outlined the 

social and institutional contexts under which investing in EI in the uMngeni catchment must be 

considered and there are numerous other studies which detail this (see for example Stuart-Hill, 

Schulze et al. (2010), Rowlands, Taylor et al. (2013), Jewitt, Zunckel et al. (2015), McKenzie and 

Cartwright (2015), Pringle, Bredin et al. (2015), Stuart-Hill (2015), Cilliers and Cilliers (2016). 

 

The complexity of balancing competing demands and expectations is not to be underestimated. 

Despite the best efforts of water utilities, water service providers, catchment management forums 

and other entities, the uncertainty created by a dysfunctional DWS, who still claim the mandate 

for catchment management under the NWA, and the complexity of rural land management in areas 
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under Tribal Authority undermine efforts beyond the purely local. Despite the intentions of the 

NWA, implementation has essentially become a top-down process.  There has been consideration 

of this in various projects (see for example AWARD etc ) and many roleplayers have expressed 

frustration with the experience that efforts on the ground are hamstrung or could be completely 

undone by uncertainty at the National level (Pollart et al., 2019; Graham et al., 2016). Figure 8 

highlights this by showing the current status as depicted in the most recently available version of 

the NW&SP (October 2018) 

(http://www.dwa.gov.za/National%20Water%20and%20Sanitation%20Master%20Plan/Docume

nts/NWSMP%20Call%20to%20Action%20v10.1.pdf) where role of local water resource 

management institutions are still under consideration. In the uMngeni catchment, no CMA exists 

(as of May 2019), but a stakeholder engagement process to develop this has begun. The power to 

establish a CMA resides with the Department of Water and Sanitation Minister and the delegated 

legal functions proposed for the CMA still fall under the mandate of the Department of Water and 

Sanitation. Therefore, while the decision to move forward with the CMA is debated, DWS is able 

to proceed ahead with developing a Catchment Management Strategy for the Pongola-Umzimkulu 

Water Management Area, which contains the uMngeni Catchment. During March of 2019 the 

Department of Water and Sanitation held various stakeholder meetings to elicit comment on the 

first draft of this strategy, which is envisaged to be finalized in November 2019.   

 

 
Figure 8 Overview of the planned institutional arrangements for the “water sector” as depicted in the draft NW&SMP (Oct 2018). 

  

http://www.dwa.gov.za/National%20Water%20and%20Sanitation%20Master%20Plan/Documents/NWSMP%20Call%20to%20Action%20v10.1.pdf
http://www.dwa.gov.za/National%20Water%20and%20Sanitation%20Master%20Plan/Documents/NWSMP%20Call%20to%20Action%20v10.1.pdf
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5. Water moments and governmentality  in the uMngeni Catchment  

 

5.1 Introduction 

 

This section is drawn directly from Patrick Martel’s PhD thesis and therefore must not be quoted 

without reference to his PhD or without his permission.  

 

The following section uses the hydrosocial cycle and governmentality as a theoretical lens to 

examine the main ‘water moments’ in the city of Durban from the 1850s until the present day[1]. 

We use the concept of ‘water moments’, which relates the history of water and sanitation in this 

city to its geographical context[2]. This approach is adopted throughout this report in the analysis 

of the case studies and the production of the trialectic. The core framings and practices of water 

management and water governance in the eThekwini Municipality are presented. With the passage 

of time the scalar focus of these framings and practices have changed, albeit that path dependencies 

in the water sector are established. ‘Water moments’ have impacts at the local scale, but have been 

shaped in the course of time by different paradigms, conceptualisations and approaches at a far 

greater scale.  These framings are then used to develop a representation of the ‘water moments’ 

and water governance in the uMngeni Catchment. The overall approach can be classified within 

the philosophy of political ecology, and is linked to socio-ecological relations theory, focusing on 

the ecological, social and economic dimensions of the catchment, within a particular political 

context. 

  

Political ecology can be used as a theoretical platform for interrogating the complex relations of 

socio-ecological processes that occur within cities, with a focus on political, economic and social 

factors influencing the environment (Heynen et al, 2006). Within political ecology, nature-society 

relations have been conceptualised through three main co-existing theoretical framings: 

environmental social dialectics, environmental constructivism, and the co-production of socio-

nature (Bassett and Peimer, 2015). With this framing, the emerging literature concentrating on the 

hydrosocial cycle goes beyond the hydrological cycle and the physical flows and transformations 

of water, integrating this with associated cultural, economic, political and social relations 

(Swyngedouw, 1999; 2004; 2007; Budds, 2008; Linton, 2008; Bakker, 2012; Linton and Budds, 

2014). Over time, certain ‘water moments’ have emerged and come to dominate waterscapes, 

being characterised by distinct political rationalities, discourses and technologies of rule. These 

concepts are aligned with governmentality, as they are associated with the ‘art of governing’, 

which indicates organised practices (mentalities, rationalities and techniques), through which 

citizens are governed or produced as subjects of the state, in order to fulfil government policy 

(Foucault, 1991: 88). Political rationalities are “a specific form of reasoning… which defines the 

telos of action or the adequate means to achieve it” (Lemke, 2002: 7). A political rationality is a 

representation of society, a ‘politics of truth’, which produces new forms of knowledge, and 

invents different notions and concepts that contribute to the ‘government’ of new domains of 
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regulation and intervention (Lemke, 2002). Discourses are inherently linked to political 

rationalities. Discourse is defined by Hajer (1995: 44) as “an ensemble of ideas, concepts and 

categorisations that are produced, reproduced and transformed in a particular set of practices and 

through which meaning is given to physical and social realities”. Technologies of rule signify the 

particular tools and tactics used to govern (Djama et al., 2011), and represent the organised, 

structured, controlled and reproduced modes of power that follow a specific rationality when 

governing, often rendering political problems technical (Lemke, 2002).  Technologies of 

government signify the particular tools and tactics used to govern (Djama et a.l, 2011), and 

represent the organised, structured, controlled and reproduced modes of power that follow a 

specific rationality when governing (Lemke, 2002). 

  

The hydrosocial cycle can be utilised as a method to theorise and analyse water-society relations, 

with particular focus on water’s social and political nature (Linton and Budds, 2014).  The 

hydrosocial cycle is used as an analytical tool to map out the significant ‘water moments’ of change 

in water and sanitation provision in Durban. By disentangling the historical and geographical 

processes of how water and society make and remake one another over time, this approach 

advances analytical insights in terms of the social construction and production of water, the manner 

by which this is illuminated, and uncovers power relations embedded within changes in water-

society relationships (Linton and Budds, 2014). Water can therefore be used as a lens to analyse 

society (Linton and Budds, 2014). 

  

Bearing in mind that water is ‘produced’, understanding the past is critical when analysing present 

configurations of, and approaches to managing water. This is evident in this report where the 

contexts of the case studies reflects their historical and geographical settings. This approach 

acknowledges that path-dependencies are created, and a historical-geographic perspective reveals 

the drivers of ‘moments of change’. This is important to acknowledge when thinking about new 

conceptualisations or productions of water. The approach followed highlights the specific ‘water 

moment’, its underlying discourses and political rationalities, as well as the technologies of rule 

employed in the process of governing. 

  

 

 
[1] This section is based on findings from Staddon and Martel (forthcoming), as well as a PhD 

thesis by Martel (forthcoming). 

[2] Given the relational approach adopted, the dates of ‘water moments’ should not be overly 

fixated upon. Rather, ‘water moments’ should be considered as a range of time when certain 

political rationalities, discourses and technologies of rule are most prevalent. 
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5.2 Water Moments in Durban 

  

5.2.1 Early Water 

The ‘early water’ moment in Durban is based on what Staddon and Langberg (2014) refer to as 

hydro-precarity, with Staddon and Martel (forthcoming) elaborating that this is characterised by 

piecemeal and chaotic local government arrangements for securing and providing water services. 

  

Context 

The context is characterised by the early expansion of the Borough of Durban within the British 

colony of Natal, following the arrival of British settlers in 1824. Due to Britain’s colonisation of 

South Africa and Durban, British methods and practices of governing were replicated in Durban 

(Martel, forthcoming). The time period for ‘early water’ is from 1854 until the transition to the 

twentieth century. The starting date is selected because this was when the local government began 

to take responsibility for providing water services to European residents. This is also evident in 

the Baynespruit case study. This led to the establishment of a hydrosocial contract between citizens 

and the local government, which was initially known as the Durban Corporation (Staddon and 

Martel, forthcoming). A hydrosocial contract refers to the unwritten contract existing between the 

government and the public (Turton and Ohlsson, 1999, cited in Turton and Meissner, 2002). Such 

a contract is realised when individuals no longer have the capability to mobilise sufficient water 

for their survival, and this provision consequently becomes a mandate and responsibility for 

government (Turton and Meissner, 2002). 

  

Throughout the course of Durban’s written history, it is apparent that the city regularly experiences 

severe climatic cycles of drought and floods. These events, and their impacts, are a constant 

throughout all ‘water moments’. From 1854 to the present, the impacts of floods and droughts have 

been used as a rationale to drive changes in approaches to water, albeit that path dependencies are 

also attached to new approaches (Staddon and Martel, forthcoming). 

  

Political rationalities, discourses and technologies of rule 

During this ‘water moment’, there were ad hoc solutions in place for water and sanitation in 

Durban (Staddon and Martel, forthcoming). The local government structure was newly formed 

through legislation (the Natal Municipal Ordinance), and water supply was not a priority for the 

Council (Mäki, 2008). By being situated on a marshy lowland, the drainage of surface water 

became an imperative for the Durban Corporation (Mäki, 2008). In 1856, severe floods resulted in 

the breaching of the uMngeni River and inflicted significant damage to the initial infrastructure of 

the Borough (Henderson, 1904). The river’s course was altered and flowed to the harbour, and 

consequently inundated the area between the Eastern Vlei and central Durban (Henderson, 1904). 

The impacts of this flood created a strong rationale to prioritise the building of the Brickfield 
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embankment works, as well as to continue to drain the Eastern Vlei (Henderson, 1904). Despite 

being at a small-scale, the logic was to use engineering works to drain or remove water away from 

the urban settlements as fast as possible, which to this day still has implications for the manner in 

which stormwater is conceptualised and managed in the city (Martel, forthcoming). During this 

time period, discourses associated with urban drainage, when coupled with the impacts of flooding, 

therefore shaped water actions in Durban (Martel, forthcoming). 

  

Since Durban was a recently formed urban settlement, residents were responsible for securing their 

own water, and this was achieved largely through private wells and rainwater harvesting (Mäki, 

2008). However, the quality of this water was questioned in public forums on numerous occasions, 

particularly due to its brackish nature and perceived poor taste (Henderson, 1904; Mäki, 2008). 

Nonetheless, after some time, water supply began to transition from a private to public 

responsibility. This led to the establishment of a series of handpump operated public wells 

throughout central Durban, which supplemented private water collection (Mäki, 2008). Despite 

this transition, discourses associated with the perceived poor quality of water still remained 

prevalent, as this water was not treated (Martel, forthcoming). Nonetheless, the inability to finance 

large-scale water supply systems posed a significant challenge to the Durban Corporation, as there 

were no clear business plans for borrowing (Mäki, 2008). 

  

With the growing concern for water supply to the Borough, in the 1860s and 1870s a number of 

water augmentation plans were developed due to frequent droughts (Henderson, 1904; Mäki, 

2008). However, each of these were rejected on financial grounds, and the private sector was not 

interested in funding and operating water schemes - despite calls from the local authorities 

(Henderson, 1904). Nonetheless, this concern did result in the formation of a Special Committee, 

who had the responsibility to consider the viability of proposed water schemes (Mäki, 2008). The 

outcome of their inquest was to select the cheapest option available, the sinking of an artisanal 

well at the foot of the Botanical Gardens (Henderson, 1904; Mäki, 2008). After numerous failed 

attempts, in 1879 this well, known as Curries Fountain, was opened, which led to the establishment 

of Durban’s first water pipe network (Henderson, 1904). 

  

Like other growing cities and towns throughout the world, Durban was afflicted with frequent 

bouts of sanitation-related illnesses, including cholera, yellow fever and typhus, coupled with 

water supply shortfalls (Staddon, 2010). With the arrival of Indian indentured labourers and the 

draw, both forces and voluntary, of urban life to the rural African population, public health 

challenges associated with water and sanitation became tainted with racial discourses – as Indians 

and Africans were blamed by White residents for spreading “pestilence and miasma” (Staddon and 

Martel, forthcoming). In addition, it was used as a rationale to remove Africans and Indians from 

the centre of the Borough to the perimeter, thereby promoting segregation (Mäki, 2010; Swanson, 

1984b). As time passed, this form of reasoning became increasing entrenched in South African 

urban spaces. 
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5.2.2 Transitioning to hydro-modernism 

  

This ‘water moment’ captures the transition to the engineering approach which has become 

entrenched as the dominant way of managing water in Durban in the 20th century, as well as in the 

rest of South Africa. This ‘water moment’, which is evident between the 1880s and early 1900s, 

reveals what needed to be in place in order to be able to introduce and institutionalise discourses 

of modernism into the water sector (Martel, forthcoming). 

  

Context 

At the turn of the 20th century, Durban’s population began to grow rapidly, largely due to influxes 

attributed to the South African War (Mäki, 2008). Durban was also the only port in the Natal 

Colony, and was viewed as a critical linkage to the interior of South Africa (Henderson, 1904). 

The ambition of promoting industrial growth became a central feature in Durban’s port economy, 

which saw the prioritisation of the growth of the manufacturing sector and the beginnings of early 

advanced capitalism and the pro-growth agenda. Thus, there was an ever-increasing need to 

augment Durban’s water supply for the sake of its growing population and industrial ambitions. 

This need was heightened when coupled with droughts that occurred at the turn of the twentieth 

century. Furthermore, racial discourses linked with public health concerns associated with water 

and sanitation continued. 

  

Political rationalities, discourses and technologies of rule 

On order to quench the thirst of the growing population and industry in Durban, a number of 

enablers were required for larger scale engineering interventions linked with water and sanitation. 

The dominant political rationality for this ‘transitioning water moment’ was to put the appropriate 

institutional foundations in place, in order to establish the organisational, technical and financial 

ability to implement large-scale schemes (Staddon and Martel, forthcoming). Critical to this 

foundational process was the appointment of Durban’s first two Borough Engineers (Staddon and 

Martel, forthcoming). Continuity in leadership over the next 30 years contributed to the significant 

augmentation of Durban’s water supply, as from 1882 to the 1920s, none of the water 

augmentation plans were rejected on financial grounds (Staddon and Martel, forthcoming). These 

engineers were British educated and had experience in water and sanitation works engineering – 

which further facilitated the importation of British ideology and practices to Durban (Staddon and 

Martel, forthcoming). In addition, this was the start of when water became ‘rendered technical’, as 

those with expertise dealt with water issues in a proficient and replicable manner. 

  

The formulation of new ways of financing infrastructure projects became integral to this 

rationality, and the promulgation of two new laws in the Borough provided a means to achieve this 

end (Staddon and Martel, forthcoming; Martel, forthcoming). First, was the promulgation of the 
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‘Durban Corporation Waterworks Law of 1884’, which authorised the Council to construct 

waterworks, acquire lands, charge a water rate, and frame by-laws associated with water supply 

(Henderson, 1904). Second, the Durban Loan Law of 1884 was promulgated, which authorised 

the Council to gain access to finance for waterworks and other public works (Henderson, 1904). 

Collectively, these laws consequently introduced the economisation of water into Durban’s 

hydrosocial contract (Martel, forthcoming). 

  

Durban was able to access loans from the London Market at a favourable rate, when compared to 

local offers (Henderson, 1904; Mäki, 2008). As a result, the colonial system funded Durban’s 

initial water infrastructure, as these British born engineers endeavoured to replicate engineering 

practices learnt in Britain (Staddon and Martel, forthcoming). The supply of water became a local 

government responsibility, and the focus was on surface water which could be piped underground 

to various parts of this growing town (Martel, forthcoming). The focus therefore shifted from wells 

to the surface water in nearby river systems to supply water for the growing European population 

in Durban (Martel, forthcoming). Over time, these enabling actions collectively resulted in 

engineering interventions in the Umbilo (Umbilo Water Scheme) and Umlaas (Umlaas Works) 

Rivers, as well as the construction of reservoirs. ‘Tapping’ into surface water resources, these 

engineering interventions endeavoured to be low-cost and were gravity-fed. The cost of each 

intervention was a critical factor in terms of its selection, which corresponds to the distance from 

Durban and relative complexity of the associated infrastructures and the networks and 

connectivities they depend on (Martel, forthcoming). However, discourses surrounding concerns 

over water quality remained prevalent, despite the introduction of sand filtration technology for 

water purification in the Umlaas Works. 

  

In terms of sanitation, the Sewage Outfall Works was designed to transport untreated effluent 

directly into the Indian Ocean on the ebb tide (Henderson, 1904; Bailey, 2000; Kearny, 2012). It 

was rationalised that under the right conditions, nature could be used for the purification of effluent 

(Kearney, 2012). This marked the beginning of an integrated sewerage system, as centrally located 

public lavatories and an initial reticulation network, which collected household sewage, pumped 

effluent into the sea (Henderson, 1904; Bailey, 2000; Kearny, 2012). 
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5.2.3 Hydro-modernism 

  

Hydro-modernism is founded, philosophically, on the complementary ideas that heavy engineering 

solutions can best provide a mass “Fordist” water services package, and that wild and 

uncooperative nature must be “tamed” (Staddon and Martel, forthcoming). Hydro-modernism has 

become entrenched as the dominant way of managing and dealing with water since World War I 

to present day, and has established infrastructural path dependencies, as well as entrenched certain 

practices in the water sector (Martel, forthcoming). 

  

Context 

Durban began to spatially expand, particularly as the ‘Incorporated Areas’ were added into its 

administrative boundary in 1932, and shortly thereafter, Durban became classified as a city in 

1935. The cycles of crippling droughts, coupled with a growing population, the piping of water to 

households, expanding city size and increased industrial demand for water, as well as destructive 

floods (resulting in damage to infrastructure and the loss of dam storage capacity) continued to 

threaten Durban’s water security throughout the  20th century (Staddon and Martel, forthcoming). 

This created a need to enhance Durban’s water supplies, and modernist approaches to water which 

captured this resource from further and further away became favoured (Martel, forthcoming). 

  

Furthermore, in 1910 the formation of the Union of South Africa, created the first national platform 

for law and policymaking, and consequently resulted in a national government presence in water 

management in Durban (Staddon and Martel, forthcoming). This resulted in a shift in strategic 

decision-making powers to the National level, established water boards which created tension with 

the established, competent water sector within the Durban Corporation. 

  

In 1948 the National Party was elected into power, and introduced a range of apartheid policies 

and laws, which called for separatist development. The Union of South Africa lasted until 1961, 

as the country left the British Commonwealth and became the Republic of South Africa. This can 

be linked to the implementing of ‘grand apartheid’ ideology. Consequently, South Africa’s version 

of hydro-modernism came to be increasingly linked with racist apartheid ideas about differential 

standards of public services including water and sanitation (Staddon and Martel, forthcoming). 

This established asymmetries in terms of service provision based on race, and was closely linked 

to spatially engineered racial segregation (Martel, forthcoming). 

Political rationalities, discourses and technologies of rule 

With this ‘water moment’, a number of ambitious, large-scale hydro-modernist interventions were 

initiated by the local government (Staddon and Martel, forthcoming). As Durban’s water needs 

increased over time, coupled with exacerbating impacts of floods and droughts, so too has the 

distance to new grey infrastructures, and the ability to ‘tap’ into faraway water resources (Martel, 

2019). The infatuation with impounding and the ability to access surface water, for the necessity 
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of growing populations and economic interests, has resulted in the institutionalisation of water 

supply-side discourses throughout South Africa (Martel, forthcoming). Furthermore, by rendering 

water technical, hydro-modernist approaches have underpinned the strong disconnect between 

citizens and the recognition of the role of natural environment in relation to providing water 

resources, as well as promoted the somewhat self-reinforcing perception that water comes from 

taps and dams (Martel, forthcoming). By making an issue highly technical or scientific it creates a 

distinct boundary between experts and the general public, as expert knowledge becomes prioritised 

in decision-making (Li, 2007). This approach endeavours to remove the politics from decision-

making (Li, 2007). 

  

For Durban, hydro-modernism started with the Shongweni Scheme in 1922 (Vernon Hooper 

Reservoir) along the Umlaas River, which when completed in 1927, was considered to be the 

largest municipal undertaking in the country (Lynsky, 1982). Severe droughts in 1928, coupled 

with the growing population attributed to the inclusion of the Incorporated Areas into Durban in 

1932, resulted in local authorities investigating the uMngeni River for water augmentation 

purposes (Lynsky, 1982). In 1937, the construction of the Umgeni Water Scheme commenced, 

which was subject to permissions obtained by the National Department of Irrigation (Lynsky, 

1982). In 1942, flooding particularly affected the Umlaas River, and resulted in a significant 

reduction in the capacity of Shongweni Dam (Lynsky, 1982). This threatened the supply of water 

for Durban, which created greater urgency for the Umgeni Water Scheme. However, following 

numerous delays associated with World War II and mismanagement, in 1948 the Nagle Dam of 

the Umgeni Water Scheme was opened, which was connected via aqueduct to the Durban Heights 

reservoir (Lynsky, 1982). 

  

Reflecting the hydro-modernist approach, the uMngeni system became fully developed with a 

number of dams, namely Midmar Dam in 1965, Albert Falls in 1976, and Inanda Dam in 1989. 

Following the promulgation of the National Water Act (No. 54 of 1956), as a technology of rule, 

dam infrastructure became the responsibility of the National Department of Water Affairs[PM4] . 

This shifted responsibility from a local to a national scale. The drive to construct dams for 

agriculture in the Upper uMngeni Catchment is evident, however, most of the dams were 

constructed downstream of dairy farms and forestry. Furthermore, as a tactic of governing water, 

Water Boards were created by this legislation. Of relevance to Durban, in 1974 the Umgeni Water 

Board was established as part of this national legislation, and consequently the Durban Corporation 

had to relinquish some of its roles to the Umgeni Water Board. This created tension between these 

two parties, as the Umgeni Water Board systematically purchased infrastructure from the 

municipality (Loftus, 2006). The Umgeni Water Board became the municipality’s bulk water 

supplier in 1984, supplying Pietermaritzburg and Durban (Loftus, 2006). 

  

The hydro-modernist mentality has continued in recent times, which has seen water transfers 

through Phase 2 of the Mooi-Mgeni Transfer Scheme, where water has been transferred from the 
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adjacent Mooi River Catchment into the uMngeni Catchment, with second transfer scheme 

planned for the uMkhomazi Catchment. Through the entrenchment of these hydro-modernist 

approaches, the uMngeni Catchment as a whole has become heavily reliant on surface water to 

satisfy water needs, and is getting more and more water from further away (Martel, forthcoming). 

This is reflected in recent debate centred on transferring water from the Mkomazi Catchment into 

the uMngeni Catchment. 

  

With the hydro-modernist philosophy, engineering works are designed in such a way that when 

they fail, the natural environment is the receiving environment (Martel, forthcoming). For 

example, this includes pipes to and from wastewater treatment works which are laid in the lowest 

point of valleys, which is always adjacent to rivers. When there is any infrastructural failure, the 

systems are designed to distribute this effluent in the natural environment.  Another example is 

spill dams, when a WWTW receives too much water, it is designed to overflow into river courses 

and so the natural environment is the receiver of untreated effluent (for example Darville on the 

Baynespruit) 

  

A political rationality which became deeply entrenched in South Africa’s version of hydro-

modernism was racist apartheid ideology about differential standards of public services, including 

water and sanitation (Staddon and Martel, forthcoming). This biopolitical form of governmentality 

established asymmetries in terms of service provision based on race, and was closely aligned with 

social and spatial engineering in order to promote racial segregation (Martel, forthcoming).  

Following the election of the National Party in 1948, legislation to implement apartheid ideology 

began to be enacted in the 1950s. By the 1960s and 1970s, grand apartheid was executed 

throughout South Africa and Bantustans were created for separatist development, with the goal of 

creating independent Black States, which would be governed separately to White areas throughout 

the country. Within South African cities, such as Durban, townships were created for non-Whites. 

In addition, one of the prominent discourses in South Africa’s form of hydro-modernism was to 

create a ‘White Water Economy’, which promoted agricultural, industrial, commercial and 

domestic interests of White South Africans (Staddon and Martel, forthcoming). This coincided 

with a statist version of service delivery to White South Africans. This profoundly shaped water-

society relations in South Africa, the uMngeni Catchment and Durban and strong traces of this 

previous history are evident in the water landscapes today, as the analysis of the case studies and 

the water-society-space trialectic will reveal.  

  

When examining this rationality in relation to South Africa’s water sector, the path dependencies 

of hydro-modernism helped to further entrench a grossly unequal society based on race (Martel, 

forthcoming). As a technology of rule, the National Water Act of 1956 reinforced this rationality, 

as it enacted the riparian rights of land owners and made water boards a requirement. Loftus (2006) 

argues that the reason behind the creation of the Umgeni Water Board in 1974 was political. It was 

firstly rationalised that a third party was required to separately sell water to the apartheid state and 
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the Bantustans created for Africans (Loftus, 2006). This was conceptualised as a means of 

reinforcing the grand apartheid ideology, so the municipality and contiguous Bantustans would 

not have to interact with one another. The second rationalisation was that the new water board was 

a means for the National Government to ‘stab the Durban Corporation in the back’, as the 

municipality was not controlled by the National Party (Loftus, 2006). These actions resulted in 

tension between the Durban Corporation and Umgeni Water Board, as well as an increase in the 

price of water, particularly for Africans (Loftus, 2006) 

  

With its responsibility of dams being renounced, in the 1960s, the Durban Corporation began to 

focus on the creation of townships, and started to provide sewers to non-White areas (Staddon and 

Martel, forthcoming). In terms of water supply, the local government concentrated on what it could 

control, namely the construction of water reservoirs within Durban’s boundary. Reservoir Hills 

reservoir, which was the largest reservoir in Africa at the time, reflects Durban’s neoliberal project 

and ambitions and its pro-growth agenda, which were beginning to emerge in the city (Scott, 2003). 

  

At the end of the apartheid era, there were varying levels of water and sanitation provision across 

the city, all of which were based on racial divisions. 

  

5.2.4 National water reform 

Context 

With the imminent transition to post-apartheid South Africa in the early 1990s, significant reform 

was required in South African law. In terms of water, reform was required at the national scale 

which endeavoured to reframe water-society relationships for all South Africa citizens, regardless 

of race. With the transition to democracy, the transformation agenda was promoted by the new 

political dispensation, with the aim of addressing the social injustices of the apartheid system and 

promoting equity for all water users. 

  

In 1996, the Durban Corporation was changed to the Durban Metropolitan Municipality, and in 

2000, it was expanded and renamed the eThekwini Municipality, and subsequently spatially 

restructured. The restructuring of the municipality increased the spatial extent of the municipal 

area by 68%, as Traditional Authority (Ingonyama Trust) land was added to the city (Sim et al, 

2016). According to Macleod (03/11/2016), the water and sanitation landscape of Durban in 1996 

could be described as the following: approximately one million people living in White and Indian 

areas (with access to well-functioning piped water in households and waterborne sanitation); 

approximately one million people living in townships (receiving poor levels of services from 

neglected, degraded infrastructure); one million Africans living in informal settlements and rural 

areas (poor access to water and sanitation services). 
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Political rationalities, discourses and technologies of rule 

In order to reform apartheid legislation, a new overarching legislative framework was required. 

Following lengthy negotiations, in late 1996 the Constitution of the Republic of South Africa was 

approved and took effect in early 1997. The Constitution, as the supreme law of South Africa, was 

also shaped by international perspectives and is considered to be one of the most progressive 

Constitutions in the world. Integrated water resources management was internationally prominent 

at the time, and shaped conceptualisations of water. In terms of legislation related to water, this 

reframing resulted in the introduction of a number of new political rationalities and discourses, as 

well as new technologies of rule in the South African water landscape. 

  

A political rationality of this prevailing ‘water moment’ conceptualises water as a human right in 

South Africa. This right was enshrined in the Bill of Rights within the South African Constitution, 

where everyone has the right to access ‘sufficient’ water. This rights-based and social justice 

approach was legislated in the Water Services Act (No. 108 of 1997), which stipulated the new 

roles and responsibilities of municipalities as racially inclusive water service authorities. The 

National Water Act (NWA) (No. 36 of 1998) provides a broad framework for how water resources 

must be protected, used, developed, conserved, managed and controlled in South Africa. Within 

this new framework, the South Africa government became the custodian for the country’s water 

resources, who would govern from a distance, and riparian rights of the previous Water Act were 

repealed. The NWA additionally introduced the concept of the ecological reserve, which refers to 

the requirement of water for the natural environment to sustain ecological functions. This resulted 

in Water Reconciliation Studies being conducted at a coarse scale. 

  

Despite commitment at the national level for everyone to have access to sufficient water, national 

government budgeting to WSAs has been inadequate to satisfy infrastructural investment needs in 

restructured municipal areas (Sutherland and Lewis, 2012). Hence, local governments have 

adopted cost-recovery for service delivery as an approach to deal with this inadequate funding 

(Earle et al, 2005; Sutherland and Lewis, 2012). Water has therefore been conceptualised as an 

economic good, with citizens being ‘framed’ as clients (Sutherland et al, 2014). 

  

Despite this commodification of water[PM8] , which has been criticised as a result of its construction 

and positioning of water within neo-liberal ideology, there is still the Constitutional obligation to 

provide sufficient water to all citizens. Free Basic Water (FBW) policy, which had been pioneered 

and first implemented in Durban, was introduced by the National Government in 2001 (Sutherland 

et al., 2014). However, this socially responsive policy became the responsibility of local 

government to deliver, within available means. The political rationality of innovation emerged at 

the local level in Durban. Through pilot projects, eThekwini Water and Sanitation (EWS), the 

water service authority in eThekwini Municipality, became responsible for supplying the first 6 

kilolitres per month consumed by households free of charge. Lessons from this pioneering work 

were upscaled and informed the FBW policy at the national level (Sutherland et al., 2015). 
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Reflecting on this process and in response to citizen dialogues, in 2008, EWS changed its local 

policy to provided 9 kilolitres of free basic water per month to poor households (Sutherland et al., 

2015). 

  

As a requirement of the Water Services Act, water service authorities needed to develop water 

services development plans (WSDP) which addressed the inequalities of service provision from 

the past. This posed a significant challenge to EWS, as the municipal restructuring incorporated 

peri-urban and rural areas into the municipal area. These areas are characterised by low housing 

densities, little comprehensive planning, a mobile population, and inaccessible and steep 

topography (Gounden et al, 2006). They reflect the legacy of apartheid spatial planning and its 

associated lack of service delivery. Acknowledging that the provision of the same level of services 

was not feasible from technological, financial, environmental or practical perspectives, the 

response by EWS was heavily shaped by spatial discourses (Sutherland and Lewis, 2012). 

Consequently, a spatially differentiated service provision model became entrenched in the WSDP, 

where all citizens received universal provision of basic/adequate water, but their level of services 

and technology would be different based on which part of the city they were located in (Sutherland 

and Lewis, 2012; Sutherland et al, 2014). The urban development line became a defining feature 

in relation to levels of water service provision throughout the municipality (Sutherland et al, 

2014/5). This approach favoured a universal provision of basic services model, however, it re-

produced social injustice as the poor living in peri-urban areas on the periphery of the city received 

a lower level of services. 

  

5.2.5 Ecological Infrastructure 

  

The exploration of the role of EI in supporting water security represents the most recent ‘water 

moment’. EI refers to naturally functioning ecosystems that produce and deliver valuable services 

to people (Jewitt et al., 2014). This approach considers how a catchment-wide method for 

rehabilitating and managing natural assets can improve water security (Staddon and Martel, 

forthcoming).  

  

Context 

Within the context of Durban, this most recent ‘water moment’ initially emerged in 2013, when 

strategic discussions took place between the leadership of the municipality’s Environmental 

Planning and Climate Protection Department (EPCPD) and EWS, which were instrumental in 

convincing EWS to buy-in to ecological infrastructure (Sutherland and Roberts, 2014). This meant 

that water engineers in the city began to explore the protection and enhancement of ecosystem 

services to promote water security, which reflected the convergence of water and climate 

governance (Sutherland and Roberts, 2014; Martel and Sutherland, 2019). 
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Concurrently, at the uMngeni Catchment scale, there were a range of other actors and institutions 

who had similar conceptualisations and goals for EI. At this point in time the natural environment 

and the catchment’s water security were stressed, with a crippling drought affecting KwaZulu-

Natal’s water quantity, as well as high levels of water pollution affecting water quality. In addition, 

there was a common perception that ecosystem services were not adequately included in the 

KwaZulu-Natal Reconciliation Strategy. These concerns collectively provided a platform for the 

ecological infrastructure ‘water moment’ to emerge (Martel, forthcoming). 

  

Political rationalities, discourses and technologies of rule 

With EI, water has been re-conceptualised as a socio-ecological good, which has resulted in 

partnerships and alliances between a range of actors centred on the value of ecological 

infrastructure in terms of improving water security (Hordijk et al., 2014; Sutherland and Roberts, 

2014). 

  

With a catchment-scale focus, EI is centred on a range of interlinked political rationalities and 

discourses (Martel, forthcoming). First, collaboration and partnerships are important rationalities 

to this water moment (Martel, forthcoming), as multiple actors and institutions have formed 

strategic alliances and activities to investigate the value of, and promote EI (Hordijk et al, 2014; 

Sutherland and Roberts, 2014). This has resulted in the formation of the uMngeni Ecological 

Infrastructure Partnership (UEIP), which was initiated in 2015 through a Memorandum of 

Understanding signed by EWS, EPCPD, the KwaZulu-Natal office of the Department of Water 

Affairs (DWS), Umgeni Water, the South African National Biodiversity Institute (SANBI) and a 

range of other stakeholder organisations. The actors involved include state and non-state actors.  

In terms of the governance of the UEIP, there is a Coordination Committee (co-chaired by 

eThekwini Municipality and SANBI), and a Research Committee (co-chaired by the WRC and 

SANBI). 

  

Second, research is viewed as the means to investigate, analyse and understand various aspects of 

EI, with the objective of strengthening science into policy links through research (Martel, 

forthcoming). With collaboration being one of the foundational features of the UEIP, research 

funding has become more accessible. The WRC2354  has become a five year flagship project for 

WRC, under the UEIP. It is being used to develop knowledge and governance approaches that can 

be transferred to other catchments in South Africa (Sutherland and Roberts, 2014). A critical 

position in this project is the promotion of investment in EI (Brown, et al., 2018; Pringle et al., 

2015). Another relevant research project was the Green Fund, which produced a project report, 

investment plan and policy brief collectively focused on investing in EI to enhance water security 

in the uMngeni Catchment. 

  

Third, within the UEIP framework, a case study methodology has been used for the WRC 2354 

project, as a means to practically apply, innovate and research EI at the local scale (Martel, 
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forthcoming). Projects throughout the uMngeni Catchment include Save the Midmar Dam Project, 

the Baynespruit Rehabilitation Project and the Palmiet Catchment Rehabilitation Project (Martel 

and Sutherland, 2019). As evident in this deliverable, a variety of innovative approaches and 

techniques have been implemented within these case studies throughout the uMngeni Catchment. 

In Durban, this project hoped to intervene at the interface between water, biodiversity, climate and 

poverty challenges in Durban (Sutherland et al, 2014; Vogel et al., 2016; Martel and Sutherland, 

2019). The PCRP has evolved into a transdisciplinary project with multiple actors, which 

prioritises the co-production of knowledge (Vogel et al, 2016). The organic, bottom-up approach 

adopted in this pilot project has promoted state-citizen relationship building, as well as empowered 

and built capacity in vulnerable communities in this catchment (Martel and Sutherland, 2019). 

 

5.3 Learning from the past 

Bearing the aforementioned water moments in mind, Table 3 highlights some lessons learnt which 

could be applicable to EI investment within a catchment. 

 
Table 3 Lessons learnt from the eThekwini Municipality’s ‘water moments’. 

Lessons learned Description 

Continuity in leadership The stability in leadership was instrumental in creating 

an environment for change which enabled shifts in 

water moments, particularly the shift towards EI. 

Enabling legislation and policy New policy and legislation enables change to occur. 

The current challenge is that EI has to be implemented 

within legal frameworks established for grey 

infrastructure. 

Nature is an actor that creates 

opportunities 

Cycles of floods and droughts have created 

opportunities for changes in thinking in the past. 

Natural events need to be conceptualised as 

opportunities for change, and can generate political 

buy-in. 

Large-scale infrastructure is 

very costly and time consuming 

The restoration and maintenance of EI can occur over a 

shorter time period and is less costly. Reducing cost has 

remained a central theme throughout Durban’s water 

history. 
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Rendering technical Talk the language of engineers and water resource 

planners. 

Technical language may strengthen the self-reinforcing 

disconnect between people and water/environment. 

Education is required for 

citizens 

Environmental education is required in order to break 

the disconnect between citizens and water/environment. 

A growing population spurs 

hydro-modernism 

A large, growing urbanising population promotes 

technical and large scale solutions to water challenges, 

however this is now being challenged as large scale 

systems cannot keep up with ongoing growth. 

Water becomes attached to 

national agendas 

Throughout history, water-society-space relations 

reflect political agendas, which in turn are inserted in to 

water-society-space relations. Learning from this, EI 

needs to align and attach itself to the current political 

agendas (e.g. job creation) 

  

  

  

 

 
[1] This section is based on findings from Staddon and Martel (forthcoming), as well as a PhD 

thesis by Martel (forthcoming). 

[2] Given the relational approach adopted, the dates of ‘water moments’ should not be overly 

fixated upon. Rather, ‘water moments’ should be considered as a range of time when certain 

political rationalities, discourses and technologies of rule are most prevalent. 
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6. Case Study Configurations  

 

6.1  Introduction 

  

A configuration which consists of the actors, discourses, materialities (biophysical realities and 

contingent conditions), the issues and critical risks, the knowledge produced and the spatial 

expressions of society-water relationships, is a heuristic device which has been employed to 

analyse water connectivities through the lens of four case studies in the catchment. 

 

Actors, both human and non-human, and the relations between them, shape decision making and 

practices in the catchment, thereby producing particular water outcomes, which in turn shape social 

relations. Actors construct the meaning and value attached to water resources in the catchment. 

This is revealed through the discourses they produce and reproduce for water governance, water 

management, water security and ecological infrastructure. Actor maps have been produced for 

each case study to reveal who the main actors are in water governance in each case study location, 

to explain why these actors play a dominant role and to explore the impact of this network of 

actors, including a reflection on the significance of ‘missing actors’. 

 

Discourse analysis is a social constructivist approach. It argues that knowledge and policy is 

constructed by social actors through diverse, diffuse and complex social relationships and 

interactions which emerge as epistemic notions, policy vocabularies and discourses (Keeley and 

Scoones, 2000). A discourse is “an ensemble of ideas, concepts, and categories through which 

meaning is given to social and physical phenomena, and which is produced and reproduced 

through an identifiable set of practices” (Hajer, 2006, p 67). Language is therefore a powerful way 

of not only describing the world but also creating or producing it. The dominant discourses on 

water security, water governance and the value of EI, have been identified and documented for 

each case study. These discourses are used in the construction of the main discourses and themes 

in the water-society-space trialectic of the uMngeni Catchment. 

 

However, discursive constructions are not the only productive elements in the catchment, as 

contingent conditions and the material realities of the catchment also play a significant role in 

water governance and security. The context of each case study as well as the identification of 

material characteristics are therefore included in the configuration. Critical issues or risks have 

been identified in each case study and are included as an element of the configuration. The forms 

of knowledge that underpin the decision making and outcomes in each case study are also 

identified and described. Finally spatial expressions of the different elements of the configuration, 

in various forms, including absolute, relative, relational and representative space (Lefebvre, 

1991;Harvey, 2004) are presented, analysed and interpreted. 
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The detail and substantive evidence of all the elements of the configurations for each case study 

are not presented in this report due to considerations of the length of the report. Each case study 

configuration will be presented in the appendices of the final WRC2354 report.  

 

The methodology to develop the configurations was applied across all case studies. Three 

workshops were held with the WRC2354 research teams to ensure consistency in the approach 

adopted and methods used. A workshop on discourse analysis was also held to build a common 

understanding on the value and methods of discourse analysis. Research teams working on each 

case study identified the main actors engaged in water governance in the catchment in relation to 

the research being undertaken in the case study. This means that the actor maps, while aiming to 

be comprehensive, can only reflect the actors present in the action research of the case studies, or 

identified in the various research projects. The research teams, based on the knowledge available, 

identified missing actors. Discourses analysis was performed on different data as a result of the 

different methodologies adopted for the broad research in each case study. Each research team 

applied the methods of discourses analysis to the data constructed for that case study. The 

materialities for each case study were identified using primary and secondary data and the critical 

issues and risks were drawn out of all the data collected on each case study. The data collected and 

the knowledge engaged with in the research for each case study was used to reveal the body of 

knowledge on each case study. The configurations were presented at the system dynamics 

modelling workshop. The data in each configuration did vary as a result of the research conducted 

in each case study and hence the configurations should not be taken as comprehensive and 

absolute, but rather as an important reflection of the data collected in each case study for the 

WRC2354 project. Student theses produced via this project informed the configurations to a large 

extent (Dlamini, L., 2016; Gouws, S., 2015; Govender, J., 2016; Hughes, C., 2018; Mahlobo, S., 

2016; Matta, S., 2016; Mkhize, N., 2016; Mtshali, S., 2014; Mtshali, S., 2017; Naidoo, S., 2016; 

Namugize, J., 2017; Ndlovu, H., 2015; Ngubane, S., 2016; Nsibirwa, N., 2014; Nsibirwa, N., 2018; 

Sithebe, A, 2017; Zwezwe, N., 2014). The configurations have been used as a heuristic for the 

case studies and as a means of drawing out the main learnings from the large amount of research 

conducted and data collected in each case study, including deliverables produced by the project 

(Browne and Mugwedi, 2017; Browne, et al., 2018; CWRR, 2014, 2015a, 2015b, 2015c, 2016a 

2016b, 2017, 2018; Nsibirwa et al., 2019; Sindall et al., 2017; Sutherland et al., 2016).  

 

A discourse analysis of Hay’s (2017) Our Water, Our Future provides a useful introduction to the 

dominant discourses shaping water and society relations, or emerging from them, in the uMngeni 

Catchment. These resonate well with Section 5, which presents the water moments in eThekwini 

Municipality and the broader uMngeni Catchment.  

 

A discourse analysis of Hay’s (2017) ‘Our Water Our Future. Securing the Water Resources of the 

Umgeni Catchment’ produced a wider ranging set of discourses that reflect the interconnectivity 
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between social, economic, environmental and governance elements in the Catchment. These 

discourses are presented in Figure 9 below.  

 
Figure 9 Dominant discourses in Hay’s (2017) Our Water, Our Future. 

Water use was a dominant discourse in this document, followed by vulnerability of the system and 

the influence and importance of built infrastructure. Hay (2017) acknowledges that water is an 

actor in the uMngeni Catchment as it enables and supports the economy and social development 

of six million people, and hence it is a critical resource. Governance emerged as dominant 

discourse in shaping water quality and water security in the catchment. Hay (2017) raises the 

important issue of climate change which did not emerge as a dominant discourse in local 

government or the Catchment Management Forums of the Upper and Middle Catchment. 

However, this was a dominant discourse in the Lower Catchment, as a result of the influence of 

climate governance in eThekwini Municipality.  

 

A short narrative, which provides the context of each case study is first presented, followed by a 

summary of the configuration of the case study. 

 

6.2 Upper Catchment: Mpophomeni/Midmar 
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6.2.1 Introduction  

The Upper Catchment contains land uses that differ from the middle and lower catchment, as they 

are more rural in nature. The climate in the area is characterised by warm, wet summers and cool, 

dry winters, with a mean rainfall of 992 mm per annum, which influences the type of agricultural 

activities that are practiced in the catchment. Large scale commercial agriculture (cattle, diary, 

piggeries, poultry and forestry), subsistence farming, peri-urban settlements, a large township 

(Mpophomeni) and environmental conservation areas are the dominant land uses in the Upper 

Catchment. The Upper Catchment is critical to the water supply in the uMngeni system as it 

contains valuable EI, including grasslands multiple rivers, streams and wetlands, which support 

water production in the catchment, as well as two important water storage facilities: Midmar Dam 

and Albert Falls Dam. The upper-catchment also receives water from the adjacent Mooi River 

through an inter-basin transfer scheme. The Upper Catchment is located in uMgungundlovu 

District Municipality, where 50% of the land has been transformed. This indicates a relatively high 

level of development in the rural landscape (Hay, 2017). This also means that critical EI in the 

form of grasslands, wetlands, riverine areas and indigenous forests are under pressure or have been 

lost to development. 

 

6.2.2 The Mthinzima-Midmar Configuration 

Research Team: Michelle Browne, Ester Ndou, Myuri Basdew, and Susan Risko 

 

Context 

Since the 15th Century, the upper uMngeni catchment has been transformed by agriculture. This 

transformation first occurred under African pastoralists and from 1850, white farmers settled in 

the area, introducing the socio-ecological relations of colonial modernity. They engaged in 

livestock agriculture (Moll, 1965) given that the dominant natural climax community in the 

catchment was Themeda triandra grassland, which is ideal for grazing (Moll, 1965). The area 

contained an abundance of wetlands, but these have reduced in number due to increased pressure 

on land. From 1944, the Upper Catchment experienced increasing fragmentation, as a result of 

land use change in the form of an increase in farming and forestry, urbanisation and the 

impoundment of water resources which facilitated economic growth (Rivers-Moore, 1997). By 

1970, dairy farming became the main agricultural activity in the Upper Catchment (Scotney, 

1970). Since the 1970s, plantation forestry has become the most dominant commercial land use as 

the dominant land uses have changed. Forestry has had a significant impact on society-water 

relations in the Upper Catchment. Plantation forestry, as an industry, by its very nature, has a 

significant negative impact on EI and water resources. However, from the 1990s in South Africa, 

the relationship between plantation forestry and the natural environment has shifted in an 

environmentally sustainable direction. This is due to the recognition and acceptance of sustainable 

forest management as a framing discourse in the National Forests Act (1998); environmental 

legislation; certification (both national certification (PCI&S for South Africa) and Forest 

Stewardship Council certification (FSC)); the efforts of forestry managers, who recognise the 
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importance of managing the relationship between forestry and the natural environment; and the 

alignment of forestry in South Africa with green economy principles and practice. This national 

and regional shift in forestry practice had played a critical role in re-constructing water-society 

relations in the Upper uMngeni Catchment. EI has been recognised, and where operationally 

possible, been prioritised in plantation forestry, as being essential for water security in the region, 

which in turn is critical to the forestry industry. The forestry industry, through its leadership role 

and influence in the region, has attempted to influence other agricultural activities and responses, 

through leading by example. Forestry has played an important role, as it has re-shaped water-

society-space relations within the regions where it is located, which has important implications for 

investment in EI in the Upper Catchment. For example the contribution of forestry companies, 

including SAPPI and MONDI to wetland restoration, by removing exotic forest trees planted 

within wetland areas in the catchment, as well their adherence to FSC Certification through the 

South African Standard for FSC, reflects their ongoing commitment to enhancing EI in the region 

so as to mitigate the environmental impacts of this economically significant but environmentally 

challenging industry. 
 

Table 4 Distribution of land use and land cover changes in the catchment from 1994 to 2011 (based on information from Thompson, 

1996, NLC, 2000; EKZNW, 2010, 2013. 

ID LU Class 

1994 
Area, 

Km2 
Area, 

% 

2000 
Area, 

Km2 
Area, 

% 

2008 
Area, 

Km2 
Area, 

% 

2011 
Area, 

KM2 
Area, 

% 

% of 
change 

1994- 
2011 

1 Natural 960.338 58.74 835.368 51.10 748.67 45.80 687.717 42.07 -16.67 

2 Cultivated 179.937 11.01 214.273 13.11 251.575 15.39 282.349 17.27 6.27 

3 Degraded   0.00 28.243 1.73 43.210 2.64 47.017 2.88 2.88 

4 Urban/built-up 17.41 1.06 21.85 1.34 82.253 5.03 89.287 5.46 4.40 

5 Waterbodies 46.681 2.86 56.019 3.43 58.257 3.56 62.399 3.82 0.96 

6 Plantations 427.195 26.13 434.258 26.56 425.855 26.05 429.325 26.26 0.13 

7 Mines   0.00 0.099 0.01 0.298 0.02 0.283 0.02 0.02 

8 Wetlands 3.252 0.20 44.705 2.73 24.616 1.51 36.252 2.22 2.02 

  Total 1635   1635   1635   1635     

  

Grassland and natural vegetation (non-grassland Mistbelt mixed Podocarpus forest, bushland and 

woodland) currently make up over 50% of the Upper Catchment, while land use generally consists 

of a mix of forestry and agriculture (mixed crop cultivation and stock farming including poultry, 

dairy and piggeries). The Upper Catchment continues to be dominated by extensive large-scale 

commercial agriculture, as the rolling landscape limits intensive agriculture (Moll, 1965; Scotney, 

1970). The abundance of dolerite in the catchment, and associated dykes, together with a high 

rainfall (Scotney, 1970), explains the large number of wetlands in the upper catchment. The 

weathered dolerite is overlain by Ecca shales (Vundla et al;., 2017) (See Table 4).  
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Also present in the study area are rural and urban settlements, including Mpophomeni township 

and the small service centre of Howick (Rivers-Moore, 2016). According to River-Moore (2016), 

the township of Mpophomeni was built on an old dairy farm that was expropriated by the apartheid 

government in 1963. This was part of the government’s strategy of creating dormitory towns to 

provide cheap labour to industry, in this case the South African Rubber Manufacturing Company 

Limited (SARMCOL), a large rubber factory in Howick, which linked the region to the national 

and global economy. The settlement was also planned to provide labour for the construction of 

Midmar Dam. These workers came as migrant labourers from rural areas. In the 1980s, the workers 

went on strike and SARMCOL replaced all its staff, leading to poverty and social stress in the 

township, as 350 residents of Mpophomeni had worked in the factory (Kolbe, 2014; Denis, 2013; 

Sinomlando, 2012). Rural communities that had to be relocated for the building of Midmar Dam 

were moved to Mpophomeni, as well as communities that had been residing on George Ross Farm 

in Howick West. The settlement therefore has a history imbedded in the deep inequalities and 

social and environmental injustices produced by apartheid. The political violence in South African 

and KwaZulu-Natal during apartheid, particularly in the 1980s, impacted significantly on 

Mpophomeni residents as the settlement was a predominantly ANC settlement, surrounded by 

rural residents who supported the IFP (Kolbe, 2014). 

 

The settlement continues to grow, with formal houses in the lower part of the catchment and greater 

informality, in terms of housing stock, with associated higher levels of poverty higher up in the 

catchment. Mpophomeni is home to predominantly isiZulu speaking residents. In 2011, the 

township contained a population of approximately 25,000 people (Frith, 2014; Kolbe, 2014). In 

recent years, citizen science efforts have been an integral part of Mpophomeni township, 

particularly through the efforts of WESSA and DUCT. Raising environmental awareness, 

transferring scientific skills to residents, and establishing a monitoring programme for water 

quality impacts have formed part of these efforts (Kolbe, 2014). However, knowledge around 

waste disposal among residents remains a critical issue as Mpophomeni residents “dispose of 

foreign objects (e.g. clothing, diapers, toys, litter, vegetable scraps, construction debris, etc.) into 

household toilets and down the manholes into the sewer system” (Kolbe, 2014, p 4). Aside from 

the hardships faced, the Mpophomeni community is cohesive, with good social capital. Recently 

the community organised the Mpophomeni Farmer’s Market, advertised by the Witness newspaper 

as “the first ever black farmers market”.  

 

Land tenure and governance arrangements for the Midmar-Mpophomeni region are complex with 

a dominance of private land ownership in the Upper Catchment. A relatively small but critical 

section in terms of water quality in the Upper Catchment (Mpophomeni and upper reaches of the 

Upper Catchment (Unit 20) falls under a dual governance system, which represents tradition and 

modernity (see Figure 10 and Figure 11). 
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Figure 10 Ingonyama Trust land under Traditional Authority in the Upper Catchment (Source: INR, 2019). 

This dual governance system shapes socio-ecological relations across the Catchment, as areas that 

are both under municipal and traditional governance have to respond to different institutions and 

practices (Sim et al., 2018; Sutherland et al., 2014; Sutherland et al., 2015). The complexity of 

land ownership and hence governance, planning and management of the land adjacent to Midmar 

Dam, is shown in Figure 11.  
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Figure 11 uMngeni Municipality Land Ownership: Mpophomeni Areas (Source: Greg More, 2019). 

The areas immediately surrounding Midmar Dam are part of a provincially proclaimed nature 

reserve that supports various game and plant species. Midmar Dam is located in a grassland 

ecozone, part of which is in a mist belt, a critically endangered grassland type in South Africa 

(Vundla, et al., 2017). The Upper Catchment is therefore an area of valuable biodiversity and has 

conservation importance, however the environment is under pressure and is being degraded. The 

biggest loss of EI has been in the transformation of grasslands (in addition to wetlands) to 

commercial agriculture (maize, sileage, potatoes), commercial afforestation and because much of 

the remaining grasslands are in poor condition (overgrazing, poor fire management, invasive 

species). the historical development of commercial forestry and the spread of Invasive Alien Plants 

and the intensification of agriculture (dairy, chickens and piggeries). At the highest altitudes, above 

Midmar Dam, approximately half of the original wetland area has been lost, while below the Dam, 

this loss has been greater than 60%. Currently, the most significant threats to wetlands are 

cultivation, artificial drainage, dams and urbanization (especially in the Pietermaritzburg and 

Durban areas), alien plant invasion, overgrazing and too frequent burning. The continued loss and 

degradation of grasslands and wetlands is serious given their positive impact on river health by 

purifying water, controlling erosion and regulating water flow through the catchment. 

 

The Upper Catchment, in terms of water connectivities, is dominated by Midmar Dam, which is 

fed by the uMngeni River, Mooi River (via an inter-basin transfer scheme) and Lions River, and a 

number of small tributaries including the Mthinzima stream. Midmar Dam is located 
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approximately 35 km from Pietermaritzburg, and spans an area of 2 857 ha, including the nature 

reserve. The surface area of the dam is 1 880 ha. (Vundla et al., 2017). The dam is adjacent to the 

communities of Mpophomeni, the planned settlement of Khayalisha and large scale commercial 

agriculture along the greater Lions River and upper uMngeni River. The catchment of the Midmar 

Dam is a highly complex social-ecological system with land uses and activities which impact on 

the flow and quality of water into the dam. The uMngeni Catchment, including Midmar Dam, 

supplies water to just under 50% of the province of KwaZulu-Natal’s population, it has multiple 

recreational uses including swimming, boating, water skiing, fishing and picnicking and it hosts 

the largest open water swimming even in the world, the Midmar Mile, which attracts over 50 000 

tourists each year (Vundla et al., 2017). 

 

The Upper Catchment includes Ingonyama Trust Land in the areas adjacent to Mpophomeni. This 

impacts on land use and water resources in the Upper Catchment as the traditional authority is 

responsible for the allocation of land and for addressing social issues, social cohesion and 

community disputes, while the uMgungundlovu District Municipality is mandated to provide 

services to these areas, including water and sanitation, as it is a Water Services Authority. It also 

has to ensure spatial development planning as part of Integrated Development Planning in South 

Africa. As in other areas in the catchment, this system of dual governance impacts on water 

governance, as two systems of planning and management of resources are in place (Sim et al., 

2018). The Mthinzima wetland is located on communal land owned by the Zenzele Trust (Ground 

Truth, 2015). It is primarily used for communal grazing of cattle. 

 

Local service delivery across the Upper Catchment is problematic as a lack of political will in local 

government, budget challenges and low budget priority of service provision, and a lack of capacity 

contributes to poor service delivery (Kolbe, 2014). In Mpophomeni for example, poor building 

standards and service provision in RDP housing built in the settlement post 1994, has contributed 

to wastewater and sewerage pollution from the settlement impacting on Midmar Dam (Kolbe, 

2014). 

 

With respect to the quality of water the concentration of the nutrients, NH3 and NO3 has risen since 

2006 in Midmar Dam. Failing sewerage, insufficiencies in existing infrastructure, storm water run-

offs, land use changes, alien plants, cattle as well as urban demands are major issues here; with 

associated risks in treatment costs, the threats for tourism income (in Midmar), problems 

associated with water transfers and the way it affects other segments upstream (Browne and 

Mugwede, 2017; Browne et al., 2018; Nsibirwa, 2014; Mahlobo, 2016; Ngubane, 2016; Namugize, 

2017).    

 

More recently, the Upper Catchment is experiencing another form of land use change as agriculture 

is being replaced by residential gated estates, a process Sutherland (2016) referred to in Knysna as 

land manufacturing. High income housing developments, developed under the guise of being 
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ecosystem friendly, are replacing agriculture, as the social and economic risk of farming in the 

area results in farmers selling their land to private developers. This is leading to gradual attrition 

in agriculture, particularly dairy farms (Kallicharan, 2010). This land use change may alter the 

nature of water quality impact, as the wastewater contributions of these gated estates far exceeds 

the existing capacity of the current infrastructure (Rivers-Moore, 2016). However, they do provide 

opportunities for improved wastewater treatment as private gated estates developed in South 

Africa, in many cases, have to be responsible for their own service provision. However the 

management of these on-site sanitation systems is critical.  

 

The main structuring elements in the Upper Catchment are the significant grassland land cover, 

which is under threat and is declining, the abundance of wetlands which are also under pressure, 

large scale commercial agriculture and forestry, Mpophomeni township with its long history of 

under-development and associated poor service provision, and the presence and functioning of the 

Midmar Dam. The Upper Catchment can be considered to be heterotopic (Foucault 1986) as it 

reflects the entanglement of modernity, tradition, nature, hydro-modernity (through water 

engineering), inequality and agrarian activities all in one space.  

  

At present, wastewater from the households connected to the waterborne sewage network in the 

Upper Catchment is pumped to the Howick Wastewater Treatment Works (WWTW). The WWTW 

is under increasing pressure from the expansion of the waterborne sewage network in both 

Mpophomeni and Howick. Despite this, there appears to be relatively little forward planning of 

the wastewater infrastructure being carried out. The combination of this growth combined with the 

restrictions on the size of the Howick WWW site could limit development. In addition, a second 

housing and light industry development, the Khayalisha Development, is planned in the upper 

uMngeni Catchment.  A requirement of the development is that a new WWTW must be built to 

serve the new development. The proposed new WWTW will be located adjacent to Mpophomeni 

and will cater for both Mpophomeni and Khayalisha. A requirement for the new WWTW is that 

all treated effluent must be discharged downstream of Midmar Dam (KZN DAEA, 2014).The 

WWTW has been specifically designed to prevent direct discharge to Midmar. Overflows from 

the maturation ponds are considered to be very unlikely due to the prior implementation of the 

Storm Overflow Pond and the Hybrid Maturation River; in the event that overflows do occur they 

will have been treated and the effluent disinfected (KZN DAE, 2014). Included in the plans for the 

new WWTW is the refurbishment of the main sewer line through Mpophomeni to the new 

WWTW. There are no plans associated with the new WWTW to upgrade any further sections of 

the existing sewage network. It is anticipated that there will still be raw sewage flowing into the 

Mthinzima Stream as only the main sewer line will be rehabilitated (Terry, 2017 personal 

communication). 
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The Actors in the Upper Catchment 

 

The Upper uMngeni Catchment Management Forum is active in the Upper Catchment and has a 

wide representation of organisations from provincial and local government, Umgeni Water, NGOs 

and civil society organisations, such as Conservancies, the private sector, research institutions and 

individual residents. The breadth of representation on the Forum is presented in Figure 12 below. 

There are a number of different representatives from some of the organisations that attend 

meetings, which shows the depth of representation and the capacity of these organisations to ensure 

ongoing engagement and organizational institutional memory, as a result of being able to send 

different representatives. However, it may make ongoing dialogue challenging, as personnel in the 

Forum change, which can impact on continuity and the institutional memory of the Forum and its 

stakeholders. Citizen science has played a significant role in shifting power relations between 

community members and government in the region, with citizens having far greater agency in 

decision making (Kolbe, 2014).  

 

    

    

 

 
Figure 12 Actors in the Upper Catchment. 
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The Discourses in the Upper Catchment 

The dominant discourses in the Upper Catchment reveal the value of water as a resource in 

supplying potable water to three large and important regional municipalities: eThekwini, 

uMgungundlovu and Msunduzi and the communities that live, work and recreate within them. The 

critical role of Midmar Dam in securing water for the region is recognised. However, actors in the 

Upper Catchment recognise that water quality, particularly in Midmar Dam is under threat. The 

impact of agriculture on water quality is emphasised, as is the discharge of water and effluent, and 

the impact of solid waste that is not collected or moved effectively along the waste stream. 

Mpophomeni, with its long history of development deficits and its dual land governance systems 

(see Figure 12), impacts on water quality in Midmar Dam. The significant value of EI, particularly 

wetlands, in restoring water quality is emphasised. Discourses around the value of grasslands as a 

critical form of EI in the Upper Catchment are under-represented, even though scientific research 

conducted for the WRC2354 project has emphasised the critical importance of the grasslands that 

are rapidly being degraded and lost. 

 

Dominant discourses in Upper 

Catchment 

Themes 

Water resources of Upper Catchment are 

valuable and essential to eThekwini, 

uMgungundlovu and Msunduzi 

Municipalities 

Critical water resources of high value in 

Upper Catchment 

Midmar Dam is a critical water resource 

Deteriorating water quality in the uMngeni 

Catchment 

Water quality is deteriorating due to 

pollution from agriculture, wastes and 

effluent and development deficits in 

Mpophomeni Concerns over discharge of effluents/wastes 

(industry, WWTW) 

Solid waste is a major problem in the 

Catchment that impacts on water quality 

The quality of water in Midmar Dam is 

under threat 

Mpophomeni impacts on the quality of 

water entering Midmar Dam 
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Agriculture impacts on the quality of water 

entering Midmar Dam 

Water treatment costs will increase with 

deteriorating water quality 

High costs of treating water 

EI can improve water quality (strong focus 

on role of wetlands) 

EI can play a critical role in improving water 

quality 

Aim to increase potable water and access of 

water by communities 

Need to meet social demands for water 

particularly in poorer under-serviced 

communities 

Focus on water quality monitoring as water 

resource management 

Water quality monitoring, maintenance, 

planning, implementation and funding is 

critical for improving water security 

Challenges at planning and implementation 

stage 

Funding is a crucial component to ensure 

progress 

Maintenance is crucial to ensure increased 

water access 

Developing agency through community 

engagement and the co-production of 

knowledge has major benefits for water 

governance  

Co-production of knowledge and 

recognition of the value of agency in local 

communities which draws on well 

developed social capital though co-engaged 

action research  
Recognise the value of indigenous 

knowledge and practice  
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Figure 13 Analysis of shifts in discourses in Upper Catchment: 2008 - 2017. 

Figure 13 shows the shifts in discourses over the past ten years in the Upper Catchment in relation 

to the uMngeni Municipality, the uMngeni Catchment Management Forum, and the UEIP. 

Discourses have shifted from a broad range of discourses which include water quality issues, 

management of water and technical issues to a greater focus in 2017 on the provision of water 

services, pollution from agriculture and the need for funding to ensure water security. Improving 

water quality has been an issue throughout this period with the 2017 respondents arguing strongly 

for the management of agricultural pollution.  

 

Figure 14 represents the dominant discourses identified in the policy documents of the 

uMgungundlovu District Municipality the minutes of the Economic Development and Planning 

Portfolio Committee and the Infrastructure Portfolio Committee, as well as the IDP of the 
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uMgungundlovu District Municipality. Thirteen dominant discourses were identified and these are 

reflected in terms of their dominance in the Municipality from 2009 to 2016 in Figure 14.  

 

Figure 14 Dominant discourses in the uMngungdlovu Municipality. 

It is evident from the graph that the dominant discourses have remained fairly stable in the policy 

documents, IDP and committee meetings between 2009 and 2016. These discourses reflect that 

the District Municipality focuses on meeting improved water and sanitation provision to all and 

hence value water as a social good, as it has shifted from being water-centric to be citizen centric. 

This is evident in other discourses identified in the analysis for this case study where social needs 

around water provision were stressed. Since adequate provision of water and sanitation is a 

constitutional mandate, there is pressure to fulfil this mandate.  It was also acknowledged that this 

area of service delivery is the most challenging, as the district municipality is still in the process 

of establishing the necessary capacity to provide a comprehensive service in this field. Aging 
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infrastructure leads to water loss, as old pipes cause water leaks, and this is related to low levels 

of capacity and a lack of funds.  

 

The importance of creating economic benefits through job creation and revenue raised through 

improved water management and water quality and environmental rehabilitation was also 

considered important.  Examples of economic benefits include increased water sales; provision of 

new infrastructure and maintenance of existing infrastructure; and growth in agriculture through 

increased water availability within the district. Job creation was considered as essential.  

 The pressure on municipal finances and the need for financial sustainability also emerged as a 

dominant discourse. In 2009, the municipality incurred a R20,6 million deficit. This was largely 

attributed to debt accrued through the lack of payment for water and sanitation services and poor 

billing systems. During 2010/2011, the revenue from the sale of water increased by 33% as result 

of more water consumers being included in the billing net. In 2014, the most critical issue 

concerning water delivery and finances raised was related to illegal water connections. In 2015, 

the municipality was in a healthy financial position including cash reserves, and was graded as 

Grade 5, with anticipated improved progression. The District Municipality is aware that some of 

its municipalities are small, rural and often dependent on government funding and donor grants 

and this impacts an adequate water management and water and sanitation provision.  

 

The District Municipality also recognises that recreation and tourism can generate revenue for the 

municipality and that water resources in the Upper Catchment are an asset that can produce this 

value. However, they state that the full potential of tourism and recreation associated with water 

resources has not been realised. Midmar Dam with its associated water sports, and other natural 

features such as waterfalls and rivers are able to contribute to the creation of revenue, however, 

pollution of these water resources will impact significantly on this opportunity. 

  

Roles, responsibilities and accountability in governance also emerged as a dominant discourse 

with officials stating that there were not clear mandates or roles and responsibilities in water 

governance in the Upper Catchment which impacted on water management.  
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The Materialities of the Upper Catchment 

 

The physical conditions of the Upper Catchment shape water-society relations in important ways. 

The ability of the Upper Catchment to produce a valuable water resource is critical to the region 

which includes two major cities, and which is the social and economic hub of KwaZulu-Natal. The 

climate, underlying geology and topography facilities the movement of water into the uMngeni 

System, resulting in this system supporting the livelihoods and well-being of six million people. 

The majority of uMngeni Municipality occurs within the strategic quaternary catchment for water 

supply for the Durban-Pietermaritzburg economy.  

 

 

Materiality  Upper uMngeni Catchment 

Topography  Undulating topography opened up by rivers and streams.  Low mountains 

(41%) and undulating hills and lowlands (40%). Grasslands and non-

grassland misbelt mixed Podocarpus forest, bushland and woodland and 

transformed agricultural and urban landscape. 

Channeled valley bottom system, with some floodplain characteristics, 

and the presence of abandoned channels (Groundtruth, 2015). 

Geology The catchment is comprised of 42% shale and siltstones, with 35% dolerite 

& 16% sandstones. Soil: 64% well-drained soils, 25% shallow soils on 

weathered rock.” Abundance of dolerite which supports development of 

wetlands. 

Shale underlying undulating hills.   

Catchment area comprises of soils with a high capacity for phosphorus 

fixation (Terry, 2015) 

Climate Rainfall variable and erratic, summer rainfall (October to March)l, prone 

to droughts.  

Mean Annual Precipitation 

600 to 1500 mm per annum; 

Mean annual temperature:12 – 20 oC 

Mean annual evaporation: 1567 – 1737 mm p.a. 

Water availability 235, 000,000 m3 (Midmar Dam) 

Multiple streams and rivers. uMngeni and Lions River are major rivers in 

region and Upper Msunduzi and Karkloof Rivers are also important.  

Access to piped water has decreased from 95% in 2011 to 83% in 2016, 

which might be due to the increased number of households in the Upper 

Catchment 
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Water quality Variability in water quality. 

Phosphorus peaked in 1995, decreased and remained stable and then 

increased again in 2011.  

Mpophomeni constitutes 3% of the Dam’s catchment area, yet contributes 

“51% of the E. coli and 15% of the phosphorus load in Midmar Dam” 

(SANBI, n.d.).Midmar Dam is in mesotrophic state (2012); trends show 

TP (& chlorophyll) to be steadily increasing. 

Agricultural runoff and un-managed sewerage contribute to heavy nutrient 

loads threaten to turn the dam eutrophic by 2028 (SANBI, n.d.). 

Land Area Midmar Catchment 926 m2; 132 km2 (Mpophomeni town) 

Geopolitics Range of landownership systems including communal land under Zenzele 

Trust (Land restitution) and Ingonyama Trust land, private ownership and 

state land.  

Governed by two District Municipalities. 

Inter-basin transfers: Mooi River Transfer Scheme. Second transfer 

scheme proposed on the Mkhomazi River. 

  

  

Critical Issues and Risks in the Upper Catchment  

 

The critical issues and risks in the Upper Catchment are pollution of the water system; land use 

change and land transformation from grassland, wetlands, riparian zones and indigenous forests to 

a wide range of other socio-economic land uses; alien plant infestation, governance and 

compliance failures.  

 

Pollution from agriculture and poor service delivery and maintenance, including inadequate and 

failing sewerage systems, impact on water quality, as does unmanaged stormwater run-off. 

Agricultural production in the catchment is intensifying and this is placing increasing demands on 

water resources and leading to water pollution through increased nutrient loading (nitrates and 

phosphates) in the system which is leading to eutrophication (Hay, 2017). Land use change is 

shifting society-water relations in the Upper Catchment with growth in urban settlements, 

particularly Mpophomeni, placing pressure on Midmar Dam. This also increases the cost of water 

treatment in the Catchment (Brown, 2018; Dennison and Lyne, 1997). Investing in EI can help to 

reduce these costs (Browne, et al., 2018; Hughes, 2018; WESSA, 2017). The wastewater treatment 

works in the Upper Catchment cannot cope with the demand and hence raw sewerage is entering 

the system at many points, particularly in Mthinzima, through unmaintained broken sewers  (Hay, 

2017). Raw sewerage from Mpophomeni flows directly into Midmar Dam (Hay, 2017). The new 

planned wastewater treatment works aim to alleviate some of the risk.   
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Alien invasive vegetation impacts on water supply in the Upper Catchment. A wide range of 

organisations, including the Department of Environment Affairs (National Government), through 

its Natural Resource Management Programme (including the Working For Water programme), 

and NGOs such as DUCT, through its alien clearing programmes and Ecochamps, are investing in 

addressing this challenge, with some success.  

 

Increasing water demand in the Upper Catchment and in the uMngeni System overall, where the 

available water resources are already fully captured (Hay, 2017), is placing increasing pressure on 

water resources in the Upper Catchment, which is already supplemented by water transfers from 

the Mooi River. A future inter-basin transfer is planned, the uMkhomazi Catchment, but this will 

increase the costs of supplying water and also produces risks for the catchments from which this 

water supply is drawn.  

 

Water pollution in the Upper Catchment has the potential to impact on the tourist and recreational 

value of the Upper Catchment. The Midmar Mile attracts approximately 13 000 swimmers each 

year for the world’s largest open water swimming event and global interest in the event is growing 

(Riddin, 2013). According to the uMngeni Municipality’s IDP (2016/2017) the tourist potential of 

the Upper Catchment has, as yet, not been fully realised, and the assets that support this, including 

Midmar Dam, should therefore be valued and managed. Lack of access to water and sanitation 

systems and deteriorating water quality impacts on the health of residents in the Upper Catchment, 

particularly residents of Mpophomeni.  

 

Water loss in the formal water provision system, which is known as Non-Revenue Water (NRW),  

is also a major challenge. Water loss occurs through direct leaks and illegal or unbilled 

consumption. In the uMgungundlovu Municipality, 61% of water in the municipal system is ‘lost’ 

as NRW, of which 30% is lost through leaks (Hay, 2017).  

 

Failures in governance, particularly compliance and enforcement impacts on water quality in the 

Upper Catchment, although this is less evident in the case study, due to the focus of research being 

primarily on scientific and technical risk and challenges.  

 

Citizen Science teams working in the Upper Catchment identified development discourse and 

approaches to development as producing risk in the catchment. A major challenge faced in a 

development context, such as in the uMngeni catchment, is the unintended effect of ‘deficit 

development.’ Deficit development may be described as an outlook that assumes that people ‘lack’ 

resources and skills, and that these inadequacies must be overcome in order to ‘develop.’ As such, 

it is an outlook on development that tends to have a blind spot towards the inherent potential or 

opportunities that people in resource-poor contexts have. Research and experience have shown 

that if one works with people from a deficit perspective one may, inadvertently, perpetuate a 

‘power-gradient’ from those who assume they know (the development agency and facilitators) to 
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those who appear to lack capacity (the intended target group of the development processes). An 

enduring belief may persist, where ‘those who have’ are perceived to have a recipe or methodology 

for sharing or imparting their expertise and apparent competence (Rahnema, 1992). Such an 

outlook may perpetuate the very inequalities it seeks to address (Taylor, 2019).  

 

Many interacting variables influence water quality issues in the Upper Catchment at different 

scales and the connectivity between these issues is not always evident. It also does not emerge or 

is not brought to the fore in dialogue in the Catchment Management Forum (Rivers-Moore, 2016). 

The Bayesian network model developed by Rivers-Moore (2016) attempted to illuminate the 

connections between multiple variables in this complex system.  

 

The Knowledge produced for the Upper Catchment 

There is a well established body of knowledge on the Upper Catchment which has been produced 

largely by natural scientists and engineers. Knowledge on changes in land use in the catchment 

and their impact on water quality, scientific measurement and monitoring of water quality and 

quantity and impacts of effluent and wastewater on Midmar Dam has been produced.. Most of the 

knowledge produced is expert knowledge with other forms of knowledge included through the 

efforts of NGOs in the Catchment. Citizen Science has grown considerably in the Upper 

Catchment, particularly in Mpophomeni through the efforts of environmental organisations, NGOs 

and civil society organisations, particularly WESSA and DUCT. According to Taylor (2019, p 1) 

“through action research processes in the uMngeni Catchment, 24 ‘Stories of Change’ about 

effective EI implementation have been published (Dambuza, 2017c; and Taylor and Cenerizio, 

2018). In these case studies tangible and effective action has been taken to strengthen Ecological 

Infrastructure (EI) and the stories of change have been co-published with the participants, who are 

leaders in their local communities, and led the change processes.  It is particularly encouraging to 

see how many political leaders, including Councillors and Traditional leaders have taken up this 

work”.   

 
[1] Urban ecology refers to the relationship between the built and natural environment, with a 

particular focus on ecological sensitivity in urban design and governance, creating harmony 

between urban planning and nature and designing with nature  (http://www.urbanecology.org, 

accessed on 15/03/2019). “Urban ecology is understood as a multidisciplinary approach to 

improving living conditions for the human population in cities, referring to the ecological functions 

of urban habitats or ecosystems for people – and thus including aspects of social, especially 

planning, sciences. From an even broader view, cities can be considered as emergent phenomena 

of local-scale, dynamic interactions among socio-economic and biophysical forces” (Endlicher, et 

al., 2007, p 1-2). 

[2] Dialectical is defined as the interaction or two elements which produce something new as result 

of the relations between these two elements. The outcome is different from the original forms of 

the two interactors.  

http://www.urbanecology.org/
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6.3 The Middle Catchment: Baynespruit 

  

Research Team: Dr. Sabine Stuart-Hill, Ms. Susan Risko, Ms. Myuri Basdew, Ms. Nwabisa Mkize, 

Ms. Meagan Spies, and Theolin Naidoo 

  

6.3.1 Introduction 

  

The Middle Catchment is defined in the WRC2354 project as the area from below Midmar Dam 

to Nagle Dam. It includes the Msunduzi Municipality and the city of Pietermaritzburg. This case 

study focuses on the Baynespruit, which flows through the east of Pietermaritzburg traversing 

townships, middle income residential areas, an industrial area and informal settlement to join the 

Msunduzi River just below the township of Sobantu which forms part of this case study. This case 

study is therefore very similar to the Palmiet River, with its relatively small catchment, which also 

flows through a range of land uses typical of the different zones of city, passing through an 

informal settlement before it joins the larger uMngeni River.  The Baynespruit Catchment has 

experienced rapid population growth, which has increased development pressure and led to 

degradation of the landscape. The municipality has limited resources and capacity to adequately 

address this growth and provide services in high-density settlements (Govender 2016). This has 

impacted on water quality due to the development deficits present in the catchment. 

  

6.3.2 Baynespruit Configuration 

  

Context 

  

The Baynespruit Catchment (Figure 15) is a small catchment located in the Msunduzi quaternary 

catchment (U20H), within the uMgeni Catchment, both a secondary and tertiary catchment (U2) 

(Department of Water & Sanitation), with the primary catchment known as U, or the uMvoti to 

uMkomazi (Maherry, Horan et al. 2013). The Msunduzi catchment covers 875km2 and is 116 km 

in length, a portion of which is covered by the Baynespruit (Cele 2015). The source of the 

Baynespruit is located in Northdale, a township in the city of Pietermaritzburg traveling 9 

kilometers to the Willowton Industrial area (Govender 2016). From Northdale, the Baynespruit 

passes through Raisethorpe, also a township established during the apartheid era, alongside 

Mountain Rise, past informal settlements and the Eastwood and Sobantu communities where it 

eventually joins the Msunduzi River (Neysmith and Dent 2010). The Sobantu settlement was 

established in 1928 and was home to 9400 residents by 2001 (Govender 2016).  Sobantu is 

comprised of both formal and informal housing. Formal household are have access to piped water 

and are connected to the waterborne sanitation system, while informal housing is located lower 

down in the floodplain of the Baynespruit and is known as Madiba (Sanele Ngubane 2018, pers 
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comm., 23 February, 2019). Informal settlement residents of the Sobantu community number 

approximately 100. 

  

 
Figure 15 Baynespruit (blue) and Msunduzi River (purple) obtained from Neysmith and Dent (2010) original source S. Terry, 

Umgeni Water (Aerial photo courtesy of Msunduzi Municipality, 2004). 

  

A brief history of how water management in Pietermaritzburg evolved, and which is relevant to 

the Baynespruit and the settlement of Sobantu, is first provided. After the Battle of Blood River 

on 16th of December, 1938, the permanent settlement of Pietermaritzburg was established with the 

elected Volksraad acting as the municipal council. Water was drawn from the Little Bushman’s 

River and the cost and maintenance of water supply was borne by the proprietors or erf holders of 

land. The river was led through channels and furrows through the main streets of the settlement. 

In 1839, the Boer leader Andries Pretorius “described it as a ‘pleasant, well-watered town’: (Dyer, 

2012, p 3). The majority of the plots were allocated to Burghers or ‘trekkers’. This model of water 

supply, was influenced by the planning of the early Dutch settlers in the Cape. By 1844 the 

settlement was beginning to grow in to a fully-fledged town. In 1845 the arrival of the British led 

to the formation of a ‘municipality’ and a municipal board. Six wards in the settlement were 

established. In 1848, John Steele was appointed town clerk, market master, collector of town rates 
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and overseer of water works, and P. Ferreira a commissioner was appointed as treasurer. Formal 

administration of Pietermaritzburg had begun and John Steele assumed control of water 

management in the town in relation to the water furrows. Co-operation of property owners was 

required to address blockages and misuse of the running water. Sidewalks were raised for 

pedestrians and plank bridges placed over the furrows at principal street crossings. After the 

influence of the Cape governors over the administration of Natal Ordinance No. 1 of 1854, which 

was aligned with British law and administration, was implemented in Pietermaritzburg creating a 

legally constituted borough of four wards, with eight councilors and a Mayor. Formal 

administration of the town had begun. In terms of water management the council was responsible 

for the construction and repair of all roads and bridges as well as the laying out and construction 

of watercourses, water pipes, conduits, sluices, dams, reservoirs. A British model of administration 

had been established in Pietermaritzburg. Council minutes were recorded from 1854 onwards. 

During this time an abundant water supply remained (Dyer 2012). 

  

Natal grew rapidly between 1880 and 1890 with the introduction of railway lines between 

Pietermaritzburg and the Transvaal. Pietermaritzburg  was granted the right of self-government 

from the British Crown in July 1893 and a parliament was established. Between 1894 and 1902 

legislation was passed to regulate the movement, residence and assembly of native African people. 

By 1894, there was no native village within the city limits. However, 5,359 native African people 

were living in the city, mostly employed as servants (Dyer 2012). 

  

The South African Boer War (1899 and 1902) created an economic depression in Natal and as a 

result a poll tax was introduced for all, regardless of race. This led to the Bhambatha Rebellion of 

1906 and in September that same year “provision was made for African representation in the 

Legislative Council, a Council for Native Affairs was created, land settlements established and 

inalienable title to land granted” due to the notable progress in agricultural activities such as 

growing crops, raising cattle and tree planting (Dyer 2012, p14).  

  

During the early 1900s, rapid population growth that had occurred between 1890 and 1901 placed 

strain on the city’s infrastructure, impacting storm water drainage, drinking water and sewerage 

systems. Due to the poor sanitation, typhoid flourished and health conditions in the city were 

considered to be dire. As a result the municipality was tasked with improving sanitation conditions. 

Solutions to clean up the city included tarred roads to improve drainage and reduction in the 

contamination of drinking water. However, between 1902 and 1908 the population decreased by 

30%, driven partly by the end of the war and the movement of military personnel, reducing 

pressure on the system (see Figure 16). 
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Figure 16 The growth in Pietermaritzburg’s population with a decline between 1902 and 1908 (Dyer, 2012, p 14). 

By 1910 the health conditions improved in comparison to other areas in Natal. This was believed 

to be as a result of improved sanitation (Dyer 2012). 

  

By the 1920s due to an efficient but racially unjust administration, which focused on the needs of 

the white population, housing, water and sanitation, recreational and other social amenities had 

been adequately provided to the white population in the city. However, an increase in the 

population of African people led to housing shortages, and hence a ‘native location’ was 

established in terms of new national legislation. In 1921 a site was recommended on Bishopstowe 

Road, in close proximity to the sewerage farm, which was “thought unlikely to affect the health of 

the inhabitants” (Dyer 2012, p 19). A more recently established treatment works is located close 

to this original site (Darvill Wastewater Treatment Works) in close proximity to the Sobantu 

Community (see Figure 17). Sewerage discharge and wastewater treatment works were moved 

further downstream to ensure that they did not impact on the city, as they were downstream of it 

(Department of Water Affairs and Forestry, Department of Environmental Affairs and Tourism et 

al. 2002). 
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Figure 17 Current day Darvill Wastewater Treatment Site in close proximity to the Sobantu Community. 

Sobantu township was the main township for African residents during the 1950s and early 1960s. 

Africans living in the city were confined to living here under the Group Areas Act (1950). In 1956 

the Sobantu community sought permission to expand the borders due to crowding, however, ‘the 

Secretary of Native Affairs, W.M. Eiselen, responded that ‘whilst the Department appreciates the 

fact that the Sobantu Native Village is a pleasant, well built native residential area, it is felt that it 

is not ideally situated in relation to the European areas, and that the inhabitants must ultimately be 

moved to an area specially determined for native occupation in accordance with the Group Areas 

Act’. In the mid 1960s plans for another township and the forced removal of Sobantu Township 

were considered, however this did not take place. In 1965 Imbali, near Edendale, was established 

as a new ‘African location’. At this time water quality in the city remained high, but the City 

Engineer was concerned about the encroachment of African housing on city owned land adjacent 

to Henley Dam, as well as increasing pollution levels in the Msunduzi River. Increased population 

growth and rapid expansion of the townships meant that the municipal services provided were of 

limited quality and standard. Standing communal tap points and pit latrines were provided (Dyer, 

2012). 

  

In 1946 cases of bilharzia were reported, a parasitic disease resulting from Schistosoma flukes in 

fresh water (Dyer 2012). The cases of bilharzia that occurred in 1946, prompted the establishment 

of additional public swimming pools to accommodate disadvantaged communities of ‘Coloured’ 

and ‘Asian’ descent surrounding the Baynespruit, namely Woodlands and Northdale. Although 

this request had been initiated in the 1940s, the R.G. Pilditch Baths in Woodlands and the 

Northdale Olympic Swimming Pool, were only commissioned and opened in 1968 and 1978, 

respectively (Dyer 2012). 
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By 1952 water supplies to the city were under pressure, which led to water restrictions and 

concerns over water supply. As a result, technical and economic measures were introduced to curb 

water use, including water metering and water tariffs. Dummy accounts alerted residential users 

of consumption in order to address faulty plumbing. Between 1954 and 1957 water use was 

reduced by 21%. System water losses were estimated to be between 12-13% (Dyer 2012). In the 

early 1950s it was recognized that the water purification works needed to be expanded due to 

increased use. Construction commenced on a sewage disposal works in 1953 and the Darvil 

Purification Works officially opened in 1958. By 1960, 60% of Pietermaritzburg was on water-

borne sewerage, but even so, 377 (35%) households in Sobantu remained on the bucket system 

(Dyer, 2012). 

  

By the mid 1960s Midmar Dam had been constructed, providing water via piped aqueduct to a 

new water treatment at Ferncliffe. This increased water capacity which enabled the provision of 

municipal water to new townships established to accommodate African people under the Group 

Areas Act (1950), such as Northdale, Raisethorpe, and Imbali. Raisethorpe also received sewerage 

connections and all-weather roads. Four years previously, the only water access in townships were 

standpipes and streams and rivers were contaminated by feacal coliforms. Rivers were also 

polluted by industrial discharge (Dyer 2012). 

  

In 1968 the Ferncliffe water works utilizing Midmar Dam opened. In 1974 these water works were 

expanded using technologies that were the most advanced for water treatment in the country. By 

1978 responsibility for these water works was handed over to the Umgeni Water Board, a regional 

parastatal (Dyer 2012). 

  

The sanitation arrangements of pit latrines continued in African designated areas up until 1998 for 

plots of less than 150 sq. m. Such practices contributed to a cholera outbreak in 2000, at which 

point the position was taken by the Municipality to address the worst case pit latrines. While many 

areas did have stand pipes for clean water at the time, a policy had been put in place to disconnect 

pipes with unpaid bills. However, due to the cholera outbreak this policy had to be suspended. In 

the end, it was acknowledged that the outbreak was not due to water supply, but rather poor 

sanitation conditions. “It was demonstrated, however, that cholera was geographically related to 

those areas without water-borne sewerage” (Dyer 2012, p 131). 

  

A severe drought in the early 1980s forced the implementation of water restrictions. The national 

government aimed for a 30% reduction in consumption during March that year, which increased 

to 50% reduction by May (Dyer, 2012). Households were rationed to 400 litres per day and flat 

residents to 300 litres per day.  In 1990, complaints of dumping, particularly in the Northdale, 

Eastwood, and Woodlands areas, occurred with domestic, garden and commercial or industrial 

refuse were reported with 489 cases on record (Dyer 2012). The inadequate removal of solid waste 

remains a major challenge in the Baynespruit Catchment. 
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The Baynespruit Catchment and the Msunduzi Municipality does contain a reasonable level of 

biodiversity. As indicated by Ramburran (2014) and supported by Govender (2016), “there are 

diverse habitats and species richness within the municipal area, for example, 56 animal species, 

20 plant species and 8 vegetation types. However, due to anthropogenic transformations, there is 

a major loss of biodiversity, especially in the Baynespruit Catchment”. 

  

Both the Baynespruit and Msunduzi Rivers are prone to flooding due to storm events, the 

topography of the catchments and the increase in hardened surfaces. The most significant floods 

of the Msunduzi River occurred in October 1917 and February 1967. The September 1987 flood 

was the result of 634 mm of rainfall in one storm event, requiring 154 houses in the Sobantu 

community to be evacuated. The flood of September 1987 devastated the African communities 

along the riverside and while aide was sent to assist the devastation invoked violence and by 

October, “the situation resembled a full scale civil war. Between 40 and 60 people were killed in 

a two week period and flood relief agencies had to abandon their attempts to assist” (Dyer, 2012, 

p 162). However, the worst natural disaster to have occurred in the two catchments in 160 years, 

took place on Christmas Day 1995, where at least 150 informal settlers from Imbali informal 

settlement lost their lives (Dyer 2012). 

  

The Sobantu community previously utilized the river for manual irrigation, fishing and swimming 

purposes (Neysmith and Dent 2010), however declines in water quality now pose serious health 

risks for such uses (Gemmell and Schmidt 2012). Due to close proximity with the river, the 

Sobantu community’s agricultural potential remains high (Govender 2016). In fact, the 

Baynespruit River is utilized by the Sobantu community to irrigate subsistence and small-scale 

agricultural plots (Govender 2016). Exposure pathways to the river include both direct and indirect 

pathways. Direct exposure includes collecting water for crop irrigation and/or domestic cleaning, 

swimming, washing clothes, bathing and walking barefoot to cross the river, whereas indirect 

exposure includes consuming irrigated crops and coming into contact with polluted soils that have 

been irrigated (Govender 2016). 

  

The Baynespruit river flows through the Sobantu settlement, which is comprised of three distinct 

socio-economic groups. The Madiba community is located on the east of the Baynespruit, the 

Sobantu community is located on the west and the Glenwood community, just like the Quarry 

Road West informal settlement in the Palmiet Catchment, is located at the confluence of the 

Baynespruit and Msunduzi rivers. Madiba can be classified as a low-income residential area with 

some informal housing. Sobantu comprises of middle-income residents and formal housing; while 

Glenwood consists of mainly high-income residents and well developed houses. It is important to 

understand these socio-economic dynamics as residents within each socio-economic class have 

shared ideas, which differ from the other classes. Collective worldviews in each of the three 

settlements influences their response to EI and how they respond to environmental degradation. In 
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all three sections, residents have developed innovative methods of dealing with environmental 

challenges. 

  

Businesses in the Willowton industrial area adjacent to the Baynespruit range from small 

independent operations to large subsidiaries of national or multi-national operations. Products 

manufactured here include ‘carpets, chemicals, food and toilet paper, but in terms of water 

pollution the most contentious factories have historically been the four large edible oil, soap and 

candle manufacturers’ (Neysmith and Dent 2010). 

 

The Baynespruit is governed by Councillors and ward committees from a number of different 

wards, which makes governance of the catchment complex and varied. Wards 28, 30, 31, 34 and 

35 are all located in the catchment and abut on to the river, while a tributary from Ward 29 flows 

in to the Baynespruit (see Figure 18). 

 

 
Figure 18 Portion of ward map boundaries surrounding the Baynespruit (Roopan 2011). 
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Figure 19 Baynespruit catchment (Namugize, Govender et al.). 

The Baynespruit catchment  (Figure 19) is situated within a dense urban landscape within the 

capital city of Pietermaritzburg. As a result, the ecological infrastructure interventions that exist 

within the Baynespruit catchment are currently constrained to interventions that are suitable for 

the urban environment. High density population, and associated residential housing sprawl, 

prevents the use of naturally occurring large scale ecological interventions, such as existing 

wetlands. For this reason, constructed ecological infrastructure or small-scale experimental 

interventions are more attractive. 

  

While the interventions most suitable would most likely be of small-scale (and perhaps 

cumulative), the water quality issues faced in the catchment are not of a small-scale nature. Due 

to the high population density in combination with a non-existent or failing infrastructure, the 

Baynespruit is considered the most polluted portion in the Msunduzi catchment and possibly of 

the entire uMngeni catchment. Furthermore, the city of Pietermaritzburg is an industrial town with 

a strong industry sector. As is the case in most industrial cities, industrial waste often times winds 

its way from the source, eventually entering into a city’s water courses. This has been a noted 

phenomenon for many historical cities, and poses a current issue for the city of Pietermaritzburg 

today and, in particular, residents of the Sobantu community, who rely on the river source for 

livelihoods. 
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The Baynespruit catchment is situated on the North side of the larger Msunduzi River.  On the 

South side of the Msunduzi River, across from the Sobantu community, the Darvill Wastewater 

Works exists and often fails due to immense inflow to the system. Inflows are often greater than 

system capacity levels, highlighting issues of stormwater ingress into the city’s sewage network.  

The Sobantu community has been living near the confluence of the Baynespruit with the Msunduzi 

River for generations since 1961, when the Group Areas Act designated this area in town for Black 

Africans. Being disadvantaged groups, modern services were not rendered by the Municipality, 

therefore, these areas remained mostly on sanitation systems such as the early design of the bucket 

system, even when the majority of city residents had water-borne sewerage. Today, a formal 

community exists in Sobantu living in small formal housing with pit latrines (Dyer, 2012). Closer 

to the river bed, more informal settlements also exist. 

 

For many years, the Sobantu community has undertaken farming initiatives as a result of close 

proximity to the river (DUCT, 2015). In more recent years, since around 2008, the community has 

been actively playing a role in water governance to ensure a clean adequate water supply, for 

example organizing river clean ups (“Zilimele/Sobantu United Environmental Group”, 2008).  

Utilization of the river, in addition to irrigation of crops, includes laundry washing and general 

household use. The Sobantu community has played an active member of the Catchment 

Management Forum and formed various environmental groups as can be noted in the stakeholder 

map provided below. During 2008, Zilimele Community Development in Sobantu contacted the 

Municipality requesting permission to occupy municipal lands. This would enable the community 

access to the land for further agricultural practices such as a sustainable livelihoods initiative 

organized through Zilimele (SEAF, 2010). If granted access to the land, the group planned to 

register with the Integrated Development Plan to demonstrate the community contribution to 

development planning schemes (Zilimele Community Development, 2008). The following year, 

Sobantu environmental group undertook an ecological infrastructure initiative that involved the 

planting of trees to celebrate Arbor Day 2009. The Green Network hoped to establish a “plant trees 

month” to inform citizens the importance of saving the planet (Water Action Campaign, 2009). 

Efforts were made to gain additional municipal land for agricultural purposes through the 

Provincial Department of Agriculture and Environmental Affairs at the time (“Zilimele/Sobantu 

United Environmental Group”, 2008), which was supported by the National Department of 

Environmental Affairs as well as the local Ward councilor. Additionally, the local municipality 

has supported various projects in this community, however such initiatives were on a small, short-

term scale with specific start and end dates. Two specific projects included the Zilimele Garden 

Project, a vegetable garden, and the Zenzele Indigenous Greening Project (ZIGPRO) aimed to 

create a city attraction. Facilitating support for the project was Dr. Mark Dent from the University 

of KwaZulu-Natal (SEAF, 2009). The agricultural initiatives mentioned above officially ended 

support around 2009 (MCMF, 2009), however, agricultural activities have continued in the area. 
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In 2010, Zilimele Environmental Group were in discussions with the Small Enterprise 

Development Agency (SEDA) for assistance registering Section 21 organisations focused on 

various green economy initiatives (SEAF, 2010). In 2011 the Northern Environmental 

Development Council (NEDCO), of which Sobantu Zilimele Environment was a part, reported on 

activities for the year, which included the planting of supplied seeds and seedlings in community 

gardens as noted by the Ward Councilor (NEDCO, 2012). That same year, the Sobantu Zilimele 

Environment Initiative began to oversee the River Duzi Conservancy in collaboration with the 

Duzi uMngeni Conservation Trust’s River Care Programme with funds from the Department of 

Water Affairs (currently the Department of Water and Sanitation) (NEDCO, 2011). Through this 

relationship, Zilimele focused on agricultural farming developments, greening of the Msunduzi 

and Baynespruit and alien invasive removal (NEDCO, 2012). NEDCO further registered with the 

Msunduzi Municipality’s database for the Community Waste Management Programme (also a part 

of the River Care Programme) which focused on waste minimization and river rehabilitation 

initiatives (SEAF, 2010; NEDCO, 2011, printed report). As part of the waste minimization efforts, 

the clearing of illegal dump sites occurred and in 2015, Zilimele’s environmental group, through 

the Sobantu Youth Development Initiative Trust, worked closely with the Duzi uMngeni 

Conservation Trust and the Msunduzi Municipality on a sewer mapping project, discussed later. 

 

The Duzi uMngeni Conservation Trust, or DUCT, is a local, Non-Governmental Organisation 

(NGO) that works across the broader uMngeni, but is locally based and resides approximately 

seven kilometers upriver of the Sobantu community. DUCT works closely as a liaison between 

communities and government departments at various levels to ensure support for initiatives 

involving water stewardship. In 2015 the Municipality collaborated with DUCT through DUCT’s 

Msunduzi Green Corridor Pilot Project (MLM, 2015) funded by the Nedbank Green Trust and the 

World Wide Fund (WWF) (DUCT, 2015). The Msunduzi Green Corridor Project focused attention 

towards ecological infrastructure in an aim to secure fresh water resources. E.coli issues, as well 

as downstream eutrophication of Inanda dam due to high nutrient levels from upriver (Umgeni 

Water, 2017), prompted the implementation of the Msunduzi Green Corridor pilot project. 

Associated with the Durban Green Corridor Project, the Msunduzi pilot project, focused only on 

the riparian area from Imbali/Ashdown to Campsdrift, approximately a 60 kilometer stretch, 

however, in association with the Durban Green Corridor it aimed to eventually include 

Baynespruit. The project envisaged the establishment of “Green Hubs” to inspire a sport-friendly 

environment and enable canoeing, biking, and trail walks, as well as offer opportunities for 

supporting the green economy through the building of eco-furniture, township trails, and 

community gardens. Activities undertaken through this initiative included alien invasive removal 

(continued through the River Health Programme), solid waste management and recycling, river 

custodians, and eco-champions (DUCT, 2015). 

 

From community level to a larger scale of water governance, the Municipality has developed a 

relationship over time within the Baynespruit working both in the upper reaches of the catchment, 
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installing floating wetlands (Figure 20), as well as providing downstream support to local Sobantu 

community initiatives. Upstream, a floating wetland project was tendered to the public and 

awarded to a private company, GroundTruth. This company worked closely with the Municipality 

to implement the floating wetland intervention in accordance with the Municipality’s desired 

intentions for the community. Downstream, the Municipality’s work in the Sobantu area is largely 

in collaboration with, DUCT, which operates as a third partner and assists with oversight. This 

alleviates pressure on the limited resources of the Municipality. 

 

 

Figure 20 Msunduzi Municipality's proposed sites for implementation of floating wetlands on the Baynespruit, (Msunduzi 

Municipality 2017). 

An interesting and effective example of collaboration amongst civil society, NGOs, the 

Municipality, and the University of KwaZulu-Natal occurred through the Msunduzi River Sewer 

Line Discharge and General River Pollution Monitoring and Maintenance Project. The project was 

initiated when it came to light that historical maps of the sewer lines as part of city records were 

destroyed. Surcharging sewers that result from blockages, drain into the river system, heavily 

polluting the river. As a result, E.coli poses a significant threat and prevents the use of river water 

to supplement drinking supplies. Missing maps meant that not only was the built infrastructure 

failing and in need of critical repair, but in order to facilitate the process the necessary tools, e.g. 

maps, were non-existent. The mapping exercise would enable the identification of sewer line 

locations in order to facilitate repair and maintenance. Additionally, understanding particular 

problems areas, in combination with existing ecological infrastructure, may enable alternative 

infrastructure options as temporary measures that complement existing built infrastructure. 
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According to the project’s records 1,471 mainline blockages occurred for the 2007/2008 financial 

year alone (DUCT, 2015).  As a part of this initiative, students from the University of KwaZulu-

Natal’s (UKZN) Hydrology and Geography and Environmental Management disciplines assisted 

with the mapping exercise within the Baynespruit (MLM, 2015, 2016). In addition to this, local 

community members were upskilled through environmental education as a part of the programme 

and given the title of EcoChamps (DUCT, 2015). 

 

As mentioned previously, being an industrial city, business plays a significant role in the water 

governance arena. In addition to being a heavy water user, industry often times places additional 

pressures on water resources when processes pollute waterways. While industries are permitted to 

release certain levels of polluted effluent, exceedance of the allowable effluent limits poses legal 

issues, not to mention the health risk to catchment residents (MLM, 2016, printed report). 

Compounding the problem, as a non-point source of pollution, is the fact that isolating an exact 

violator, is difficult if at all possible. In fact, if a specific violator is identified, providing proof 

adequate for legal action can be a challenging task (Industry Matters, 2012). If evidence does 

surface, Municipal action is necessary to escalate the issue to legal authorities. In previous years, 

little action was taken to ensure compliance, however, progress in 2015 occurred with the 

Municipality exercising its legal authority to enforce regulation. The municipality notified the 

Department of Water and Sanitation (DWS) that local private entities were in contravention of the 

National Water Act, and directives followed from the national department (MLM, May 2015). 

 

Regular effluent pollution incidents occur in the Willowton area of the Baynespruit catchment 

where various edible oil companies are present and tend to expel oil, a challenging substance for 

the waste water treatment works to address. Willowton Oil, for example, as of 2012 did not have 

a trade effluent permit to discharge from their main or adjacent property. Capital Oil is another 

company in the area that should be considered (MLM, 2012). Additional system blockages 

occurred in the area on Line 4, connected to Afrox, Engen, Somta Tools and Hulamin (Industry 

Matters, 2012). Fortunately, in order to address this, steps were begun by the Municipality’s Water 

and Sanitation unit in 2015 to establish a trade and effluent policy. In 2017, the municipality 

received legal advice recommending the use of the Water Services Bylaws to construct a municipal 

Trade and Effluent policy rather than develop such a policy from a blank slate. In using the 

established by laws, it also affords greater prosecuting power for legal offenders. In regards to the 

Bombay Road extension, developers agreed to rehabilitate a wetland near New Greytown Road to 

offset impacts (MLM, 2017), providing incremental achievements towards protecting the limited 

urban natural landscape for biodiversity and water security. 

 

The Local Municipality was involved with various initiatives during 2015 focused on ecological 

infrastructure. This included the attendance of ecological infrastructure workshops promoted by 

WESSA, the Wildlife Environmental Stewards of South Africa (MLM, 2015). Ecological 

infrastructure in the form of vegetation provides a sort of membrane across the landscape, 
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increasing retention of rainfall and reducing runoff. The soil sediment, and biological organisms 

contained within, act as a filter to naturally purify and treat the runoff. Promoting natural 

landscapes, as well as constructed, open areas, enables the benefits described above. Therefore, 

the prevention and removal of solid waste in open spaces is critical to maintain full functionality 

of natural landscapes. The municipality’s “Adopt a Spot” programme aims to secure support from 

local business and residents to ensure system sustainability. Furthermore, integrated waste 

management policies were being drafted as of 2015 to facilitate improved waste management. 

Increasing recycling programmes and extending current waste collection services are additional 

strategies being explored (MLM, May 2015). In addition to addressing the solid waste issue that 

plagues the Baynespruit, the municipality’s Department of Environmental Health routinely 

sampled the Baynespruit catchment and surrounding areas during 2016 and 2017 to ensure regular 

monitoring of conditions (Terry, 2017). 

 

Msunduzi Municipality has also been involved with local schools to establish eco-schools. This 

effort during 2015 occurred in collaboration with the Environmental Education Officers of the 

Duzi Umgeni Conservation Trust. MiniSASS was a tool utilized to demonstrate how learners could 

perform basic water quality testing. This was conducted in collaboration with Heather Secondary 

School (MLM, May 2015). 

 

The Municipality performed outreach with local business to obtain buy-in that supports the 

Baynespruit Rehabilitation Project. Through this initiative, some area businesses agreed to 

contribute to the project, Anchor Chemicals, Midlands Builders Suppliers, Afgri Animal Feeds 

and TDM (MLM, May 2015). Again in 2017, a workshop was held as an outreach tool to engage 

industry within the Baynespruit Catchment under the Baynespruit Rehabilitation Project. The 

workshop was attended by only eight industry stakeholders from fifty invitations. While the 

turnout was not significant, the outcomes of the event covered law enforcement for the 

environmental monitoring inspectorate (EMI) and how to perform monitoring and follow-up 

(MLM, 2017). 

 

Illovo Sugar was approached by the Environmental Management Unit of the Msunduzi Local 

Municipality to discuss rainwater harvesting to secure water resources for the local community 

(MLM, 2016, printed report). In May of 2016, the Environmental Management Unit in 

collaboration with the Umgungundlovu District Municipality aimed to approach the National 

Department of Environmental Affairs to request support through the Environmental Protection 

Infrastructure Programme (EPIP) (MLM, 2016, printed report). Although it is not entirely clear 

from the discourse if the funding request was for the purpose of rainwater collection, the two 

efforts were reported on consecutively in the same report, therefore details would need to be further 

confirmed. 
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The floating wetland idea mentioned previously was implemented in the recent three years by the 

Municipality. A proposal to construct and utilize floating wetlands surfaced and an actual 

installation within the Baynespruit water course ensued. Installation of this intervention began in 

mid 2018, therefore understanding its effectiveness in the local context is still in early stages. The 

design concept for this initiative involved a structure that would enable specific nutrient loving 

plants to grow on top of the structure, while the root systems would be embedded in the water 

body. The plants would act as a natural or ecological filter to uptake excess nitrogen or phosphorus, 

purifying the water. 

 

Baynespruit is a well-known location amongst the local forum known as the Msunduzi Catchment 

Management Forum, with a vision of “healthy and clean rivers in the Msunduzi Catchment” 

(“Msunduzi Catchment Management Forum”, 2011). It functions with the support of the National 

Department of Water and Sanitation who provides the entity with a Secretariat. Attending this 

forum are members from all sectors including government, private business, ngos, npos, and civil 

society. Industry also attends the local forum, through representation by the Pietermaritzburg 

Chamber of Business. In this capacity, the Chamber of Business has played both roles of support 

for cleanup initiatives, and often, as informants to stay abreast of water governance issues that may 

impact on business, for example, recent water tariff increases. Being that business contributes to 

the city’s socio-economic backdrop, it is a significant stakeholder. 

 

 Umgeni Water, the regional bulk water supplier, maintains a strong presence at the Msunduzi 

Catchment Management Forum, providing regular updates on the conditions of the watercourses 

as well as built infrastructure that it maintains e.g. the dams and the waste water works. 

Considering the scope of this entity which encompasses the entire uMngeni Catchment, it 

contributes significantly to the water governance arena. Reporting to the Msunduzi Forum is in its 

capacity for status updates on each of the dams that it monitors, including: Midmar, Nagle, Albert 

Falls, Inanda, Henley, Hazelmere, Nungwane, Umzinto, E.J. Smith, Mearns, and the latest dam 

Spring Grove (Umgeni Water, 2017) (See Table 5). 
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Table 5 Sample reporting on dam capacity by Umgeni Water for the Msunduzi Catchment Management Forum (Umgeni Water, 

2017) 

 

As previously pointed out, high nutrient input upstream in the uMngeni system are leading to 

downstream issues. Nutrient inputs of phosphorus and nitrogen are high. Additionally, E.coli 

counts Figure 21 within the Baynespruit reach unsafe levels for the surrounding communities as 

also reiterated by Umgeni Water (2006-2017) for the entire decade that the data was analyzed and 

reported to the Msunduzi Catchment Management Forum (Umgeni Water, 2017). Shown in Figure 

22 below is an example of Inanda Dam eutrophication due to excess nutrients. 
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Figure 21 Baynespruit River is monitored for E.coli by Umgeni Water, which reported levels in 2009 as high as 1 million parts 

per 100 milliliters. 

 

Figure 22 Eutrophication of Inanda dam as report by Umgeni Water in 2017 to the Catchment Management Forum. 

Additional contributions to the forum and general support for local projects are received by the 

National Department of Environmental Affairs (DEA) through the Natural Resource Management 
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Programme (MLM, 2016), which highlights the integrated approach of catchment management 

along with the environment.  Much of the work performed by the DEA involves the clearing of 

alien invasive species, as alien species tend to place additional pressure on the already limited 

water supply. The Msunduzi Municipality reached out to DEA regarding the Baynespruit 

Rehabilitation Project and received support through a site visit in 2017 (MLM, 2017). 

 

Another member of the forum is the uMngeni Ecological Infrastructure Partnership, a partnership 

amongst business, government, and NGOs that spans across the whole of the uMngeni Catchment. 

It is aligned to this Water Research Commission project with pilot studies associated with each of 

the project case studies, Baynespruit Rehabilitation Project (uMsunduzi Municipality), Save 

Midmar Project (uMgungundlovu Municipality), and the Palmiet Rehabilitation Project. The UEIP 

is co-ordinated by the South African National Biodiversity Institute (UEIP, 2016). 

 

In 2006 the National Department of Water Affairs (currently the National Department of Water 

and Sanitation) highlighted the extent of aquatic alien invasive plants, in particular Water 

Hyacinth, along the Msunduzi and uMngeni Rivers which covered nearly 80 kilometers. The 

problem starts in Ashdown area along the Msunduzi to the confluence with the uMngeni where it 

continues in patches until the Blue Lagoon in Durban. The unfortunate attribute of this invasive is 

the persistence of its seeds, which can last 20 years, not to mention prolific growth, doubling in 

size each five to ten days. The Working for Water programme was implemented by the DWAF to 

address this issue. In November of 2015, the Department presented to the forum concerns for 

degraded ecological infrastructure requiring riparian improvement in the uMngeni with particular 

emphasis on the Msunduzi River and Baynespruit (Department of Water Affairs and Forestry, 

2006). 

 

As this research shows, while the problems experienced within the Baynespruit Catchment are 

vast, the various efforts to address the issues cover a broad spectrum of initiatives involving 

practices centered on ecological infrastructure. Such aims and objectives to utilize ecological 

infrastructure has many benefits. Firstly, interventions that mimic natural processes, tend to be 

more effective and sustainable in the long term. Secondly, interventions that take advantage of the 

benefits that nature offers (i.e. ecosystem services), often times, tend to be less expensive, which 

proves beneficial when capital resources are scarce. A third benefit includes the risk mitigation 

aspects when ecological infrastructure is utilized as a backup to existing built infrastructure. Lastly, 

the green component of ecological infrastructure, ensures that ecological landscapes, whether 

naturally occurring or engineered, provide additional health benefits for societal wellbeing (Singer, 

2007). 

 

There are a number of structural elements which shape water-society relations in the Baynespruit 

Catchment. These include the legacy of apartheid, particularly the development of townships, 

which were under-serviced and did not have the same level of servicing as the white 
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neighbourhoods of Pietermaritzburg. This legacy on inequality continues and contributes to the 

development deficits in most settlements located adjacent to the Baynespruit, but particularly in 

Sobantu and Madiba. This has produced a path dependency of poor services, high levels of 

pollution, with associated environmental and health impacts. The uncontrolled growth of these 

settlements, where the local state has not been able to deliver services or meet the backlogs is a 

critical issue. The rehabilitation of the wetland adjacent to Sobantu is considered to be a priority 

by the residents of Sobantu, Madiba and Glenwood because of the security it would bring in 

relation to land invasions and crime and the benefits it would provide in terms of water quality and 

agricultural productivity. 

  

Actors in the Baynespruit Catchment 

The Msunduzi Catchment Management Forum has a wide representation of organisations from 

provincial and local government, Umgeni Water, NGOs and civil society organisations, such as 

Conservancies, the private sector, research institutions and individual residents and includes good 

political representation as Councillors attend the meetings. The breadth of representation on the 

Forum is presented in Figure 23 below. There are a number of different representatives from some 

of the organisations that attend meetings, which shows the depth of representation and the capacity 

of these organisations to ensure ongoing engagement and organizational institutional memory, as 

a result of being able to send different representatives. However, it may make ongoing dialogue 

challenging, as personnel in the Forum change, which can impact on continuity and the 

institutional memory of the Forum and its stakeholders. 

  

Water management forums have emerged in the Baynespruit Catchment to address particular 

issues, most often when there is a crisis or intense pressure in the system. In 2001 the Baynespruit 

Task Team was established to address the severe effluent discharge in the river. This task team 

included representatives from industry, the municipality and residents of Sobantu. It was 

successful in addressing industry effluent discharges for several months, but success led to a 

“problem solved” attitude and the group became inactive and disbanded. Additionally, it was not 

considered truly participatory with Sobantu residents remaining marginalized (Neysmith and Dent 

2010). Also in 2010 a coalition of residents formed the Sobantu Environmental and Agricultural 

Forum (SEAF) and began working with the Duzi uMngeni Conservation Trust (Neysmith and 

Dent 2010). 

  

The missing actors in the water governance of the Baynespruit Catchment include private industry 

and representatives and members of the informal economy. According to Neysmith and Dent 

(2010) “most companies do not see themselves and their stormwater outfalls as part of the larger 

socio-economic system of which the Baynespruit is a part”. Representatives of the traditional 

authority and Ingonyama Trust do not attend meetings, but this may be partly addressed by the 

presence of representatives of COGTA. Schools and clinic representatives do not attend which is 

problematic given the health issues generated by the high levels of pollution in the settlements and 
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the river, and the need to education of the youth around environmental health, the value of EI and 

biodiversity and the need to river rehabilitation, improved waste management and the development 

of an ethics of care. 

  

  

 

 
Figure 23 This Sociogram was developed through NVivo Software and represents the stakeholders associated with the Baynespruit 

Catchment according to the Msunduzi Catchment Management Forum's presentation output from 2006-2017. 
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Stakeholders engaging in pollution reduction in the Baynespruit Catchment reflected on the 

opportunities and constraints of participating in such activities. 

  

Stakeholder group Opportunities Constraints 

Residents of Sobantu Access to employment 

opportunities and material 

goods 

Contributing to 

improvement of 

neighbourhood and 

community 

Development of capacity 

and learning of new skills 

Lack of relevant knowledge 

and skills limited 

participation 

Challenging to mobilise 

social networks 

NGOs Contributing to 

improvement of 

neighbourhood and 

community 

Able to network, build up 

contacts and information 

Able to access influential 

people 

Limited financial support 

Limited support from 

government 

Regulating authorities and 

Umgeni Water 

Citizen assistance with 

monitoring 

Reduction of remediation 

costs through compliance of 

industry 

Poor coordination amongst 

different departments 

Lack of confidence in data 

collected 

Unsuccessful litigation 
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Industry Achieve certification 

standards set by government 

agencies 

Publicity (both good and 

bad), Gain contacts or access 

to information or meet 

influential people 

Able to practice social 

responsibility 

Lack of regulatory 

enforcement resulted 

reduced concern by industry 

over litigation) (Neysmith 

and Dent 2010) 

  

Environmental compliance 

and non-compliance increase 

possibility of economic 

impact on industry’s 

“bottom-line”, which has to 

respond to and meet targets 

of investors 

  

  

  

The Discourses in the Baynespruit Catchment 

Discourses for the Middle Catchment were identified and constructed from a range of data sources. 

This included discourses produced by actors in municipal government, the Catchment 

Management Forum, and local Non-governmental Organisations. Government discourses were 

determined from the Msunduzi Local Municipality and the uMgungundlovu District Municipality 

through a review of their Integrated Development Plans. The Msunduzi Catchment Management 

Forum presentations and minutes were analysed and dominant discourses identified. Hay’s (2017) 

‘Our Water Our Future. Securing the water resources of the uMngeni River Basin, was also 

analysed. 

  

The most dominant discourses in the Middle Catchment focused on the impact of pollution on 

water quality and health in the Baynespruit Catchment. Municipal officials, Ngo representatives, 

staff from Umgeni Water and local residents placed a much higher value on water quality and 

healthy river courses than representatives from industry did. A wide range of other discourses 

emerged which reflected the particular concerns of stakeholder groups. Municipal officials too 

their mandate of securing and protecting water resources seriously and felt responsible for the state 

of water resources in the catchment, while local residents stated that they did not have much agency 

and perceived themselves as victims of externally generated pollution. However they were willing 

to accept responsibility for addressing pollution in the catchment and to partner with the local state 

to deal with these challenges. Industrial representatives argued that local government should be 

responsible for addressing pollution issues (Neysmith and Dent 2010). Most stakeholders 

recognized that statutory and legal approaches, such as state prosecution were not achieving results 
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within the existing power structures (Neysmith and Dent 2010). The establishment of a transparent 

and participatory forum (in the form of a catchment management forum) was considered critical 

to addressing barriers to improved water quality and the lack of compliance and enforcement. 

  

Seven discourses were identified in an analysis of how the Msunduzi Integrated Development 

Plan’s (2006 to 2016/2017) frame water security in the municipality. The following discourses 

emerged, see Table 6. 

  
Table 6 Dominant water discourses in the Msunduzi Municipality IDP and draft IDPs. 

Discourse Theme 

The Msunduzi 

Municipality is losing 

significant amounts of 

water due to aging 

infrastructure 

Hard infrastructure is a major challenge to water security 

The Msunduzi 

Municipality is promoting 

water saving initiatives 

Water conservation is an important initiative to address water 

security 

The tributaries and rivers in 

the Msunduzi Municipality 

have poor water quality 

Water quality is a critical issue 

The Msunduzi 

Municipality has been 

awarded blue drop status 

meaning it has clean 

drinking water 

A high number of citizen’s 

in the Msunduzi 

Municipality are not paying 

water bills 

Non payment for water and the financing of water services is 

a major challenge to water security 
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Wetlands in the Msunduzi 

Municipality are in a 

degraded state and are in 

dire need of rehabilitation 

EI is important for water security but it is being degraded and 

lost and requires rehabilitation 

A shift to the use of EI to 

solve the water quality 

problems is taking place 
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Figure 24 Shifts in dominant discourses in Msunduzi IDP documents: 2016 - 2017. 

Figure 24 shows the shifts in dominant discourses between 2006 and 2017 in the Msunduzi 

Municipality IDP documents. An IDP is reviewed and published every five years, but in the case 

of Msunduzi Municipality updated drafts of the IDP were published online each year and hence it 

was these changing ‘draft IDPs’ that were reviewed as part of the case study. In 2006 the impact 

of aging infrastructure on water loss and hence water security was the dominant discourse which 

reveals that it was considered to be a major problem in the municipality at this time. The high 

number of residents not paying for water was impacting on the municipality’s ability to provide 
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water services. Poor water quality was also considered to be a significant issue. In 2011, poor water 

quality of the rivers in the municipality was the dominant issue raised. In 2012/2013 the dominant 

issue was the impact of aging infrastructure and associated water loss, as well as poor water 

revenue collection as residents were not paying water bills. In 2014/2015 a broader range of 

dominant discourses emerged reflecting a wider understanding and construction of water security 

in the municipality. In 2016/2017 the shift towards thinking about the value of EI in securing water 

in the municipality had emerged as a dominant discourse. This is aligned with the influence of the 

UEIP, which has been growing since its inception in 2013 and the broader shift in water 

governance discourses identified by Martel (2019) in eThekwini Municipality. Poor water quality 

and the non-payment for water services remained critical issues to be addressed. 

 

Discourses were also constructed from the minutes of the meetings of the Msunduzi Catchment 

Management Forum (Table 7 and Figure 25). Seven discourses emerged as dominant discourses.  

  
Table 7 Dominant discourses in the Msunduzi Catchment Management Forum. 

Discourses Themes 

The UEIP project seeks to 

use EI to help with the water 

quality problem 

  

EI can play a role in addressing water quality issues 

however wetlands are degraded and require rehabilitation 

Most wetlands in the 

Msunduzi Municipality are 

degraded and in need of 

rehabilitation, including the 

Baynespruit 

 Wetlands are a major focus of EI rehabilitation and 

maintenance  

The CMF is trying to get all 

stakeholders to work 

together with the 

municipality to help get the 

quality of the streams in the 

area to what is should be 

Stream rehabilitation requires the engagement and 

participation of multiple actors, but does yield good results  
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Efforts to clean the river 

have yielded good results 

There are issues on licensing 

as well as noncompliance for 

both for water use and for 

disposal into the streams 

from industries 

Regulation and compliance is a major challenge in water 

security 

Water in the Baynespruit and 

many other rivers in the 

municipality are very bad 

quality 

Water quality in rivers in the Msunduzi Municipality are of 

very poor quality and industry 

Oil industries pose major 

problems to water quality in 

the Msunduzi Rivers 

(including the Baynespruit) 
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Figure 25 Dominant discourses of the Msunduzi Catchment Management Forum. 

The Materialities of the Baynespruit Catchment 

 

Table 8 The materialities of the Middle Catchment 

Topography Altitude: 495 -1795 m.a.s.l Slope: West to East (Govender, 

2016). 

Geology The municipal area is dominated by sedimentary rocks of the 

Ecca Group and Dwyka Formation. These sediments are 

intruded by Jurassic post-Karoo dolerite sheets, dykes and sills 

which outcrop across the municipal area. Thus, the relationship 
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between the slope and geology in the municipal area is regarded 

as complex (Govender 2016). 

Water 

Availability 

(surface & 

ground) 

Runoff (mm): 150 – 199 mm per annum 

Rivers in the municipal area form part of the riparian corridors 

that may be vulnerable to flooding Ramburran (2014). 

Wetlands have been transformed and are currently degraded as 

a result of inappropriate land use and inadequate catchment 

management Ramburran (2014). The expansion of high-density 

settlements has given rise to hardened surfaces which increase 

storm water runoff. Thus, the risk of downstream (i.e. the 

Sobantu community) flooding and transportation of numerous 

constituents has increased over time (Govender 2016). 

Water Quality High levels of E.coli and heavy metals in river sediment and 

floodplain (Govender 2016). 

Land Area Not available   

Climate MAP (mm): 900 – 999 per annum Average temperature (0C): 

24.8 (Govender 2016). 

Geopolitics Geographically, Sobantu is located in the Msunduzi 

Municipality within Umgungundlovu District of KwaZulu-

Natal Province. It is located in five wards of the Municipality 

which makes governance of the catchment complex and varied.  

  

The research team working in the Baynespriut Catchment also identified contingent conditions 

which shape water-society relations. Some of these contingent conditions act as structuring 

elements as they create the setting or context within which water-society relations are produced  

and re-produced or constrained. Most of these conditions relate to the governance of the 

municipality and hence highlight the critical role governance and relations between the state and 

citizens are in securing water in the Catchment. These are presented in Box 2 below.  
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Box 2 Contingent conditions shaping water security outcomes in the Msunduzi Municipality 

1. The delayed operationalization of the Catchment Management Agency has prevented 

government employees from understanding their roles or knowing how to act or react to 

given situations. 

2. Unfilled positions as the Municipality limit the actual productive capacity of the 

institution particularly for water and sanitation or environmental and health issues. 

3. High staff turnover causes instability within institutions and reduces institutional 

memory. 

4. Infrastructure is a major limiting factor in terms of lack of or insufficient infrastructure, 

lack of maintenance of existing infrastructure and faulty designs. 

5.  Non-existent by laws, or lack of enforcement for by laws that do exist prevent issues 

from being addressed. 

6. Funding amounts requested are reduced due to limited skills capacity for implementation 

7. Water tariff changes do not support enhanced water security 

8. Land development or utilization near Baynespruit is planned by residents due to inaction 

by Municipality which has resulted in land disputes. 

9. Communities along the Baynespruit are interested in assisting the Municipality with 

rehabilitation, however only if there is monetary compensation, while some are willing 

to volunteer. 

10. Natural EI is welcomed by the community, however, unmaintained EI with alien invasive 

species poses safety risks due to the creation of potential criminal hiding locations. 

 

 

 

Issue and risks in the Baynespruit Catchment 

The majority of issues and risks identified in the Baynespruit Catchment are related to poor 

ecosystem health as a result of high pollution levels. Govender (2016) identified high levels of 

heavy metals in the river sediment and floodplain as a result of industrial effluent. Lead (Pb) and 

zinc (Zn) occasionally exceed maximum permissible limits for acceptable river water quality and 

in the wetland pond of the Baynespruit. Arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu) 

nickel (Ni), lead (Pb), iron (Fe), manganese (Mn), Zinc (Zn), and Silver (Ag) were present in river 

sediment at levels higher than the maximum permissible limits as adopted from the USA 

Freshwater Sediment Guidelines (1996) (Govender 2016). Crops grown in the floodplain and 

irrigated with water from the Baynespruit demonstrate internalization of metals, such as cadmium 

(Cd), chromium (Cr), lead (Pb) and zinc (Zn). In particular, spinach, carrot and cabbage more 

favourable to internalization of heavy metals than maize and pumpkin (Govender 2016) which 

produces health risks for the already vulnerable communities that consume them.  
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Pollution is produced through illegal effluent discharges, broken sewerage infrastructure, lack of 

sanitation facilities in informal settlements, illegal commercial dumping, poor solid waste 

management and littering, weak monitoring and enforcement  (Govender, 2016; Makhanya, 2017; 

Neysmith and Dent, 2010)   

 

Land degradation and invasive alien plants also impact on water quality and ecosystem health in 

the catchment. Floods are also a major risk as the lower reaches of the river are highly vulnerable 

to flooding (Ramburran, 2014).  

 

In terms of governance, Neysmith and Dent (2010) argue that participatory processes in the 

catchment are not proactive or collaborative and hence ‘good governance’ is not being achieved. 

Attempts have been made to establish community based environmental organisations, such as 

conservancies. However, attendance at the first Baynespruit Conservancy meeting was very poor. 

Poverty and economic factors reduce the ability of communities to participate in water governance. 

The lack of monitoring and enforcement and claims of corruption, which stakeholders argue leads 

to very little change, de-motivates citizens from participating.  

 

More specific issues related to the wetland located adjacent to Sobantu, Madiba and Glenwood are 

described in Box 3 and Box 4.   
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Box 3 Challenges in Sobantu, Madiba and Glenwood related to the rehabilitation of the 

wetlands  

1.      Land-grabs: Residents of both Sobantu and Glenwood have highlighted the risk of people from 

outside the communities invading the wetland and establishing informal settlements ‘taking ownership’ 

of land they feel they are entitled to. Residents argue that the wetland needs to be rehabilitated and 

agricultural activities increased in the area, so as to limit the possibility of land invasions, which they 

believe will lead to environmental degradation.  

2.      Municipal distrust: Residents of Sobantu, Madiba and Glenwood have claimed that the Msunduzi 

Municipality have failed in their role of governing as they have not prevented issues such as the illegal 

dumping of waste, and the overgrowth of grass and other vegetation. The residents are concerned about 

whether a rehabilitation intervention will ever be implemented as thus far the municipality has failed in 

keeping-up with its basic and mandated responsibilities. 

3.      Competition for space: Residents of Glenwood believe that if the area surrounding the wetlands 

are rehabilitated and if the water quality is improved, there will be conflict among the residents of Madiba 

and Sobantu as to whom is allowed to plant vegetables and how much space exactly each individual 

community member is entitled to. Given that the land is municipal owned, the issue of “planting space” 

must be addressed to prevent land ownership conflict. 
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Box 4 Benefits in Sobantu, Madiba and Glenwood related to the rehabilitation of the wetland 

1.      Community pride: Community members of Sobantu, Madiba and Glenwood want to improve the 

overall appearance of the area. A sense of pride of their area and stewardship are valued aspects of their 

daily lives. 

2.      Co-management: A large proportion of community members from all three areas want to work in 

collaboration with the municipality to help rehabilitate the wetlands and river. Some community 

members understand the financial constraints experienced by the local Msunduzi Municipality and 

would volunteer to assist in proposed projects, but several other members emphasized that they will only 

assist if they are financially compensated. 

3.      Agriculture: The prospect of clean water to irrigate crops plays a major role in encouraging 

ecological infrastructure initiatives such as wetland rehabilitations. 

4.      Removal of aliens: The removal of alien vegetation is welcomed by community members as they 

feel uncomfortable with tall and dense vegetation dominating the area as it offers hiding places for 

criminals. 

  

 

The Knowledge produced for the Baynespruit Catchment 

Knowledge on the catchment has largely been produced by scientists and water engineers. Most 

of the knowledge used in the case study is therefore constructed by experts with tacit or experiential 

knowledge of local residents finding a voice through student research conducted as part of the 

WRC2354 project. Dyer’s (2012) book ‘Health in Pietermaritzburg (1838 - 2008): A History of 

Urbanisation and Disease in an African city’ is a valuable resource for understanding the long 

trajectory and path dependency of water quality and health in the city.  

  

6.4 Lower Catchment: The Palmiet Catchment 

 

Research Team: Catherine Sutherland, Sibongile Buthelezi. Duduzile Khumalo, Patrick Martel, 

Bahle Mazeka, Vicky Sim (School of Built Environment and Development Studies, UKZN), in 

association with Sean O’Donoghue, Zama Khuzwayo, Smiso Bhengu, Londiwe Dlamini 

(eThekwini Municipality), River Watch (Lee D’Eathe) 
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6.4.1 Introduction 

 

The Palmiet Catchment is a small sub-catchment of the uMngeni Catchment (see Figure 26). It is 

located in the urban core of Durban in Ward 23. Prior to 2016, this was an African National 

Congress (ANC) ward in an ANC dominated municipality. However, after the local government 

elections in 2016 it changed to a Democratic Alliance (DA) ward, which has had implications for 

the governance of the catchment. The catchment falls within the eThekwini Municipality and is 

therefore subject to its formal administration (legislation, policy, systems and practices). In terms 

of river rehabilitation, the catchment is currently governed both by eThekwini Municipality, as 

well as a number of organisations that govern ‘beyond the state’ (Swyngedouw, 2005) and are in 

partnership with the state. This includes local environmental forums, including River Watch 

(which has now become the Palmiet River Valley Conservancy), Ratepayer’s Associations and 

Conservancies, researchers from the School of Built Environment and Development Studies 

(BEDS, UKZN) and sub-ward committees and civil society organisations within informal 

settlements in the catchment. This governance arena has been in existence since 2014 when the 

Palmiet Catchment Rehabilitation Project was established (Vogel et al., 2016; Martel and 

Sutherland, 2019; Sutherland et al., 2019; Williams et al., 2019) and it has contributed to improved 

water and climate governance in the catchment, as this case study will show. 

 

The Palmiet Catchment was an unusual choice as a pilot project for the UEIP, as the Palmiet River 

flows into the uMngeni River in its lower reaches, below all dams, and so has limited potential to 

impact on water security and quality in terms of water production for Durban and the broader city-

region. However, as research in the Palmiet Catchment over the past five years has revealed, it was 

a wise decision to include this river as a case study given its history, geography, wide range of 

land uses along its banks and in its catchment (including low density high income residential, 

middle income residential, low income residential in the form of informal settlements, most 

particularly Quarry Road West informal settlement, an industrial zone, nature reserve and 

university), and its potential for flooding due to its steep topography. While the Palmiet River does 

not impact directly on water supply in the region, its health as a river system has had a major 

impact on communities living adjacent to the river; the uMngeni River; the Durban coastal zone; 

and the Indian Ocean, as a result of pollution moving through this system, particularly during 

floods. Relations and processes in the catchment embody water and climate governance in some 

of its most intense forms and hence it has been a valuable location to conduct action research on 

water security, water connectivities and the value and meaning of EI. 

 

The upper and middle income suburbs of Kloof, New Germany and Westville, which are located 

adjacent to the upper reaches of the Palmiet River, were developed from the sub-division of large 

farms that had been established in the 1850s and 1860s. The village of Kloof developed next to 

the station in 1920s and the adjacent land was developed as holiday homes and weekend properties 

for residents of Durban wishing to escape to a cooler climate (Rowe, n.d.). In the 1940s and 1950s 
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these three settlements developed in to upper and middle class white suburbs, under the Group 

Areas Act (1950), with relatively large properties. New Germany and Pinetown industrial areas 

were established after the Second World War due to the growth in manufacturing in Durban. 

Pinetown was initially established as a service town in 1850 on the wagon route between Durban 

and Pietermaritzburg, serving colonial interests. New Germany was established by a Bavarian Jew, 

Jonas Bergtheil in 1842, when he immigrated to South Africa to establish the Natal Cotton 

Company. Thirty five peasant families from Germany settled on the land as labour to this company. 

The cotton scheme failed due to crops being ravaged by bollworm and as a result of the ginning 

machinery failing to arrive from England. Consequently, these settlers shifted their activities to 

market gardening. Their long term presence in the area was secured and supported by a missionary 

from Berlin who helped to build the Germany identity and cohesion of the settlement (Oschadleus, 

1992; eThekwini Municipality, 2018). After World War Two, manufacturing grew rapidly in 

Durban which led to the development of new industrial zones across the city. Pinetown and New 

Germany as adjacent towns to Durban, developed in to industrial zones due to its relatively flat 

land, forming the Durban-Pinetown-Pietermaritzburg industrial complex of the apartheid era. At a 

lower point in the Palmiet Catchment, the University of Durban-Westville was established in 1972 

as part of the apartheid government’s segregation of tertiary education institutions as it was 

designated as an Indian university. The university now forms part of the University of KwaZulu-

Natal. Informal settlements developed in the catchment in the mid 1980s, as poor urban residents 

and those migrating to Durban, claimed their right to the city, by invading land and constructing 

informal settlements with little access to basic infrastructure and services. This reflects the impacts 

of neo-liberalism, the failure of planning and development systems, and the inability of the post-

apartheid state to address housing backlogs and urban poverty in South Africa’s transforming 

society.  

 

6.4.2 The Palmiet Catchment Configuration 

 

Context 

The Palmiet River (see Figure 26, 27, and 28) flows through a wide range of land uses and 

environments on its 26 km journey from its source, on a ridge that marks the edge of the urban 

core of the city, to its confluence with Durban’s largest and most important river, the uMngeni 

River. The Palmiet River joins the uMngeni River approximately 5 km’s from the uMngeni estuary 

and hence impacts on the larger river, the Durban coastal zone and the Indian Ocean. 
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Figure 26 The Palmiet River located within the uMngeni Catchment (Source: Sutherland et al., 2019). 

 
Figure 27 The Palmiet River Catchment (Source: Google Earth, accessed 27/11/2017). 
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Figure 28 The Palmiet River (red) and its tributaries (yellow) (Source: Naidoo, 2016). 

The catchment of the Palmiet River is small, with a steep topography. During normal flow 

dynamics, the river is a small river (see Figure 29). However after heavy rain, the catchment 

releases large amounts water in to the river system and the river becomes a large and dangerous 

river with high potential for flooding, causing significant erosion of river banks in the lower 

reaches. The Palmiet River flow rate and volume increases very rapidly after moderate to heavy 

rainfall events (> 10 mm.hr-1) resulting in flooding along its course, which has its greatest impact 

on the vulnerable Quarry Road West informal settlement. This settlement is located on a narrow 

floodplain near the confluence of the Palmiet River with the uMngeni River (see Figure 30  and 

Figure 31). 

 



 

97 

 
Figure 29 The Palmiet River in its lower reaches at Quarry Road West informal settlement during normal flow periods (Source: 

C. Sutherland). 

The devastation of the flood on 22 April 2019, which led to the loss of 240 houses in Quarry Road 

West informal settlement, reflects the power of this river under flood.    
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Figure 30 The Palmiet River in its lower reaches at Quarry Road West informal settlement during the flood of 22 April, 2019 

(Source: PCRP whatsapp group, accessed 23/04/2019). 

The Palmiet River is subject to a number of disservices such as illegal industrial effluent and failing 

sewerage system discharge, poor and inadequate sanitation and wastewater services in informal 
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settlements along the course of the river and the dumping of solid waste. The loss of natural 

vegetation along the catchment, increasing urbanisation with its associated hardening of land 

surfaces and changes to the hydrology of the catchment through stormwater engineering 

interventions, further increase the impact of extreme rainfall events experienced in the catchment, 

resulting in erosion, flooding and undercutting of river slopes. The location of the Quarry Road 

West informal settlement on the flood plain of the Palmiet River (see Figure 31) increases the risk 

of flooding and reflects the complex relationships and high levels of risk and vulnerability between 

informal settlements and the Palmiet River. 

 

 
Figure 31 The location of the Quarry Road West informal settlement in the floodplain of the Palmiet River (Source, Mazeka, 2018). 

The Palmiet Catchment Rehabilitation Project 

The Palmiet Catchment Rehabilitation Project (PCRP) (originally known as the Palmiet 

Rehabilitation Project) was established as a pilot study of the UEIP in 2014 to explore the value 

of using EI as a means to promote water security in a city with rapid urbanisation, high levels of 

inequality and poverty, water demand that is close to exceeding supply, and persistent droughts 

and floods. This approach draws from and supports efforts, both globally and in South Africa, to 

rehabilitate and maintain EI to improve ecosystem services provision for catchment management. 

The PCRP was initiated by officials from eThekwini Water and Sanitation (EWS) under the 

leadership of the then Head of EWS, Neil Macleod, who had played a critical leadership role in 

establishing the UEIP (Sutherland and Roberts, 2014). The initial scope of work of the PCRP, 
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outlined by EWS engineers, focused on finding technical solutions to addressing the risk of 

flooding and pollution in the lower reaches of the river, as it flows through Quarry Road West 

informal settlement in to the uMngeni River (Sutherland et al., forthcoming). The interventions 

included constructing wetlands, weirs and gabion banks to reduce the impact of the river on both 

the Quarry Road West informal community and the uMngeni River, and to develop waste 

management and stormwater systems to reduce the impact of the community on the river. 

Engineers had therefore designed both hard and soft systems, including EI, to address the 

challenges of the relationship between the river and Quarry Road West informal settlement. 

Officials from the CPB in EPCPD were drawn in to the PCRP, which was a partnership programme 

for climate and water governance between EWS and EPCPD. The CPB focused on climate 

adaptation, drawing on both hard and soft approaches to building water resilience in the PCRP, 

including ecosystem based adaptation. Social science researchers from BEDS, UKZN engaged 

with EWS and EPCPD and argued for the interventions planned for the Catchment, particularly in 

Quarry Road West informal settlement to be ‘slowed down’, due to a highly strained, fractious 

relationship between this community and the local government. The BEDS researchers shifted the 

focus of the workplan constructed by the municipality, from being top down, technical and 

managerial, to one that started with the building of relationships between all actors in the catchment 

around water and climate governance. This resulted in the development of a participatory 

governance arena for building sustainability in the catchment (Martel and Sutherland, 2019; 

Sutherland et al,. forthcoming). As a result of the establishment of this governance arena, the 

PCRP, which included actors from the municipality, civil society organisations, university 

researchers and community members living in the catchment, meet regularly to discuss the 

rehabilitation of the Palmiet River. A more focused group of actors was formed from the broader 

group of stakeholders, known as the Community of Innovation (CoI). The CoI, through a 

participatory process, drew on baseline knowledge that had been produced on the catchment by 

the BEDS research team and River Watch, and developed the Action Plan for the PCRP. This 

Action Plan remains in place five years after the inception of the PCRP and guides water and 

climate governance in the catchment. The meetings are organised and chaired by officials from the 

Climate Protection Branch of the Environmental Planning and Climate Protection Department 

(EPCPD). Although EWS played a critical role in the initiation of the PCRP, officials from EWS 

are no longer active in the PCRP.  

 

While the PCRP’s focus was initially on river rehabilitation and environmental enhancement, 

governance has emerged as a critical element in ensuring water security, addressing climate change 

and building more sustainable relations between people and the river. Through the efforts of 

project participants, including municipal officials, researchers at BEDS, UKZN and civil society 

organisations, a new approach to water and climate governance has been developed. This 

collaborative approach is action-based and context-specific, and includes social learning (Martel 

and Sutherland, 2019; Sutherland, forthcoming; Williams et al., 2019). The partnership which has 

been developed between multiple actors from a range of sectors (private and public) and socio-
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economic contexts focuses on the need to improve the relations between people and the Palmiet 

River. 

 

Quarry Road West informal settlement, which comprises of over 1030 informal households, is 

located on the narrow floodplain of the Palmiet River. The settlement is precarious due to its 

location between the river and major roads in the area, its poor living conditions, high levels of 

poverty, its lack of basic services and poor housing, and its vulnerability to multiple environmental 

and social risks, including flooding, snakes, poor drainage, illegal electricity, fire and crime 

(Mazeka et al, 2019; Williams et al., 2019). The residents show high levels of resilience, refusing 

to be relocated to a more peripheral state subsidised low cost housing project in 2009 and 

withstanding the shocks of acute risk events, such as fires and floods, and the daily stresses of 

chronic risk, including poverty, unemployment, poor living conditions, crime and insecurity, 

sustaining ‘life in the settlement’ through their everyday actions (Williams et al., 2019; Sim et al., 

2018). 

  

The participation of the Quarry Road West community in the PCRP has been critical, as the other 

actors in the network have been able to understand the choices residents in informal settlements 

make in claiming their right to the city through informal processes. Community members have 

been able to articulate their needs and concerns to municipal officials through a more open and 

deliberative approach, thereby re-structuring the knowledge the municipality has of the 

community. The community leadership have also begun to understand the challenges and 

limitations municipal officials face in delivering services in a city with high housing and service 

backlogs through their engagement with municipal officials. A relationship between the local state, 

researchers, the informal settlers and other civil society organisations has therefore been built. 

Opportunities for social learning have emerged, as the multiple actors have co-constructed 

knowledge about resilience in the settlement together, particularly in relation to water and climate 

governance.  

  

Actors in the Palmiet Catchment  

The actors identified in the Palmiet Catchment have emerged from an action research process and 

the efforts undertaken in the pilot project of the UEIP to develop a new governance approach to 

river rehabilitation. The actors therefore focus on action at the local scale, but are connected to 

actors at larger scales of governance. Strong relations exist between the actors at the local scale, 

as a result of the PCRP and the ongoing work being undertaken as part of its Action Plan. These 

relationships have been in place since 2014, with members of the CoI of the PCRP engaging on 

an ongoing basis in different areas of the catchment to affect change. A governance arena for the 

Palmiet Catchment is in place and regular meetings of the CoI are held to assess progress. 

Relationships with other sectors in the municipality also are in place as issues arise in the Palmiet 

Catchment, and these are at times strong and then wane as issues are addressed or momentum is 
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lost. The process of mapping actors was initiated in 2014 through a series of interviews with key 

actors (Figure 32) in the catchment. This is presented below. 

 

 
Figure 32 Actors interviewed in Palmiet Catchment in 2014. 
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Figure 33 The map of actors and strength of relationships in the PCRP in 2015. 

As the PCRP has developed, so the network of actors (Figures 33 and 34) interested and involved 

in the Palmiet Catchment has expanded to include outside organisations who are investing in 

climate change and resilience building programmes in Durban. This is bringing new opportunities 

for funding and learning. 

 
Figure 34 The network of actors in the Palmiet Catchment in 2018. 
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The Palmiet River is also an actor as the symptoms and outcomes of environmental pollution and 

degradation accumulate in the Palmiet River and ‘spill over’ during floods, which leads to further 

action and responses by human actors, including those shown in Figure 35. These symptoms and 

outcomes, when investigated or responded to, lead to the development and reproduction of new 

and existing discourses and actions in the broader catchment. These relations in the catchment 

reflect the interactions between the river, its catchment and the people living, working and 

recreating in it. 

 
Figure 35 The Palmiet River as an actor. 

Discourses in the Palmiet Catchment 

The discourses that have emerged, and are still emerging in the PCRP and the Palmiet Catchment, 

are continually evolving due to the nature of the research being undertaken. The PCRP is an action 

research project and the actors involved in it continue to shape, and be shaped by, relations in the 

catchment. For example, the devastating floods that occurred in the Palmiet River on 22 April 

2019 have resulted in new discourses emerging around disaster risk management, the states 

responses, and the lived experiences of a community located on a flood plain. The discourses 

presented in this report have been drawn from a wide set of data including interviews, engagements 

in the PCRP, minutes of meetings, action research, presentations by various actor groups, papers 

and reports. The discourses are presented in relation to the actor groups who have produced them 

and who continue to reproduce and institutionalise them. 

 

EPCPD: Climate Protection Branch 

·       Integrate water and climate governance with a focus on climate adaptation in the Palmiet 

Catchment 

·       Partnership between civil society, the university and the municipality is critical 
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·       Lack of participation of the private sector/industry is of strong concern 

·       A participatory governance model is essential for water and climate security 

·       The Action Plan sets out actions, roles and responsibilities and has an important role to play 

in producing outcomes 

 Municipality identifies research needs and UKZN provides a supply of students to satisfy those  

needs through EPIC A programme 

 

·       A CoI is required to drive the Action Plan forward, the CPB cannot take responsibility for 

all the actions 

·       PCRP primarily focuses on conservation, rehabilitation and restoration of natural systems 

within the Palmiet Catchment to improve community resilience 

·       Third stream funding to support PCRP and river rehabilitation through climate adaptation 

focus is essential 

·       Responsible use and management of public funds to build water and climate resilience 

·       PCRP has attracted other resources and interest in scaling up river rehabilitation projects 

· Development of long term relationships with different spheres of government, cities, 

academics and communities build water and climate resilience 

·       Understand hydrological and social risks in the catchment and their interconnection is 

essential 

  

Other municipal departments in eThekwini Municipality 

·       We are understaffed and overwhelmed 

·       We have put in technical interventions to stem pollution 

·       Community based reporting really assists us 

·       We can fine in accordance with legislation and we do 

·       We cannot name and shame people 

·       Citizens need a clear understanding of the way that the city works, and how people try to 

bypass the system 

·       Do not create expectations for housing when you work on water governance in the 

catchment 

·       People should not be living on the river and we tried to move them away from here before 

·       You cannot intervene in Quarry Road as this settlement is not here to stay 

  

UKZN Research Team 

·       Building a participatory governance arena for water and climate resilience is essential 

·       Building state citizen relationships is critical to improving water and climate governance 

and has a played a critical role in the Palmiet Catchment 

·       Understanding the socio-economic, environmental and political context of different 

communities in the catchment is essential for shifting water society relations 

·       The governance arena is established and the state now has to act as citizens cannot make 

significant changes alone 
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·       Concern about the lack of participation of the private sector in the PCRP 

·       Use other state systems, mechanisms and widgets, not just the councillor, to access the local 

state 

·       Development deficits in the settlement, particularly the lack of sanitation and waste 

management services have a significant impact on the Palmiet River 

·        The Palmiet River provides a critical set of ecosystem services to the Quarry Road West 

informal community so it functions as EI, however, this produces significant disservices to the 

river, and leads to its degradation and value 

·        Micro-scale EI provides critical services to Quarry Road West informal settlement, 

although this EI is not always natural. 

·        Responses in the PCRP are issue driven and guided by the action plan, but most often 

things unfold as life goes on, and opportunities for change arise 

·       The university has acted as a bridge 

·    Little victories and big defeats reflect the PCRP journey, but the little victories collectively 

add up to significant change and they bring hope 

·        Symbolic practices matter (Quarry Road mapmakers in municipal uniforms) 

·        Wicked problems leave you wondering where you can begin 

·    Building relationships and trust is essential in governance 

·        Co-production of knowledge must form the focus of a participatory governance approach 

·        It is the ‘always going back’ and the commitment to participatory governance that matters 

the most 

·       Commitment of the community to projects and the willingness to engage in social learning 

through partnerships is inspirational 

·       What do we do when we get stuck: small interventions often unlock new paths forward 

·        Working across political party boundaries through the team of community researchers and 

mapmakers has shifted relations and provide a different perspective on the future 

·       When you conduct research on water, then everything else emerges 

·       Informal conceptions of the city and the making of informal space needs to be incorporated 

into city planning processes 

·       The co-production of knowledge on water by state officials, university researchers and 

community members and reflections on its multiple constructions is critical to building water 

resilience 

● Water is a lens to analyse society 

·       Mapping through participatory processes can play a critical role in building water and 

climate resilience 

·       Water is scarce and we need to save it is now a dominant discourse across the city, no 

matter who you speak to: city officials, community members and researchers 

  

Quarry Road West informal community 

·       The river moves our rubbish away 
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·       We would like a clean river so it can be used for multiple functions like before 

·       People get rashes and sores from the river 

·       The river helps us but it is also dangerous 

·       Waste in our settlement is one of our major problems 

·       We appreciate being part of this process 

·       We are learning so much and telling the people … 

·       We like to work together with the municipality and the university 

·       We are worried about the river and pollution for when the rain comes 

·       We do not want to be relocated far away, we want to stay in this ward 

·       The councillor does not come here to help us 

·       We are learning how to speak to the municipality ourselves 

·       We are learning so much and watching what happens in all the projects we do 

·       The people wanted to be on the map, they are calling us to come and map them 

·       The risks are the river, the waste, the electricity for fires, and sanitation 

·       The mapmakers are working across politics and age to solve our problems 

·       The people must see what we are all doing here 

·       Meeting and making relationships with the university research team opened many doors 

and introduced us to an environment that was not yet exposed to us such as knowledge sharing 

and production 

·       We have learnt how the municipality functions and so now we can engage with them when 

things happen in our settlement 

·       The municipality to some extent has been educated about informal settlements 

·       Now they know there is the Quarry Road community 

·       Most importantly the community has learnt beyond the settlement that we are as human as 

they are 

·       As a community we now relate better with the river as we are active in looking after it and 

we hope in return it looks after us 

·       With heavy rains the flooding becomes a big problem 

·       The early flood warning system has really assisted us as we are better prepared 

·       This process has improved internal community relations 

·       We can leave political organisations at home and deal with community issues 

·       The mapping process renews hope for a better future 

● The municipality now sees us as humans too 

·       We have a new relationship between the community and the municipality. We can complain 

and get action 

·  The trees give us shade, they hold our electricity but they can fall, the river helps us, the 

reeds protect us from the floods and support the river banks, these parts of nature helps us but 

can also be dangerous to us  

·       The community map. It shows our existence 
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Riverwatch (now Palmiet River Valley Conservancy) 

·       One ‘Pollution Free Valley’ in eThekwini 

·       We are treating the symptoms not the cause 

·       It is ‘so not the river’, it is every person, every property, the infrastructure, and ‘every 

activity’ through ‘the catchment’, that affects the health of our environment 

·       It is not about the river, it is about the catchment 

·       The Palmiet River does not get a chance to recover because of the frequency of sewage 

pollution events 

● The Palmiet plant, which the river was named after, is extinct in this catchment 

·       Publishing news articles in the local newspaper has an important awareness and education 

role to play 

·       We work undercover to ensure that we can deal with the problems as we understand them 

·       Ongoing and repeated pollution and habitat destruction has caused the aquatic creatures 

and plants that were in abundance a few years ago, to all but disappear 

·       Need to ensure that funds are used effectively, based on tried and tested approaches in the 

Palmiet Catchment 

·       Continual, meaningful, significant, sustainable, and measurable improvement of water 

quality and stream health, as well as reductions of environmental degradation 

·       Communities living and working along streams and rivers, particularly the poor are 

painfully aware of the regular flooding, pollution events, poor water quality and of how the 

aquatic creatures have all but disappeared along with their habitats 

·       We need factual data that is not personal and not political and we need to be results driven, 

persistent, corrective and innovative 

·       People need to be held accountable 

·       We need SUDS throughout the catchment 

  

Other research scientists engaged in research in the Palmiet River 

·       Antibiotics will be loading the pollution of the river 

·       Palmiet River improves water quality in the uMngeni River (E.coli and organic loading) 

·       As hard infrastructure in the catchment has increased so the ecological condition of the 

river has decreased 

·       Greater surface runoff in to Palmiet River due to urbanization and increase in hard surfaces 

·       Scouring of river channel has increased over time, increasing turbidity levels 

·       Increasing impact of pollution on the river over time 

·       Wyebank municipal landfill site pollutes the tributaries of the Palmiet River and hence the 

river itself 

·       miniSASS reflects poor water quality along the length of the river 

·       Municipal assessment records acceptable river quality in the Palmiet River 

·       Poor water quality as a result of failures in the sewer systems 
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·       Industrial pollution in the form of illegal discharges, and solid waste impacts on river quality 

·       The river has the ability to attenuate and restore its ecological condition where there are 

ecological buffer zones and a reduction in hard surfaces and hard infrastructure 

  

PCRP Community of Innovation 

·    Action plan sets the framework for activities and enables monitoring of progress to take 

place 

·    Building a governance arena is the greatest success of the PCRP thus far 

·    Participatory approaches are beginning to yield tangible benefits but this takes time and 

investment of resources 

·    Building of relationships requires significant effort and always going back to ensure 

sustainability 

·       PCRP has attracted other resources and interest in scaling up river rehabilitation projects 

·    Need to focus on ecological infrastructure and what is means in each context 

·    Water governance and river rehabilitation is connected to climate adaptation 

·    Water governance and river rehabilitation invokes politics 

·    Water governance and river rehabilitation leads down many different pathways and 

connects to so many different issues 

·    Use of science to address social challenges, acknowledging local and scientific knowledge 

·    Need to engage across municipal line functions 

·    Use of scientific evidence to secure funding 

·    We are all holding hands and moving forward in an integrated way to solve the issues of 

the Palmiet 

·    We need to work together… Recognise existing structures 

·    The modernist approach of the municipality fixing things isn’t working… the strength is 

in collaboration… use all forms of knowledge 

·    There is not a universal model (for river rehabilitation governance). They all started 

differently, but now they stabilizing 

  

Materialities in the Palmiet Catchment 
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Table 9 The materiality of the Lower Catchment: Palmiet Catchment. 

Topography Steep gradient from source to confluence with uMngeni River. 

Height elevation at source: approximately 450 m, 80 to 110 m 

at Palmiet Nature Reserve, 21 to 17 m at Quarry Road Informal 

settlement and 10 m at confluence 

Reflects upper, middle and lower course characteristics with 

incised middle course features at the Palmiet Nature Reserve, 

and in Quarry Road West informal settlement 

Steep topography  

Geology The geology of the Palmiet Catchment consists of sedimentary 

rocks. This includes Natal sandstone in the western and central 

areas of the catchment and Dwyka, Ecca 

and Alluvian formation in the eastern areas of the catchment 

(du Preez and de Villiers, 1987) 

Water availability Perennial river. 

Variable. 

High peak after heavy rains 

Significant runoff due to hardened surfaces. 

Rainfall data obtained from the eThekwini Municipality  

recorded at the stations present on Dunkeld Road and Kennedy 

Road 

Water quality Acceptable to poor. 

May improve water quality of uMngeni River. 

Many reported pollution incidents leading to perceptions of 

poor water quality 

miniSASS – poor quality 

Land use Wide range of land uses 

Upper, middle and lower income residential 

Mixed industrial area 

Nature Reserve 

Informal settlements 
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Land area Small catchment. 

Palmiet River and its tributaries represents a mere 0.63 % of the 

rivers within eThekwini Municipality. 

Able to walk along river from source to ‘mouth’ due to scale of 

catchment 

Climate Summer rainfall. 

Wet summers and dry winters. 

Increasing frequency of intense storm events. 

Average rainfall 800 mm per annum 

Geopolitics Under formal municipal administration 

Informal settlers: insecure tenure on land 

DA Ward in ANC led municipality. 

New governance approach through PCRP. 

Mapmakers working across political lines 
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Issues and Risks in the Palmiet Catchment  

Water pollution and poor water quality is a critical issue in the Palmiet Catchment. Pollution events 

in the middle catchment are caused by industrial discharges from Pinetown and New Germany 

industrial area. Failures in the sewerage system, including failures in the pump stations and 

blockages in the sewer pipes result in the discharge of sewage into the surrounding environment, 

which ends up in the river. Household owners who live nearby or adjacent to the river add to 

pollution by using the rivers as a means to dispose of their rubbish and garden refuse. In addition, 

numerous households and industries are illegally connected to the stormwater network. Informal 

settlements who do not have access to basic services, particularly sanitation and waste removal 

systems, pollute the river. The river provides a critical service as it removes the informal settlers 

waste in the absence of adequate municipal services. Informal settlers do not develop systems 

within the settlement to deal with waste as the river has become a convenient, but unhealthy option 

for disposing of waste, which undermines their sense of civic duty and ethics of care. 

Pollution of the river leads to loss of biodiversity. In some sections of the river, bloodworms and 

rat tailed maggots are the only form of life in the river. 

The increase in hard surfaces in the catchment leads to increased runoff, which exacerbates 

flooding after storm events. Freshwater pipe bursts lead to erosion and scouring or the river in the 

formal areas of the catchment. 

Alien vegetation impacts on the hydrological system as it undermines ecosystem services provided 

by natural resources and dominates riparian vegetation, which is problematic, as the often shallow 

root systems of alien species means they are easily uprooted during floods. This blocks hard 

infrastructure systems and makes flooding worse, impacting on stormwater drainage. Overgrown 

streams, due to the proliferation of alien vegetation impacts on the ability of municipal officials to 

reach water and sewerage points. Loss of biodiversity due to land fragmentation and ongoing 

development impacts on the catchment and on river quality. Poor application of legislation and 

lack of monitoring, compliance, and regulation undermines water quality. 

Flooding is a major risk in the catchment and leads to severe erosion of river banks and loss of 

informal houses in the lower reaches of the river. 

Health risk associated with polluted river, including high levels of E.coli in the river, impacts on 

the well-being of residents in the settlement, particularly informal settlers who live along the lower 

reaches of the river. 

 

Knowledge produced for the Palmiet Catchment  

 

The knowledge produced in the Palmiet Catchment as part of the PCRP has been through 

participatory processes and the co-production of knowledge. The municipality, civil society 

organisations, particularly RiverWatch and the BEDS UKZN research team, in partnership with 

the ‘mapmakers’ of the Quarry Road West informal settlement have produced knowledge on the 

relations between land uses and the river and people and the river. The action research project with 
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its participatory and often issue based approaches have defined the research agenda and hence the 

knowledge production process.  

  

6.5 The Lower Catchment: Mzinyathi Catchment  

  

Research Team: Catherine Sutherland, Sibongile Buthelezi. Duduzile Khumalo, Vicky Sim 

(School of Built Environment and Development Studies, UKZN) 
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6.5.1 Introduction 

Mzinyathi is located in the north-west of eThekwini Municipality in an area that is under both 

municipal and traditional authority governance. Unlike most metropolitan municipalities in South 

Africa, governance in the eThekwini Municipality is made more complex by the existence of a 

dual governance system where 34.8% of the municipal area (comprising 79 913 hectares of 

Ingonyama Trust land) is  governed by both the municipality and traditional councils (see Figure 

36) (eThekwini Municipality, 2013). The governance environment shifted in 2000 when the 

municipal area of the previous Durban Metropolitan Council was expanded by 68% to include 

previously rural and Ingonyama Trust areas, which originally formed part of the homeland of 

KwaZulu under apartheid. This created a single metropolitan municipality or Unicity, the 

eThekwini Municipality, as part of the national municipal demarcation process (Durban 

Metropolitan Council, 2000). 

  

The ongoing urbanisation of eThekwini Municipality, which is the administrative entity of Durban, 

South Africa, the decompression of people from crowded townships within the city, the desire for 

a ‘rural lifestyle’ and the availability of land through the communal land system, has led to the 

rapid densification of rural and peri-urban areas on its periphery (Sutherland et al 2016). Many of 

these areas, including Mzinyathi are located on Ingonyama Trust land and hence fall under a dual 

governance system of the eThekwini Municipality and the Traditional Authority. The EI and 

ecosystem services of the municipality are predominantly located in this peripheral ‘rural’ zone, 

which has formed an ecological buffer for the city. However, the rapid densification of these areas 
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has led to the degradation of the city’s natural environmental assets and the environmental services 

they provide (World Bank, 2016).   

 

6.5.2 The Mzinyathi Catchment Configuration  

 

Context  

The Ingonyama Trust was a product of the political negotiations towards democracy at the end of 

the apartheid era. It was set up in 1994 by the erstwhile KwaZulu homeland government through 

the KwaZulu Ingonyama Trust Act, No. 3KZ of 1994, to hold the land then owned by the KwaZulu 

homeland government (Ingonyama Trust Board (ITB), 2014). The sole trustee of the Ingonyama 

Trust is the Zulu King, King Goodwill Zwelithini. Its mandate is to hold the 2.8 million hectares 

of trust land across the province for “the benefit, material welfare and social well-being of the 

members of the tribes and communities” living on the land (ITB, 2014). The land is administered 

jointly by the Ingonyama Trust Board and 221 traditional councils. The functions of a traditional 

council include, among others, to allocate land, to administer the affairs of the traditional 

community in accordance with customs and tradition, to promote service delivery and 

development in the community together with the local municipality and to promote peace, stability 

and social cohesion, upholding the traditional values of the community (RSA, 2003). The position 

of the Ingonyama Trust and the inequality it is considered to produce in the ongoing 

democratisation of South Africa has been brought in to question in the High Level Panel report on 

the Ingonyama trust which was led by the former president Kgalema Motlanthe. This panel has 

motivated for the repeal of or amendments to the Ingonyama Trust Act to align KwaZulu-Natal 

with national land policy, and to secure land tenure for the communities and residents concerned 

to ensure that their land rights are not infringed. 
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Figure 36 Traditional authority areas in eThekwini Municipality. 

One of the main aspects of customary law administered by traditional councils is the allocation of 

land for a range of land uses within their respective traditional authority areas. It is this aspect of 

traditional leadership which is the most contentious when it comes to the negotiation of the dual 

governance relationship between the eThekwini Municipality and traditional councils. The land 

allocation process is also the main driver of change in Mzinyathi, and hence it is having a 

significant impact on the use and protection of environmental services. The main reason is that the 

traditional land tenure system, and the way in which it is administered by the traditional councils, 

does not align with the municipality’s strategic spatial plan, the Spatial Development Framework 

(SDF), or the formal planning systems of the municipality. The SDF reflects the approach adopted 

by the municipality to both spatially differentiate the provision of services between rural and urban 

areas (Sutherland et al, 2014) and to manage its ecological infrastructure (ecosystem services). 

  

Following the creation of the eThekwini Municipality in 2000, the municipal planners prepared 

the city’s first SDF in 2002.  One of its main features was an urban edge which contained the urban 

core, while the area beyond the urban edge was defined as peri-urban and rural (Sim et al, 2016). 

The intention of the urban edge was to promote sustainable city development through the 
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protection of ecological services in the upper catchment areas located outside of the urban edge, 

and which largely coincided with the traditional authority areas, while encouraging densification 

in the urban core leading to cost-effective service delivery. As described in Sim et al (2016), the 

urban edge was not just a spatial development line, but also an infrastructure services line, defining 

where the municipality would deliver urban versus rural levels of water and sanitation services[1] 

(Sutherland et al, 2014).  

  

By 2010 the urban edge in the SDF had been replaced by a new concept, the Urban Development 

Line (UDL). The UDL, which is still reflected in the current version of the SDF (eThekwini 

Municipality, 2016), differed from the urban edge in that it was more explicitly underpinned by an 

environmental sustainability or resilience perspective to protect the municipality’s environmental 

assets and productive agricultural land. It also introduced the concept of providing for different 

‘lifestyles’ within the municipal area, supporting the municipality’s policy of different service 

levels in traditional areas (with their associated ‘rural lifestyles’). Complexities have emerged from 

the way the UDL was delineated. For example, in the Qadi Traditional Authority area the UDL 

was delineated along the Mzinyathi River rather than using the Qadi boundary, meaning that the 

eastern portion of the area is situated within the UDL, and is therefore considered urban and 

eligible for an urban level of services, while the remainder of the area can only expect a rural level 

of services (refer to Figure 37  below).  
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Figure 37 The UDL in the Qadi Traditional Authority area (Source: Map prepared by eThekwini Environmental Planning and 

Climate Protection Department, 2016). 
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The TLGFA requires traditional councils to participate in the development of policy and legislation 

at municipal level, in particular integrated development planning (of which the SDF is part), to 

promote sustainable development and to minimise disasters that would threaten their community 

(RSA, 2003, s. 4). However, the ITB and local traditional councils, and their respective amakhosi 

and izinduna[2], express a very different view to the municipality on development on ITB land. 

As noted by the ITB Chairman in the 2013/2014 ITB Annual Report: 

  

“I wish to see both local government and Ingonyama Trust Board reaching an 

agreement in terms of how they would fast track rural development on Ingonyama 

Trust Land … Once a common understanding is reached on this point I have no 

doubt that we could all notice a rapid development free from red tape taking place 

on ITB administered land” (Ngwenya, cited in ITB, 2014: 12). 

  

A common understanding of the respective roles of the municipality and traditional authorities at 

traditional council level is that the traditional council is responsible for promoting development 

through land allocation and maintaining the social aspects of traditional communal life, while the 

municipality and government more generally are responsible for infrastructure services, housing 

development and disaster management (Induna, Qadi Traditional Council, 23/04/2015). The ITB 

Chairman contends that ITB land is 

  

“… mixed use in every sense of the word. … In practice people build whatever 

they want as long as they have been given consent to have access to a particular 

piece of land. The problem arises as soon as they seek any formal approval from 

the local authority. … As long as there is no general recognition that the 

development on … Ingonyama Trust land is not premised on municipal ordinance 

or legislation but on appropriate understanding and acknowledgement that this 

land … was inherently designed that ‘the natives’ could live their complete lives 

there for ever, the problem will fester on. … This is further compounded by those 

who confuse land tenure legislation with development and planning legislation” 

(Ngwenya, cited in ITB, 2014: 11). 

  

While the ITB and local authority may have a clear understanding of their respective roles 

and responsibilities in the dual governance areas of the city in relation to service provision 

and land allocation, there is significant contestation around how national planning 

legislation and planning tools, namely the SDF and land use schemes, are to be applied. 

All areas of a municipality are required to comply with planning legislation, but its 

implementation in traditional areas is hampered by land allocation processes that are not 

aligned with municipal planning. This is due to the unique political power relations at play 

where, as noted in the ITB comments above. The ITB and its respective traditional 

councils are wary of, and resist, the spatial control that municipalities could exert through 
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the implementation of land use schemes in their areas. The purpose of this paper is not to 

explore these dynamics in detail but rather to focus on their implications for ecological 

services provision and hence water security in these traditional council areas as well as in 

the municipality as a whole.   

 

 
[1] A ground tank per household supplied with free basic water of 300 litres per day, a urine 

diversion toilet, electricity only in densely settled areas and all weather roads for public transport 

in areas with a density of more than 15 units per ha (eThekwini Municipality, 2016). 

[2] Chiefs and headmen, in isiZulu.  

 

The traditional land allocation process 

In accordance with customary law, as upheld by the Constitution, traditional councils can allocate 

ITB land to individuals for a range of purposes[1]. While from a legal land perspective, ITB land 

is regarded by the national Department of Rural Development and Land Reform (DRDLR)[2] as 

state land, in practice the local Inkosi considers the land as belonging to him/the king on behalf of 

the community (Land Administration Manager, COGTA[3], 02/11/2015; Inkosi, Qadi Traditional 

Authority, 06/02/2015). Land allocation generally follows the same process across traditional 

councils throughout KwaZulu-Natal. It is predominantly an oral process conducted by the Induna 

responsible for the affected portion of the traditional council area. A person interested in acquiring 

land for residential purposes will either approach the local Induna for a piece of land, or will 

negotiate with an existing resident who has surplus land that they are willing to ‘sell’ (who will 

then introduce the individual to the Induna). Applying his own criteria, the Induna will determine 

the piece of land to be allocated to the individual, following which the local Inkosi and traditional 

council will interview the individual. Once the individual has been accepted into the community 

and the allocation has been agreed to, the individual will pay a ‘khonsa fee’[4], which will be 

apportioned between the Inkosi, Induna and the person who has given up/’sold’ portion of their 

allocation to the ‘buyer’(Land Surveyor, COGTA, 02/11/2015; Respondent 8, 12/03/2016). The 

individual will then be given a land allocation permit, which is considered legally as a primary 

land right and transferable to heirs (ITB, 2014). Once the allocation process is completed, the 

individual hosts a meal for the neighbours during which the boundaries of the site are marked out 

in their presence (Land Surveyor, COGTA, 02/11/2015; Local resident 1, 07/03/2016).  

  

According to the ITB (Land Administration Manager, ITB, 22/04/2015), all land allocation permits 

should be formalised with a long term lease (40 year lease) with the ITB. However, in practice it 

is predominantly non-residential allocations which are upgraded to lease status through a lease 

application that is also submitted to the local municipality for their comment and approval, prior 

to submission to the ITB (Land surveyor, COGTA, 02/11/2015). Residential lease applications are 

usually only submitted by individuals who require a lease to access a bond from their bank. Thus 

residential land allocations are seldom submitted to the relevant municipality and the municipality 



 

120 

is rarely involved in the land allocation process. Because the eThekwini Municipality land use 

scheme has not as yet been extended over the traditional authority areas, the development that 

results from these land allocations is not subject to any zoning or building plan requirements or 

the payment of municipal rates. Combined with the low cost of the khonsa fee[5], the traditional 

areas offer an affordable land and housing option in contrast to high costs of entering the formal 

property market, as the khonsa fee is low, residents in these areas do not pay rates and taxes and 

they have access to free basic services. Land allocations also present an income stream for the 

local Amakhosi and Izinduna and those ‘neighbours’ who ‘sell’ part of their land acquired through 

the traditional authority.  

 

In recent years, traditional residential land allocations have increased rapidly in the eThekwini 

municipal area, creating challenges for the Municipality’s infrastructure services departments, 

especially eThekwini Water and Sanitation (Sutherland et al, 2015; Sim et al, 2016). Infill 

development through the reallocation of land has resulted in a densification of the traditional 

authority areas which is creating challenges for the municipality’s infrastructure services model, 

particularly as many of these newer households are choosing to install their own flush toilets and 

septic tank systems, often on sites too small to cater for this option (Planner, SSPB[6], 18/02/2015). 

Of critical concern to this research is the negative impact of this rapid densification on the 

ecosystem services in these areas. As more suitable areas have already been allocated for 

development, now more marginal and environmentally sensitive land is being allocated, including 

on steep slopes, within floodlines, forests and wetlands and in the coastal zone. In general, the 

traditional councils are not applying environmental criteria when allocating land, but transfer that 

risk to the individual and the municipality should disaster result (Induna, Qadi Traditional Council, 

23/04/2015). A further environmental impact is the rapid increase in sand winning relating to the 

increased demand for river sand for building purposes (Environmental Education Manager, 

DEDTEA[7], 09/05/2016).  

  

Capacitating sustainable land allocation practices 

A range of attempts have been made at local and provincial government level to capacitate 

traditional councils in how they go about the land allocation process, without undermining their 

traditional authority. COGTA, which is mandated to support traditional councils from an 

institutional perspective, runs land administration support workshops for traditional councils 

(Land Administration Manager, COGTA, 02/11/2015). These workshops provide land allocation 

guidelines, including setbacks from rivers and main roads[8], the protection of the natural 

environment, such as natural forest, and grazing and arable land, land reservation for community 

facilities and adherence to site size standards. DEDTEA has also held environmental capacity 

building workshops for Amakhosi (Environmental Education Manager, DEDTEA, 09/05/2016). 

The ITB hosts a forum with municipalities and provincial departments, including COGTA, 

DEDTEA, Water Affairs and Land Affairs, to attempt to resolve the issues and impacts of 

traditional land allocation processes in relation spatial planning and environmental management 
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(ibid). The eThekwini Municipality’s Environmental Planning and Climate Protection Department 

(EPCPD) has also prepared a guideline document for traditional authorities to guide land allocation 

processes (eThekwini Municipality, 2013). However, because none of these government actors 

have any authority over traditional councils, other than when legislation can be applied, they can 

only play an advisory role, and consequently the push for development in traditional areas, the 

individual demand for land in areas offering a rural lifestyle which is affordable and does not 

require formal building approvals, and the financial benefits of land allocations continue to 

override efforts to promote sustainable development.  

 
Figure 38 The Location of Mzinyathi in the north-west of eThekwini Municipality. 

The Mzinyathi communities fall under the Qadi Traditional Council headed by Inkosi Mqoqi 

Ngcobo who was officially inaugurated on 29 October 2015. Spatially, Mzinyathi straddles the 

UDL as part of the area falls within the urban core, while a large portion falls within the rural 
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periphery (see Figure 38 and 39). Under the apartheid regime, Mzinyathi was located within the 

homeland of KwaZulu and hence suffered from the under-development of spatially segregated 

rural homelands and hinterlands that were located in close proximity to ‘white’ urban areas. As a 

result, the area maintained its deep rural and traditional character with residents travelling to work 

in Durban. A resident of the area stated that “in many rural areas where there is no electricity and 

water, people live off cutting trees for wood, they get water from the river, and have cows, sheep 

and chickens to slaughter whenever they feel like. They make use of the things around them” 

(Respondent 21, 15/03/2016). 

  

 
Figure 39 Mzinyathi in the north-west of eThekwini Municipality. 

Mzinyathi initially retained this ‘rural’ character post 2000 when it was amalgamated in to the 

eThekwini Municipality as a result of the national demarcation process. However, post 2000 the 

eThekwini Municipality, due to its spatially expanded mandates, and its concern for under-

development and poverty in the rural periphery of the city, began to deliver a basic level of services 

to households in the rural periphery. eThekwini Water and Sanitation (EWS) made a policy 

decision to provide a universal basic level of services (a ground tank with 9 000 litres of free basic 

water per household per month; a Urine Diverting Dehydration Toilet; electricity and all weather 

roads). While this universal provision of basic services ensured that the rural poor had access to 

water and basic sanitation, it also produced spatial inequality in service provision (Sutherland et 

al, 2014). However, it did mean that over 70 000 households who did not have access to water and 

sanitation prior to 2000 now have access to a basic level of services. The provision of water and 

basic sanitation to Mzinyathi has altered the relations residents have with rivers in the area, as the 

results of this study reveal. The Inanda Dam, which was opened in 1989 to supply water to the city 
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of Durban, had a major impact on the area. It led to the displacement of families, many of whom 

were moved into transit camps or relocated to areas such as Mzinyathi, it decreased the flow of 

water in the Mzinyathi River and it changed the spiritual relations residents of the area have with 

water. 

  

Mzinyathi is currently undergoing a period of rapid transformation. As a result of the rural 

character of the area, the availability of land through the traditional land allocation process, lower 

crime rates, the peacefulness of the area and its lower cost of living due to the low land costs, the 

provision of free basic services and no property rates, large numbers of people from townships in 

eThekwini Municipality and from rural areas in KwaZulu-Natal have moved in to the area. This 

has triggered a process of ‘city building from below’, where ordinary citizens (poor, middle class 

and wealthy) are constructing houses and adapting and upgrading basic state provided services, 

thereby modernising and ‘sub-urbanising’ this peri-urban area. 

 

Figure 40 and 41 show the rapid transformation of Mzinyathi, which is having a significant impact 

on socio-ecological relations and the use and protection of ecosystem services. 

  

 
Figure 40 Traditional households in Mzinyathi. 
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[1] The legal debate around communal land tenure and land rights is complex.  This paper does not 

claim to have a full grasp of the legal aspects but focuses rather on how the land allocation process 

is being administered in practice and its implications for resilience in traditional communities. 

[2] DRDLR is responsible for communal land tenure policy in South Africa. 

[3] KwaZulu-Natal Department of Cooperative Governance and Traditional Affairs. 

[4] Khonsa means ‘an appeal to reside in this area amongst this community’ (Land Administration 

Manager, ITB, 22/04/2015). 

[5] As low as R2000 for a residential land allocation permit in the Qadi traditional area. 

[6] Strategic Spatial Planning Branch, eThekwini Municipality. 

[7] Kwazulu-Natal Department of Economic Development, Tourism and Environmental Affairs. 

[8] These include: 30m from the edge of national roads, 100m from the traditional council 

boundary, 15m from the edge of a provincial road, 8 m from the edge of local roads, 100m inland 

from the high water mark and 100m from river edges (COGTA, nd).  

 

 
Figure 41 The ‘modernisation’ of Mzinyathi. 

The pace of change in Mzinyathi is rapid as residents who are moving in to the area are able to 

access land, apply for water and electricity services and build a home, which requires no planning 

or building approvals, over a very short period of time (usually six months to a year). 

  



 

125 

This transformation of the landscape is having a significant impact on water resources, EI and 

ecosystem services in the area. Large areas of natural vegetation are being cleared for the building 

of housing, self built sanitation systems (including septic tanks) are being installed by plumbers 

and residents without any formal approvals, building is taking place in wetlands, and pollution in 

the absence of adequate solid waste removal is having a significant impact on the smaller streams 

that flow in the to Mzinyathi River. In some cases the septic tank outflows of households are being 

released directly in to smaller streams. 

  

Social Construction of ecosystem services in Mzinyathi and eSkebheni 

 

The value of the living environment in Mzinyathi and eSkebheni 

The majority of households interviewed value the rural character, peace and quiet, free basic water, 

forest and fruit trees, space for food gardens, access to transport, and friendly community in the 

area. Residents also stated that they value living in Mzinyathi as they can bury their loved ones at 

home. There is a strong attachment to place in these two well established neighbourhoods as 58% 

of the households had lived in the area for over ten years, and 27% had lived there for between 5 

and 10 years. Of those interviewed, 11% had lived in Mzinyathi and eSkebheni for under 2 years 

and so would represent the ‘newcomers’ in the area. The data shows that 85% of the households 

interviewed had lived in the area prior to the period of rapid densification and this is reflected in 

the way in which they construct and reflect on the changes to ecosystem services in the area. 

Households obtained their land through the processes described above, where they approached the 

Induna or ‘neighbours’ to access land and then followed the land allocation process of the 

traditional authority. Although legally households have an allocation permit which gives them the 

right to occupy the land, almost all the respondents (98%) stated that they ‘owned’ their land. This 

perception has led to the more recent sub-division and selling off of land through the ‘open secret’, 

where a fee is paid directly to the person who sub-divides their land, which is over and above the 

khonsa fee (Sutherland et al, 2016). Ingonyama Trust land belongs to the state and is administered 

by the traditional councils, and hence should not be bought or sold. However, the ‘open secret’ has 

led to the sub-division of land and the rapid densification of these areas. Socio-ecological relations 

in peri-urban areas with high levels of biodiversity are being re-configured at the scale of the 

everyday lived world of ordinary people as a result of the rapid densification of these areas. The 

following section explores the ways in which these relations are being changed.  

  

The relations between households and ecosystem services 

  

Households identified a wide range of ecosystem services that contribute to their livelihoods and 

well-being. The majority of residents stated that the development of the area was impacting on the 

availability and quality of environmental resources. Residents stated that they could no longer 

access and use some ecosystem services because “they are using too much space for building 
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because people are greedy and they are even selling the very small spaces of land” (Respondent 9, 

12/04/2016). 

  

Valuing water 

Two main rivers were identified in the study, the Mzinyathi River (see Figure 42) and Hambehlala 

River which is a smaller stream. There are many smaller tributaries that flow through the area 

feeding in to these two rivers. 

 
Figure 42 The Mzinyathi River. 

A large number of households use the river for washing and bathing. Children swim and play in 

the rivers but parents have stated that with the increasing pollution in the river, children now get 

skin rashes from the water. In the past, households used to draw drinking water from the river as 

one resident states: “when I grew up we use to fetch water from the river for drinking and cooking 

but it is not happening today” (Respondent 40, 16/03/2016). However, as a result of the pollution 

of the river and the fact that water levels have dropped due to the building of the Inanda Dam and 

the more recent drought, households do not use the river for drinking water. A local resident 

(Respondent 48, 16/05/2016) stated that 

  

“by changing the uMngeni River into a dam was not a good idea because I believe that we 

should not be having such a shortage of water if uMngeni River is still running like it was 
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before. There were times when we were told not to use the dam water even for watering 

our gardens because there was poison found in the dam”. 

  

Another resident blamed the arrival of ‘newcomers’ on the pollution of the river stating that “the 

river water was drinkable and was clean but as the houses increase the river gets dirty” (Respondent 

3, 12/04/2016). Residents are concerned about the impact of the loss of this ecosystem service on 

their health stating that “pollution by people has made the river very dirty and we cannot drink it 

anymore otherwise we get running stomachs, children like to swim and they end up having rashes” 

(Respondent 29, 15/05/2016). Residents who keep cattle and goats also use the river for drinking 

water for their animals and for building dipping tanks to dip their cattle for ticks. This practice was 

criticised by other residents who stated that it polluted the river. 

  

Some residents stated that they no longer need to use the river for water as the municipality now 

provides them with free basic water. The provision of services in the area has therefore changed 

the relationship between people and the river. However, residents were concerned as they said they 

would like to know they could drink the river water as they did in the past, as this provides a good 

‘safety net’ when municipal water is not available. Households in Mzinyathi and eSkebheni are 

very aware of the pressure on water supply with many commenting on the impact of the recent 

drought and urban densification. Residents have stated that the wealthy that are moving in to the 

area are using up all the water with their high consumption and flush toilets, causing water 

shortages in other areas (Municipal Official, Councillor’s office, 17/11/2015). 

  

The rivers in the area and the Inanda Dam, which impacts more directly on eSkebheni residents, 

plays a significant role in the spiritual/cultural services of the area, albeit at times in a negative 

manner. Residents were concerned about the lack of water in the Mzinyathi River and the pollution 

of the river, as this impacted on their cultural and religious practices of spiritual cleansing and 

baptisms in the river. Some residents stated that the sangomas[1] polluted the river with their pins, 

candles, chickens and goats in the spiritual practices they undertake to ward off bad luck. The river 

provides a service to the sangomas and those they are healing, but their activities produce a dis-

service to other residents who are concerned about the pollution of the river. Inanda Dam and the 

rivers in the area invoke stories of the Inkanyamba, the ‘spiritual’ snake that lives in rivers, dams 

and quarries in KwaZulu-Natal, and which causes disasters. As one resident stated “we saw the 

dark cloud moving from the dam. It is caused by the snake who had a baby boy and they cannot 

live together” (Respondent 41, 16/05/2016). Residents reported stories of seeing valuable coins in 

the river, which were put there to shine in the water and attract people to it, only for them to find 

that the coins disappeared and the snake had now drawn them in to the water. There was strong 

concern about the way the Inkanyamba behaved in the dam, particularly towards visitors. 

Residents reported that visitors including children drowned in the dam as they were attracted to it 

due to its beauty and cool water for swimming. However once they were in the water, the 

Inkanyamba drew them in deeper and deeper, causing their bodies to disappear. As one resident 
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stated “the snake killed the people who were not from Mzinyathi” (Respondent 35, 15/05/2016). 

These stories invoke fear and reverence in the communities in this area, and impact significantly 

on their relations with the rivers and the dam. One resident stated that “the dam does not like 

visitors because when they swim they sink and die. I hate that dam because it is killing people and 

they are not found” (Respondent 34, 15/05/2016). 

  

With the rapid densification of the area, ‘newcomers’ are now building their houses in the 

floodplain of the rivers and on wetlands. This is of concern to some residents as they have 

knowledge of how strongly the Mzinyathi River can flow during periods of heavy rain. Residents 

stated that during periods of flood children could not cross the river to get home from school and 

stated that a bridge should be built across the river (see Figure 43). 

 
Figure 43 High water levels in the Mzinyathi River which enables car washing but prevents children from crossing the river to 

go to school at times of heavy rainfall. 
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The majority of residents were concerned about how the change in the area, with its rapid growth, 

‘modernisation’ and arrival of ‘newcomers’ was leading to the pollution of the river. Residents 

identified ‘pampers’ (disposable nappies for babies) as the biggest challenge (see Figure 44). 

Because residents were dumping ‘pampers’ in the river the water was being polluted. Some 

residents complained about the dead dogs that were dumped in the river. Of even greater concern 

in relation to the increasing growth of the area, was the installation of flush toilets in the new 

builds, where residents connected sewerage pipes that discharge directly in to the rivers and small 

streams (see Figure 45). According to a long term resident of the area “some of the people that 

have built houses near the river are using the river as their septic tanks” (Respondent 15, 

12/04/2016). One resident of the area stated that “the community must work together to keep the 

river water clean” (Respondent 3, 12/03/2016). 

 
Figure 44 The use of ‘pampers’ (disposable nappies) has increased in this area and is now a major problem in the pollution of the 

land and rivers. 
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Figure 45 A sewer pipe form a self-installed flush toilet discharging directly in to a small stream in Mzinyathi. 

There are others that attribute the change in the environment to the invasion of alien plants. A 

resident stated that “we have planted trees that are not needed near the river like gumtrees” 

(Respondent 15, 15/04/2016) while another indicated that the community has tried to address the 

invasive problem: “we have asked the government to come and clean and remove alien plants” 

(Respondent 38, 16/03/2016) but they have not done this. However, even with the changes to the 

quantity and quality of water in the rivers here, they still provide valuable services. Baba Shange, 

a long term resident who lives close to the forest, has a beautiful garden (with food) throughout 

the year because he does not rely only on municipal water but uses the Hambehlala stream which 

runs from the forest, perfectly clean, to water his garden. 
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Wetlands 

Wetlands provide valuable services in the Mzinyathi and eSkebheni area as they slow down the 

flow of water across the surface of the land after heavy rain. A resident of the area stated that the 

wetlands fill up after heavy rain and they hold the water which flows very quickly over the surface 

because of the steep slopes, the removal of vegetation and the building of houses on the slopes 

(Local resident 2, 13/06/2016). This resident, as well as many others, have had to create drainage 

channels around their homes due to the increasing flow of water across the surface and the impact 

this has on the flooding of their homes and their neighbour’s homes (Local resident 2, 13/06/2016; 

Local resident 3, 17/11/2015). However, with pressure on land in the area increasing, so residents 

are beginning to build houses in the floodplains and wetlands of the area. 

  

The wetlands also provide ikhwane, which is a reed which is used to make mats for household use 

and for sale to tourists. The Umkhumbane River, which flowed through eSkebheni near the Inanda 

Dam has dried up and is now full of ikhwane in the few places where water pools still exist in the 

floodplain. The women from this area use these long reeds to make mats, which they use in their 

households and sell to visitors and tourists at the Inanda Dam. One resident indicated that the 

wetlands were also used for medicinal purposes (Respondent 17, 14/04/2016). Wild herbs are also 

found in the wetlands that the residents of the area collect and sell (Respondent 38, 16/05/2016). 

The wetlands are also important for the building of traditional houses as they contain isidaka or 

rich mud which can be used in plastering. Madumbis are also grown in the wetlands and are a 

valuable source of food. 

  

Forest, trees and grasslands 

Residents valued the biodiversity of forests, fruit trees and grasslands in the area. The forests 

provide provisioning services such as fuel wood, sticks for building their houses and fencing their 

yards, sticks for making brooms, they provide the habitat for animals that are hunted, and the 

forests and other trees in the area provide much needed shade and fruits for eating as well as 

medicinal plants. Shade and the cooling affect provided by trees is a regulating service for both 

people and the environment in the area. The forest is also home to the many special birds, such as 

the isikhonyane and insingizi, which have cultural and spiritual value. Hunting, which is now 

limited due to the destruction of the forests, is also perceived to be a cultural service by residents 

as it is a cultural practice, especially in building the relationship between men and boys 

(Respondent 43, 16/05/2016). Community members also like to walk through the ‘beautiful 

forests’. The forest therefore provides spiritual services. Mpepho (incense) for communicating 

with ancestors is obtained from the forests. Community members collect sticks to make izikhali, a 

staff used by the Shembe and Zionist religions (see Figure 46). The Shembe Church is very active 

in this area as the Inanda Mountain is their holy mountain. However access to these environmental 

resources is changing as one resident stated: “I grew up going to the forest to get wood but today 
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we no longer go to the forest. There are plants like Maphuthuma plants that we do not always see, 

this helps people with stomach ache” (Respondent 30, 15/05/2016). 

 

 
Figure 46 Sticks collected from the forest for use in the Shembe church and for making brooms. 

The grasslands contain provisioning services as they are used for grazing for cattle and goats. 

However, residents stated that they could no longer keep animals as there was no land for grazing. 

One resident stated that “we need to contact the Induna to tell the Inkosi that they must leave the 
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space for our cattle” (Respondent 3, 12/04/2016). Women also used to use the long grass for 

thatching of their roofs, but this practice has declined due to the reduction in grasslands in the area. 

This impacts on the spiritual services of the grasslands as community members “thatch the houses 

for their ancestors” (Local resident 2, 13/06/2016). However, this practice is now changing as the 

area modernizes where the smaller ‘ancestor’s rondawels’ are now tiled, ‘modern’ buildings. 

  

The majority of residents stated that the forest and grassland resources were rapidly disappearing 

as a result of the ‘bushing’ that was taking place in the area. ‘Bushing’ is the practice of removing 

vegetation to build new houses, as can be seen in Figure 47 below. 

 

  
Figure 47 ‘Bushing’ of the forest area in Mzinyathi to make space for a new household. 

Residents stated that the biggest risk to nature was “the cutting down of the forest which will 

destroy many human benefits for the community” (Respondent 1, 12/04/2016). This resident felt 

that “the people should approach the Inkosi to make the forests a protected area, limiting the house 

building” (Respondent 1, 12/04/2016). Another resident stated that “the councilor should call a 

meeting and educate the people about the importance of nature” (Respondent 14, 12/04/2016).  

This data reveals that residents of the area believe that it is both the traditional authority and local 

authority’s responsibility to manage and limit the development of the area. The loss of an important 
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provisioning and supporting service, that of bees, was noted by a resident of eSkebheni and was 

attributed to the loss of forests in the area (Respondent 42, 16/04/2016). 

  

Residents do have food gardens in their yards. However some households have stopped gardening 

as they state that they cannot fence their gardens and so the cattle and goats eat their vegetables. 

Residents were also concerned that there was no longer enough land available for food gardens 

stating that “we do not have space to plant because of the land crisis” (Respondent 15, 12/04/2016). 

The drought is also affecting food gardens as “we have been growing food in the soil but now we 

have nothing because of the sun burning our food and we ended up doing nothing” (Respondent 

31, 16/03/2016). 

  

Sand winning 

  

Sand winning presents an interesting example of an environmental service, which through its’ over 

use and lack of management, has turned in to a dis-service. The building boom in Mzinyathi has 

created a huge demand for sand for building and plastering. Small sand winning businesses have 

emerged all over the area as Plate 9 shows. This has created much needed economic activity and 

employment in the area. However some of these businesses are illegal, as many of them do not 

have the environmental approval and permits required to undertake sand winning. 

Residents living in the area are also very concerned as they fear the impacts of sand mining. People 

come from outside and dig holes, which fill up with water. Children love to play and swim in the 

water but this is dangerous as they can drown. The water is also dirty and creates skin rashes (Local 

resident 2, 13/06/2016). Sand winning in the river bed also impacts on the flow regime of the river 

and will impact on flooding in the future, as climate change will result in more storm events and 

heavier rain in Durban (see Figures 48, 49, and 50). 
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Figure 48 A sand winning business in Mzinyathi. 

 
Figure 49 The impact of sand winning on the Mzinyathi river bed. 
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50 Deep dangerous holes that are left behind by informal sand winning. 

The issue of sand winning is also a common problem in other African cities where communal land 

tenure and rapid urbanisation, combine with the availability of sand, the rapid self-building of 

houses and poverty to drive a negative cycle of environmental risk. In Accra, Ghana, sand winning 

and stone quarrying is a major source of employment but it has serious environmental 

consequences (Kasanga and Kotey, 2001). 

  

In eThekwini Municipality formal consent for mining or sand winning must be obtained from the 

Ingonyama Trust Board. However, this is not the only process as mining licenses must also be 

obtained from the Department of Mineral Resources through the Mineral and Petroleum Resources 

Development Act 28 of 2002. There has been significant conflict between municipal officials and 

sand winning business operators over rights to sand winning and the issuing of permits, as sand 

winning does occur illegally in many areas of the municipality. 

  

Summary 

It is evident from the research that there are a wide range of ecosystem services that people living 

in peri-urban areas of eThekwini Municipality have depended on in the past. However, due to rapid 

development residents are concerned that these environmental assets are disappearing and this is 

impacting on their way of life. Many residents feel powerless to stop the environmental 
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destruction. However as stated in this paper some residents believe that the leadership of the area, 

both the Inkosi and the Councillor, should control the allocation of land and stop the ‘bushing’ that 

is taking place. Limiting the amount of land allocations and new houses in the area was considered 

to be important, but this was difficult to achieve due to the high demand for land and the value it 

has to those occupying it, in terms of sub-divisions and sales. 

 

This section has presented the response of ordinary citizens living in Mzinyathi and eSkebheni to 

the environmental change in their area. It has identified the multiple ecosystem services that are 

provided in the area and has revealed the value of these services to residents. The final section 

reflects on the politics of these changing socio-ecological relations by reflecting on the positions 

adopted by various actors in this space. 

  

Conclusion 

The social construction of ecosystem services by residents in a peri-urban area of Durban that is 

undergoing rapid change has revealed the concern residents of the area have for nature and the 

value of environmental assets, and their understanding of what is being lost in the transformation 

and ‘modernisation’ of their neighbourhood. The spirituality of people in this area provides them 

with explanations of what is happening as one resident says: 

  

“There are many religions in Mzinyathi but those who believe in God only are saying that 

we are being punished by God. That is why we have forgotten the nature. Those who 

believe in the Almighty and ancestors, they are saying we are being punished by our 

ancestors because we no longer have the sound and good rivers that we go and pray to 

Unomkhubulwane (the rain Guardian). Long time ago they use to visit the uMngeni River 

to pray if there is no rain during summer time” (Local Resident 1, 07/03/2016). 

  

The loss is not only spiritual but material too. Residents are nostalgic about what they have lost, 

as one resident states: “I looked at the time I grew up, everything was easy, enough rain, enough 

food and we did not go to the town for anything” (Respondent 23, 14/04/2016). 

  

Others believe that education and awareness raising about the value of nature is essential to the 

community’s well-being. Action research can play a role in shifting people’s attitudes, as one 

resident stated: “if we can have someone teach us and remind us about the nature. Thank you very 

much for asking these questions and reminding us” (Respondent 28, 15/04/2016).  For most 

households, their changing relations with environmental resources in the area are being driven by 

the rapid and unplanned densification in the area, over which they feel they have very little control. 

As one respondent argued, “the problem of this area is that there is no rule about allocating the 

site, it will increase crowding. People are greedy and they are selling off their sites where before 

they would have made a garden” (Respondent 41, 16/04/2016). However, areas like Mzinyathi 

and eSkebheni cannot be locked in to their past, and to the under-development that is characteristic 
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of it. Jackson and Palmer (2015, p 125) caution that “the relations of indigenous people to resource 

management are caring and deeply affective, but they are also dynamic, practical, creative and 

opportunistic”. While residents are concerned about the impact of rapid densification on 

environmental resources in their area, they are also actors in the land allocation process. As more 

people move in to the area so the pressure on land and environmental resources will increase, as 

will the tension between long term residents and ‘newcomers’. Class divisions are already 

appearing in neighbourhoods in Mzinyathi and eSkebheni and this will further add to the 

complexity of the construction and use of ecosystem services in the area, as the poor tend to rely 

more heavily on these services than the wealthy. 

  

This study has attempted to move away from external views of nature and ecosystem services, 

where the environment is merely conceived of as providing resources for human consumption. It 

has rather focused on changing socio-ecological relations in a dynamic urban context, thereby 

producing a more relational and nuanced understanding of ecosystem services ‘within’ human 

worlds. Services are “co-produced and are influenced or altered by diverse socio-ecological 

practices and processes as human societies define, delimit and physically reconstitute nature 

(Castree, 2001) under manifold governance and management institutions – laws, beliefs, norms, 

rules” (Jackson and Palmer, 2015, p 136). The shifting relations between people and nature which 

are being produced largely through the changing urban context within the rural periphery of 

eThekwini Municipality, with its dual system of governance and lack of planning and 

environmental controls, is significantly altering the landscape of ecosystem services in this area. 

Context therefore matters, as Norgaard (2010) suggests. 

  

Ecosystem services are constructed differently in different places due to their historical use and 

their contextuality. The use and protection of ecosystem services needs to be understood within a 

broad socio-political and historical context if the sustainability of these services is to be ensured. 

Within this context there are multiple actors who establish and contest relations, thereby producing 

politics and shaping socio-ecological practices in the area. While the role and position of different 

actors in this space is not the focus here, it is essential to reflect on how the relations between 

different actors shape the social construction of ecosystem services that have been presented here 

(see Figures 51 and 52). The traditional authority leadership is responding to the demand by the 

middle and upper class for affordable land in the city, in areas with desirable ‘traditional lifestyles’. 

This process of ‘city building from below’ is being facilitated and managed by izinduna. While 

environmental and land management concerns have been raised with traditional leadership 

(predominantly the Amakhosi) through the production of environmental guidelines and training by 

COGTA, DEDTEA, Water Affairs and Land Affairs, very little of this has been implemented on 

the ground. In Mzinyathi an Induna has been given the responsibility of developing environmental 

guidelines for the area by the Inkosi, however he reported that he had been busy and hence had not 

completed this task as yet (Induna, Qadi Traditional Council, 23/04/2015). 
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The relationship between the traditional authority (Qadi Traditional Council) and the Councillor 

(Ward 3) is good in this area, which is not the case in all areas under a dual governance system. 

The current focus of the Councillor around environmental issues has been largely related to the 

provision of services and the water crisis, due to too much demand being placed on the water 

system as a result of the rapid densification and the drought. Further research around the role of 

the Councillor in managing ecosystem needs to be undertaken. In particular the role of the 

Councillor in communicating the concerns of residents about the rapid densification and 

environmental degradation in the area back to the municipality needs to be investigated. 

  

Municipal officials particularly in the eThekwini Water and Sanitation Unit (EWS) and the EPCPD 

have argued that the only way they can currently manage services (both infrastructural and 

environmental) in the traditional authority areas is through the application of legislation, by-laws 

and policies that shape planning and development across the municipality, such as NEMA, 

D’MOSS and land use schemes. NEMA (Act 62 of 2008) states that activities in areas of high 

biodiversity are subject to environmental authorisation before land transformation can take place. 

Given the lack of implementation of NEMA in dual governance areas due to the ‘informal’ land 

development process, the destruction of forests, grasslands, sand dunes and illegal sand mining are 

becoming some of the major threats biodiversity in rural areas (eThekwini Municipality, 2013). 

According to EPCPD (eThekwini Municipality, 2013, p 6) “environmental legislation does not 

take away the Ingonyama Trust Board’s mandate over the Trust land or the authority of the 

Traditional Council to manage the affairs of the Trust land, but regulates the use of the environment 

and natural resources on that land for the benefit of the people”. All developments or land 

transformation within D’MOSS (which is now a layer in the city’s land use schemes) are subject 

to approval by EPCPD (eThekwini Municipality, 2013). However, the traditional allocation of 

land for residential use, in the absence of land use schemes, is currently able to bypass DMOSS 

approval. Given that D’MOSS is a layer in the city’s land use schemes it therefore offers the most 

opportunity for ensuring compliance. However, land use schemes are yet to be developed in the 

traditional authority areas, which is highly contested and complex due to the lack of cadastre, the 

perception of the Amakhosi that land use schemes will diminish their power and rights, and the 

rates issue. The recent inclusion of ITB land and the integration of planning in areas of dual 

governance in Durban’s 100 Resilient Cities Strategy creates an opportunity for new conversations 

to open up around the management and protection of ecosystem services in areas like Mzinyathi 

and eSkebheni. Given the participatory focus of Durban’s 100RC programme, it is hoped that 

multiple actors will be able to come together to construct knowledge about the value of ecosystem 

services to resilience and sustainability in traditional authority areas. This is considered to be 

critical to Durban’s future as these areas currently have high biodiversity which is at risk due to 

rapid development (eThekwini Municipality, 2013). 

  

The Working for Ecosystems Programme, which is a PES system that has been developed in 

eThekwini Municipality by EPCPD aims to enhance and restore biodiversity through the removal 
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of alien plants. This programme is also linked to the Working for Water Programme established 

by national government to remove alien plants to enhance water security. The potential to expand 

the PES system to include a broader range of risks and ecosystem in traditional authority areas, as 

part of a poverty alleviation and biodiversity protection programme, needs to be explored in the 

future. The research presented provides insight in to the current use and value of ecosystem 

services to ordinary people in this area. This ‘local value’ as well as the value these services 

provide to the broader municipality could be used to collectively develop innovative and 

participatory approaches for the protection of EI and its associated ecosystem services in 

traditional authority areas. However, this paper argues that both an historical and political reading 

of this ‘story’ must be undertaken if just sustainability is to be achieved. 

  

Actors in the Mzinyathi Catchment 

  

 
Figure 51 Critical Actors for land management and their relations in areas of dual governance (Source: Sim and Sutherland, 

2018). 
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Figure 52 Actor network for ecosystem services and water security in Mzinyathi. 

Discourses in the Mzinyathi Catchment  

  

This set of discourses has emerged from research conducted in Mzinyathi on urban densification 

and change in relation to EI and ecosystem services in the area. Water formed a focus of the 

research but it was not the point of departure, rather it was seen as one of the ecosystem services 

that was valued, used and degraded as a result of past and present land use in the area.   

  

City-wide discourses 

  

·       Rapid urbanisation has contributed to degradation of city’s environmental resources 

·       Climate change is placing pressure on the environment and on the city’s environmental 

assets 

·       Storm run-off levels are increasing due to increasing storm events associated with climate 

change and the inability of city infrastructure to cope with this run-off is producing risk 

·       eThekwini Municipality has institutional capacity and is a leader in conservation planning, 

innovative water and sanitation systems and climate adaptation 

·       Dual governance system in eThekwini Municipality offers both opportunities and 

challenges 

·       Fragmented and sprawling pattern of growth contributes to degradation of eThekwini 

Municipality’s environmental assets 
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·       Rapid urbanisation of peri-urban areas is impacting on natural and conservation areas 

·       Lack of planning and compliance with municipal environmental and conservation 

objectives de-stabilises land and vegetation and catchment areas and impacts on water security 

and quality 

·       Poor sanitation infrastructure impacts on water quality, particularly in peri-urban areas and 

informal settlements where effluent is directly or indirectly discharged into the municipality’s 

rivers 

·       eThekwini Municipality has high biodiversity being located in the middle of a global 

biodiversity hotspot 

·       Vegetated ecosystems of eThekwini Municipality are highly fragmented 

·       eThekwini Municipality river systems are highly polluted and continue to degrade due to 

effluent spills and illegal discharge, waste water treatment failure events especially during high 

rainfall events, solid waste dumping, realignment and canalisation of water channels, flow 

reductions (dams), sedimentation from land conversion and loss of vegetation, sand mining 

·       Rivers get worse as the flow through the municipality to the coast 

·       Signficant increase in competition for water in the municipality 

·       Treatment costs of water due to high levels of pollution are increasing 

·       Inadequately treated sewerage and failure of sewerage infrastructure is having a major 

impact on eThekwini Municipality’s river systems 

·       Waterwater treatment plants are reaching capacity 

·       Climate change storm events which are increasing will cause increasing overflow from 

sewerage systems 

·       Area of hard surfaces continue to increase which will lead to greater impact of surface water 

flow on rivers 

·       Velocity and water flow through the city cannot not be adequately reduced due to the 

absence of a city wide drainage system 

·       eThekwini’s wetlands are degraded or lost (24% have been lost) 

·       Critical to enforce environmental legislation but lack of capacity and resources to do so is 

a problem (only 12% of DMOSS is protected) 

·       Challenge of eThekwini Municipality policy and legislation and planning being 

implemented in traditional authority areas 

·       Silo affect and lack of integrated planning in eThekwini Municipality and with higher levels 

of government is a problem 

·       Different governmentalities between municipal administration and traditional authority 



 

143 

·       Area of transformed land in eThekwini Municupality had increased from 49% to 52% by 

2011 

·       Litter and illegal dumping is a major issue of concern in eThekwini Municipality 

·       Significant infrastructure and service backlogs impact on water security and quality 

·       Housing and service backlogs are contributing to environmental degradation 

·       Illegal connections are having an impact on water supply 

·       Provision of incremental services is a cost-effective approach 

·       Aging infrastructure is a challenge in eThekwini Municipality 

·       There is a decreasing availability of water due to reduced water levels, ageing infrastructure, 

rainfall patterns which impacts on water supply 

·       eThekwini Municipality contains 98 km coastline, 18 major river catchments, 16 estuaries 

and 4000 km of river and 75 000 hectares of land under DMOSS (designed to protect city’s 

ecological infrastructure) and hence has valuable biodiversity and ecosystem services 

·       DMOSS value in 2003 in terms of ecosystem services was R3.1 billion. DMOSS area needs 

to be increased from current levels and this needs to be based on good scientific evidence 

·       Well established in eThekwini Municipality that ecological infrastructure is an important 

buffer against risk and that it builds resilience 

·       Ecosystem based adaptation has been adopted in Durban 

·       Habitat destruction, alien vegetation and pollution are the greatest threats 

·       Sand mining is a critical issue to be addressed in the municipality 

·       Loss of sediment in rivers, even with land degradation will impact on the sand availability 

in the coastal zone and will lead to coastal erosion 

·       eThekwini Municipality relies on good water quality from its neighbouring municipalities 

and their catchments and so needs to sustain good relationships with these municipalities 

·       eThekwini Municipality must urgently invest in the protection and maintenance of 

ecological infrastructure to enhance societal adaptation and ensure ecosystem resilience 

·       Ecological infrastructure is one of the most cost-effective and sustainable ways of dealing 

with global environmental change and is aligned with the SGS and National Sustainable 

Development Strategy. Role of ecological infrastructure in building resilience needs to be 

explored 

·       Fines need to be high enough to reduce environmental degradation 

·       Ensuring environmental compliance is critical 

·       Most ecosystems have approached or reached their thresholds in terms of minimum size 
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·       Planning and development still does not recognise environmental thresholds 

·       Natural capital or environmental assets underpin all development and future sustainability 

of eThekwini Municipality 

·       Climate change is likely to increase the erosional capability of rivers 

·       Climate change will lead to the change in distribution of plants and animals and will 

therefore impact on ecosystem services in particular localities  

·       The lack of implementation of NEMA in dual governance areas due to the ‘informal’ land 

development process, the destruction of forests, grasslands, sand dunes and illegal sand mining 

are becoming some of the major threats biodiversity in rural areas 

·       Environmental legislation does not take away the Ingonyama Trust Board’s mandate over 

the Trust land or the authority of the Traditional Council to manage the affairs of the Trust 

land, but regulates the use of the environment and natural resources on that land for the benefit 

of the people 

 

Amakosi/izinduna 

 ·       We are custodians of the land and the people 

·       (t)he Inkosi is born an inkosi. He is not equal to everyone else. We are all his subjects. … 

He commands respect from his subjects 

·    You have to be an induna for the people before you become an induna for the inkosi 

·    We build social harmony and address social conflict 

·    They may be warned that the location could be problematic, such as flooding, but if they 

insist they want to be there, we allow it. Previously, it was not like this – people were not 

allowed to build near the river nor were they allowed to cut down indigenous trees like the 

umdoni.  People were not supposed to plough or build next to the river. But now that the river 

is dry, people don’t worry.  I am not sure why these requirements are no longer upheld - maybe 

the laws were relaxed? 

·    We are running out of land so we recommend people to Mphepheteni 

·    People want land and so they say they will take their chances building in the wetland 

·    Fast track rural development in traditional government areas 

  

Citizens of Mzinyathi 

·       The rural character, peace and quiet, free basic water, forest and fruit trees, space for food 

gardens, access to transport, and friendly community in the area attracts us to this place 

·       Development of the area is impacting on the availability and quality of environmental 

resources 
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·       When I grew up we use to fetch water from the river for drinking and cooking but it is not 

happening today 

·       By changing the uMngeni River into a dam was not a good idea because I believe that we 

should not be having such a shortage of water if uMngeni River is still running like it was 

before 

·       The river water was drinkable and was clean but as the houses increase the river gets dirty 

·       The municipality provides water so we no longer need the rivers 

·       River water provides a good safety net 

·       The water runs through our area under our houses to our neighbours 

·       The sewerage is piped to the river 

·       The wealthy that are moving in are using up all the water 

·       The river provides a service to the sangomas and those they are healing, but their activities 

produce a dis-service to other residents who are concerned about the pollution of the river 

·       Ee saw the dark cloud moving from the dam. It is caused by the snake who had a baby boy 

and they cannot live together, the inkanyamba is moving 

·       Pampers are the biggest challenge 

·       We have asked the government to come and clear the alien trees 

·       Wetlands fill up after heavy rain and they hold the water which flows very quickly over 

the surface because of the steep slopes, the removal of vegetation and the building of 

houses on the slopes 

·       We use the wetlands for many things, reeds, building, food 

·       The forest and grassland resources were rapidly disappearing as a result of the ‘bushing’ 

that was taking place in the area 

·       The cutting down of the forest which will destroy many human benefits for the 

community 

·       The people should approach the Inkosi to make the forests a protected area, limiting the 

house building 

·       The councillor should call a meeting and educate the people about the importance of 

nature 

·       The sand winning is dangerous for all of us as the holes fill up with water 

·       If we can have someone teach us and remind us about the nature 

·       I looked at the time I grew up, everything was easy, enough rain, enough food and we 

did not go to the town for anything 

·       The problem of this area is that there is no rule about allocating the site, it will increase 

crowding. People are greedy and they are selling off their sites where before they would 

have made a garden 
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University researchers 

·       Socio-ecological relations in peri-urban areas with high levels of biodiversity are being re-

configured at the scale of the everyday lived world of ordinary people as a result of the rapid 

densification of these areas 

·       Ecosystem services are constructed differently in different places due to their historical use 

and the context within which they are embedded 

·       Use and protection of ecosystem services needs to be understood within a broad socio-

political and historical context if the sustainability of these services is to be ensured 

·       Traditional authority leadership is responding to the demand by the middle and upper class 

for affordable land in the city, in areas with desirable ‘traditional lifestyles’ 

·       Process of ‘city building from below’ is being facilitated and managed by the traditional 

authority 

·       Traditional system is a formal system of planning and land management but it is not the 

Westminster system 

·       Rapid urbanization is impacting on EI and ecosystem services in traditional authority areas 

and this is producing risk, particularly in the face of climate change 

·       Water resources are being significantly impacted by the lack of adequate service provision 

and the absence of an ethics of care in traditional authority areas as rivers are being used as 

waste management systems 

 

Materialities in the Mzinyathi Catchment  

Topography Rolling topography of Valley of a Thousand Hills, steep 

topography with incised valleys makes service provision 

challenging, steep slopes which increase surface runoff in 

absence of vegetation. Steep topography 

Geology Natal Group Sandstone and granite and gneiss 

(Natal metamorphic Province) 

Intensely folded with emergence of domes 

Incised streams with wetlands and floodplains 
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Water 

Availability 

Shortage of water, Mzinyathi River has lower flow since 

building of Inanda Dam 

Community still makes use of water from rivers for 

washing, swimming and spiritual purposes, incised rivers in 

steep granite and gneiss landscape 

Located close to Inanda Dam which is accessed by local 

communities 

Water quality Needs to be monitored and determined 

Land area Case study site of broader Mzinyathi area 

Climate Summer rainfall, wet summer and dry winters 

Average 800 mm per year 

Geopolitics Impact of apartheid and homeland policy 

Ingonyama Trust Land governed by iQadi Traditional 

Authority 

Dual governance 

Motlanthe Report (2017) raised the issue of the place of the 

Traditional Authority and Ingonyama Trust Land in a 

democratic South Africa which generated considerable 

tension and debate. The land issue in South Africa and the 

position of traditional land is still under national debate. 

  

Issues and Risks in the Mzinyathi Catchment  

 Biodiversity plays a critical role in improving the quality of life and resilience of communities in 

the peri-urban areas of eThekwini Municipality, particularly the poor. However, the rapid 

densification that is taking place in the ‘rural periphery’ of the city, is impacting significantly on 

the integrity of ecosystems that provide valuable EI and ecosystem services and on the relations 

between humans and biodiversity in these areas. This is turn is having a significant impact on water 

security. 
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Rapid densification of the area with the institutional void created by the dual governance system 

is a major challenge. The development of a hybrid system for planning and governance in the area 

is essential (Sim et al., 2018). 

  

Risk is being produced as a result of the destruction of the environment and the building of housing 

without formal planning permission and adherence to building regulations. The impact of this risk 

was evident in the destruction caused to households and infrastructure in the peri-urban areas of 

Durban, as a result of the heavy rainfall and floods on 22 April 2019. Landslides and the collapse 

of houses and infrastructure was the outcome of inadequate building and planning control. 

  

  

  

  

  

 

 
[1] Sangomas are traditional healers in South Africa who perform a wide range of political and 

social roles. They participate in healing practices and are also responsible for keeping the stories 

and history of their cultural practices.  

 

7.  System Dynamics Modelling of the uMngeni Catchment 

 

7.1 Introduction and theoretical framing  

 

Participatory system dynamics modelling, which has emerged from socio-ecological systems 

theory, has been employed in this research, as outlined in this report, as it supports an integrative 

approach, which analyses and illuminates the interdependencies in a system and the dynamic 

effects of these connections (Williams et al., 2019; Collste et al, 2017). System dynamics 

modelling (SDM), more broadly, is a methodology to develop understanding of the elements of a 

system and the patterns of behavior and interconnections between them (Collste, et al., 2017). 

System dynamics models can be used to “describe, model, simulate and analyze dynamically 

complex issues and/or systems in terms of the processes, information, organizational boundaries 

and strategies” (Pruyt, 2013, p 1). System dynamics models map out the critical nodes and 

underlying structures of the system (Williams et al., 2019) and different methods can be adopted 

to develop them. SDM is therefore a methodology or an approach. As such, it can be applied in a 

variety of ways depending on the theoretical framework and the aim of the model. 

  

Historically, engineering applications of the methodology created simulation models entailing 

stock and flow diagrams with a more problem/solution aim (Sterman, 2002, Niazi et al., 2014, 

Forrester, 1961). More recent efforts have employed system dynamics for the evaluation of 
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networks to identify connections and potential leverage points (Hjorth and Bagheri, 2006). 

Interestingly enough, finding leverage points, as noted by Hjorth (2006), can be achieved 

intuitively, however, once found, such points are often pushed in the wrong direction. System 

dynamic causal loop diagrams can help to understand the relationships between system 

components and associated directional influences, which therefore help to inform users of leverage 

points (Hjorth et al., 2002). In this report, participatory SDM and the development of water-

society-space trialectic have been employed to create a  platform from which to identify leverage 

points, or points of entry, for investment in EI in the final report of the WRC 2354 project.  

  

Winz and Brierley (2008) argue that a shift is taking place away from “command  and control” 

measures of water management towards including nature as part of the solution. Higgs (2003) and 

Winz and Brierley (2008), state that technological advancements alone cannot solve the water 

crisis. While simulation models offer a way for system dynamics to be modeled and tested in a 

less expensive manner prior to real world applications (Winz and Brierley, 2008), such models can 

be over simplifications of a system that do not capture underlying societal, environmental or 

systemic issues. Qualitative methods have therefore been introduced in to system dynamics 

modelling. Since the early 1990s, SDM now consists of both qualitative/conceptual and 

quantitative/mathematical methods (Winz and Brierley, 2008, Dolado, 1992). The process of SDM 

consists of problem definition, system conceptualisation, model formulation, model 

evaluation/testing, policy analysis and implementation (Richardson and Pugh III, 1981, Roberts et 

al., 1983, Sterman, 2000 cited in Winz and Brierley, 2008) with each step of the process occurring 

in an iterative manner. 

 

The SDM tool developed by Winz and Brierley (2008) incorporates user input and is therefore a 

participatory tool. Three classes of tests for the model have been established: structure tests, 

behaviour tests, and policy implication tests. Structure tests evaluate how well the model structure 

resembles reality. Behavioural tests focus on the model output and how well it resembles reality. 

Lastly, policy implication tests measure how well the observed system response to policy changes 

matches model predictions (Winz and Brierley, 2008). In Deliverable 14, a structure test has been 

implemented by asking key stakeholders in the catchment to respond to and ground truth the 

system dynamics model that was generated by a team of researchers from the WRC 2354 project 

team. Traditional methods for the utilization of SDM incorporates a level of robust verification 

and requires intensive data input. However, such methods are rendered insufficient in data poor 

environments such as experienced in parts of the developing world. 

 

Traditional, engineering-based models provide insight for engineering based solutions and 

operational outcomes for water supply, but they often have little regard for social, cultural and 

environmental values/implications (Glenick. 2000; Winz and Brierley, 2008). Hjorth and Bagheri 

(2006) emphasize that the incorporation of social dimensions, sustainability, or biodiversity 

management is a necessary shift for modeling. SDM is not intended to provide exact solutions due 
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to complex open systems and therefore is not designed for operational processes, furthermore, 

value judgements associated with policy create open-ended interpretation and ambiguity (Winz 

and Brierley, 2008) that challenge classical modelling approaches. 

 

SDMs have been utilized in water resources management for over 40 years in four general areas: 

regional analysis and river basin planning; urban water; flooding; irrigation and pure process 

models. The Stanford Watershed Model, while a hydrological response process model, was a 

system dynamics model and the first to incorporate physical as well as socio-economic factors. 

The Susquehanna River Basin Model (Hamilton, 1969) aimed to understand the interdependencies 

between water resources and management alongside social and economic factors (demographics, 

employment, and industry). The addition of such “soft” variables has increased the spatial scale 

from regional (Camara et al., 1986; Cartwright and Connor, 2003; Cohen and Neale, 2006; Connor 

et al., 2004; Den Exter, 2004; Den Exter and Specht, 2003; Guo et al., 2001; Leal Neto et al., 2006; 

Passell et al., 2003; Sehlke and Jacobson, 2005; Xu, 2001; Xu et al., 2002) to national (Simonovic 

and Fahmy, 1999; Simonovic and Rajasekaram, 2004) to global (Simonovic, 2002a,b) as 

summarized by Winz and Brierley (2008). Simonovic and Rajesekaram (2004) noted a trend to 

reduce the spatial scales in more recent times to the basin or watershed scale in order to identify 

regional and local solutions. Regional applications generally have a strong economic focus, while 

at the river basin level watershed management tends to focus on water resources management and 

population growth (Costanza and Ruth, 1998; Ford, 1996; Gastelum Perez, 2006; Huerta, 2004; 

Leal Neto et al., 2006; Peterson et al., 2004; Sander et al., 2000; Tidwell et al., 2004; Van den Belt, 

2004). SDM has also been used for urban water demand such as in the case of Sundays River 

Valley Municipality (SRVM) in South Africa (Holmes et al., 2015) Urban water resource 

management demands shorter timescales than regional analysis (50-100yrs). Shorter timescales 

increase complexity (Bagheri, 2006; Bagheri and Hjorth, 2007; Grigg, 1997; Passell, 2004; Stave, 

2002; Wallace et al., 1988) as concerns are more immediate and more contentious. For this exercise 

in SDM, time-scale was not factored in as being critical, as the purpose was aimed towards 

identifying the current conditions under which the system was operating. For SDMs, in particular, 

boundary, breadth and complexity are of concern and modellers are advised to only include 

variables that contribute directly to the problem behaviour as experienced in reality (Williams et 

al., 2019; Winz and Brierley, 2008). 

 

SDMs account for various conditions as summarized by Winz and Brierley (2008) such as flooding 

(Williams et al., 2019; Ahmad and Simonovic, 2000, 2001, 2004, 2006; Li and Simonovich, 2002) 

and agricultural irrigation (Diaz-Ibarra, 2004; Fernandez and Selma, 2004; Saysel, 2004; Saysel 

et al., 2002), and while such components were identified in the uMngeni system, robust modelling 

techniques typically applied were not employed for the purpose of identifying levers of change for 

EI. SDM is historically utilised as a more comprehensive and aggregated modelling approach and 

tends to be more long-term. It has not gained popularity due to its inability to address the 
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operational concerns of water managers (Winz and Brierly, 2008; Gregg and Bryson, 1975; 

Hamilton, 1969). 

 

“Interestingly, underlying concepts of the systems approach became entrenched in 

the systems approach to water resources management (Biswas, 1976; Grigg, 1977). 

Grigg defines this systems approach as “a systematic method to conceptualize the 

water resources ’system’ and use the tools of systems analysis (databases, models, 

GIS) to identify and evaluate management strategies” (Grigg, 1997). These 

applications supported the emergence of Integrated Water Resources Management 

in the late 1980’s (Bowden and Glennie, 1986; Da Cunha, 1989; Rogers, 1993). 

Integrated water resources management not only acknowledges the integrative 

nature of water resource problems but also the need to incorporate multiple 

objectives and involve multiple stakeholders in decision making” (Winz and 

Brierley, 2008, p 11-13). 

Winz and Brierley (2008) argue that reviewed literature demonstrates the need for a clearly 

outlined problem definition for any modelling exercise. As SDM broadens the breadth and depth 

for any modelling exercise, it requires more attention to be paid to such details from the outset. 

SDM provides the unique opportunity to model and test long-term effects of management 

decisions and strategies in uncertain and complex systems while facilitating stakeholder 

involvement and supporting consensus building. A focus on these strengths should persist 

throughout any project to avoid the modeller or end-user becoming bogged down in details of 

model structure or statistical validity. This requires that the selected level of aggregation 

corresponds well with the problem of interest and the data available. For example, Stave (2003, 

cited in Winz and Brierly, 2008) illustrates that a model does not have to be complex in order to 

be useful and achieve desired outcomes. SDM offers an avenue for increased participation and 

therefore increased transparency, as was evident in the process adopted in this research and report. 

However it can also generate conflict and misunderstandings in transdisciplinary teams. 

 

SDM allows for an investigation of non-linear causal relationships, which is critical when 

considering complex systems (Williams et al., 2019). System structures include policies, practices, 

physical, social, economic and political aspects which influence decisions and shape system 

behaviour. In this case, participatory SDM was adopted so as to maximize stakeholder engagement 

during the modelling process. This can facilitate social learning and help to bridge the science-

policy-practice gap (Williams et al., 2019). While these types of models cannot be quantified and 

simulated given their conceptual and diagrammatic nature, they are “highly effective in scoping 

complex issues and furthering understanding of the dynamics characteristics of the system” 

(Williams et al, 2019, p 6). 

 

The following section describes the method adopted for developing the participatory system 

dynamics model for the uMngeni Catchment. 
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7.2 Building of the system dynamics model  

 

Once the configurations were constructed for each of the four case studies, the results were 

reviewed by project team members in order to inform the creation of the system dynamics models 

on water security and EI for the uMngeni Catchment. The system dynamics workshop, held on 

July 4th, 2018 was a collective, participatory modelling exercise undertaken by WRC 2354 project 

team members and students, adopting a qualitative approach (See Figures 53 and 54). The resulting 

system dynamics model (see Figure 55) was ground-truthed and evaluated by 12 external experts 

within the uMngeni system. The preliminary model developed offered an initial platform of ideas 

for experts to critique and ground truth.  

In the system dynamics workshop, each of the configurations of the case studies was presented to 

provide the participants with an overview of the results of the different case studies. The 

participants were then provided with guidelines and a methodology for how to conduct the system 

dynamics modelling. This was based on the experience of two of the social science researchers 

who had participated in participatory system dynamics modelling processes and training (see for 

example Williams et al., 2019). Two central nodes were created to begin the system dynamics 

model: water security and EI. The researchers were divided in to two groups, with each group 

undertaking the task of constructing a system dynamics model. The groups comprised of 

researchers from different disciplines. At the outset of the process, one of the young researchers 

asked the facilitator, who also participated in the process, if she had considered the personality 

dynamics in the two groups. This turned out to be a very perceptive and wise question, as the 

personal dynamics in the two groups played a major role in shaping the outcomes of the modelling 

process. 

The collective causal map produced contains variables that participants believe are critical to water 

security and EI in the catchment. The causal relationships between the variables are represented 

by lines with arrows. The direction of the arrow shows which variable is affecting another variable. 

A positive (+) change line implies that if one variable increases, the other variable increases, while 

a negative (-) arrow shows that when one variable increases the other variable decreases and vice 

versa (Williams et al., 2019). The more arrows that feed in to a variable the more important that 

variable is in the causal map, and hence it becomes a node around which levers of change can be 

identified. 

Positive feedback loops indicate sources of growth or decline. It is important to note that complex 

systems may have numerous negative feedbacks, which may self-correct depending on 

environmental conditions and impacts. In some instances, a negative feedback loop may act as an 

‘emergency’ response mechanism at times (Hjorth and Bagheri, 2006) and therefore one must 

consider carefully before altering a system as to not remove such back up precautions. 
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‘Missing feedbacks’ are often the most common causes of a system malfunction. Meadows (1999) 

as reiterated by Hjorth and Bagheri (2006) pointed out that humans tend to avoid accountability, 

hence the reason for many missing feedback loops. Information itself can therefore be a critical 

structure for change, easier and cheaper than rebuilding physical infrastructure (Hjorth and 

Bagheri, 2006). 

 

 
Figure 53 The system dynamics workshop held on 4 July 2018 to understand the social connectivity in the broader uMngeni 

system (Group 1). 
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Figure 54 The system dynamics workshop held on 4 July 2018 to understand the social connectivity in the broader uMngeni 

system (Group 2). 
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Figure 55 The causal map produced by one group in the system dynamics modelling workshop. 
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The process of constructing the causal maps was very interesting and shed significant light on the 

challenges of conducting transdisciplinary research processes. First there was a difference in 

understanding between physical and social scientists around the construction of the model and its 

purpose. There was also a difference in approach as a result of the range of personalities, as some 

participants were willing to engage with the map and keep contributing to it, through discussion 

and disagreement, waiting to see what would unfold, while others wanted a far more systematic 

approach to constructing the nodes. This division was based more on personality type than on 

scientific discipline. Some of the research team members chose to withdraw from the process, 

remaining on the edges, even when they were considered leaders of the field in strategic planning 

of the uMngeni Catchment. The two groups produced the maps very differently and in one group 

participants were concerned about the dominance of certain participants who wanted the causal 

map constructed in a particular way. 

 

At the end of a casual map process, the relations between the variables need to be presented in a 

range of narratives that explain and attempt to account for the relationships. This was challenging 

given the different ways in which the two system dynamics models were constructed, and as a 

result of the tensions and difference of opinion in method and purpose that emerged during the 

mapping process. As much was learnt from the interactions and forms of engagement in the 

process, as was learnt from the outcomes in the forms of the two maps. The two causal maps were 

then captured in the overall system dynamics model using Vensim software. This was a 

challenging task, but it was undertaken and a model was constructed (Figure 56 and Appendix B). 

 

Interdisciplinary research requires significant learning as researchers view the study and its 

methods through various theoretical and methodological lenses. As discussed in Deliverable 7, the 

WRC 2354 project has required not merely interdisciplinary approaches, but for the research to 

transcend disciplinary boundaries, particularly in the case of wicked problems. In order to step 

beyond one’s area of expertise and to reach a new level of understanding, requires a great deal of 

patience, tolerance, learning and communication. The inherent assumptions and gaps between 

disciplines are illuminated in these processes, as different paradigms, embedded within researcher 

personalities, encounters and engaged one another. It is when such assumptions can be identified, 

spoken about and explicitly confirmed, that gaps and misunderstandings can be overcome. 

 

Concerns over the mapping process, and the tensions it had generated, were such that a second 

workshop was held to discuss and address the tensions around the participatory SDM and to 

resolve misunderstandings, so as to ensure that this remained a useful and robust process. Three 

researchers from UKZN with significant experience in participatory SDM (Nafisa Sobratee, 

Rashieda Davids and Patrick Martel) were invited to a workshop to support the WRC 2354 team 

in understanding the process they had engaged in and to ensure its scientific validity. This proved 

to be a valuable process, particularly in terms of learning in transdisciplinary methods. Some of 

the main learning points that emerged were that: 
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·       Socio-ecological systems mapping can be interpreted in different ways by different 

disciplines and hence it is important to clarify at the outset and get acceptance from all 

participants of the approach to be followed. If this is not achieved there will be resistance to 

the process and some participants may even sabotage it. 

·       In order to maintain cohesion amongst the participants, discipline-specific assumptions 

which shape conceptualizations, processes, or methodologies need to be discussed and 

communicated in the mapping process. 

·       The method of mapping system dynamics can be applied to create a simulation model, 

network model or conceptual model, depending on the how the results are to be used. 

·       A deterministic model to quantify connectivity is reductionist and may negatively limit the 

potential impact. One way to address this is to complement such approaches with a narrative, 

which explains the relations in the model and to associate an actor network with the model. 

This approach was adopted in the external review of the system dynamics model. 

·       Drawing the system dynamics causal looping diagrams proved challenging given the 

complexity, breadth and expansive nature of the ‘system’. In reflecting on the workshop, it can 

be concluded that a guiding framework provided throughout the process by an external 

facilitator, could have provided structure to the innately complex process. Additionally, 

standard protocols or techniques for mapping system dynamics can offer insight into the 

mapping process. However, it was also learnt that it is difficult to control a participatory 

mapping process and a great of the learning occurs through the engagements and non-

participation of participants. 

·       In future, it may help if workshop facilitators remain as facilitators, rather than engaging in 

the details of the workshop objectives, to ensure participants maintain sight of the overall 

objective. This enables facilitators to provide support and guidance to participants to alleviate 

any confusion on the actual purpose or methodology during the exercise. 

 

7.3 Analysing the system dynamics model 

 

Participatory SDM supports the participation of multiple stakeholders in producing the 

relationships and causal loops between the components in the uMngeni system. The contexts 

(environmental, social, economic, political), actors (human and non-human relationships, power 

structures etc.), materialities (geography, topology, water availability, land), issues and risks, and 

knowledge generated in the different case studies were provided as a platform for building the 

causal maps. The resultant model did not aim to be deterministic, but was rather interdisciplinary 

and incorporative (expansive with the looping). 
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Figure 56 The participatory system dynamics model produced by the WRC 2354 team (4 July 2018). 

The dominant nodes that emerged in the combined model were water security, human well-being 

and improved water quality. Environmental degradation in the form of illegal dumping, alien 

invasives and pollution; and environmental assets, in the form of EI, ecosystem services, healthy 

ecosystems and improved biodiversity were set in juxtaposition to each other and shaped water 

security, human well-being and water quality. Better food security, human health and improved 

water quality and effective compliance also emerged as important nodes. Environmental 

education, good skills and capacity, land use planning and citizen compliance created a large 

feedback loop that influenced water security and environmental degradation. Good economic 

opportunity emerged as being important and this was shaped by recreational opportunities 

(tourism) and commercial agriculture, which emphasizes the importance of these activities to the 

economy of the catchment. Interestingly forestry did not specifically appear on the causal map, 

even though it is such a critical industry in the catchment which shapes water society relations in 

very powerful ways. Human health emerged as a node and was influenced mostly by food security, 

informal housing and poor service provision, which reflects the inequality that exists in the 
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catchment and which emerged as being critical in the expert review of the model. Environmental 

degradation was influenced by rapid urbanization, poor infrastructure and services and natural 

processes such as droughts and floods, which created an unstable system. 

 

7.3.1 Validation of the participatory system dynamics model 

 

The validation of, and responses to the SDM that was produced by the WRC 2354 research team, 

were generated from a wide range of actors in the catchment including municipality officials, 

specialists in ecology and natural resources, engineers, biologists, as well as the several non-

governmental bodies. Their institutional contexts and their relationships with the state and the 

catchment have influenced their responses. This exercise represented a structure test for actors 

working within different paradigms in the uMngeni Catchment. Experts were asked to identify 

five critical challenges facing the catchment and to indicate what could be done to address these 

challenges. They were then asked who should be responsible for addressing these challenges. 

Respondents were asked for their overall impression of the system dynamics model in terms of 

how well they thought it represented the socio-ecological system of the uMngeni Catchment. They 

were asked to identity missing nodes on the model and to state which nodes they think are the most 

important to improve water security in the catchment. The SDM therefore acted as a platform or 

prompt for respondents to configure the catchment and its critical elements through their own 

knowledge, working environment and experience. This proved to be the true value of this 

qualitative causal model, as it was a means to trigger responses from main actors within the 

uMngeni Catchment. There were broad overlaps as well as divergent opinions that emerged in the 

responses, as well as specific suggestions about what needs to be done, in relation to what is 

missing in the governance of the catchment. The responses generated through this research process 

are mapped in Figure 57. This is not a system dynamics model, but rather a representation of the 

critical structuring elements in the uMngeni Catchment as the causal connections are not reflected. 

This diagram is triangulated with the data from the SDM, the water moments identified and the 

configurations to generates the water society space trialectic. 

 



 

160 

 

 
Figure 57 The SDM triggered responses which revealed the critical structuring elements in the uMngeni Catchment. 

 

The elements have been grouped and presented in different colours to reveal the structures shaping 

water security in the catchment. 

  

The main overlapping issues were sensitivity to the value of EI and ‘natural resources’, problems 

with governance, ranging from the fragmented to the dual character of governance, as well as the 

failure of governance. These problems were compounded by lack of effective leadership, land 

management and capacity issues. There were particular issues that demand attention, such as the 
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manufactured scarcities of water and the class differentiation in water provisioning. The need for 

responsible allocation, focus on the demand side through innovations such as communication, 

monitoring, and rainwater harvesting were specific in nature. There were also comments raised 

about the use of northern and western models and approaches and how relevant they are to 

addressing water security in Africa and South Africa. In addition, the more bio-ecological impacts 

of nutrient off-loads, solid waste, stream flow reduction, and antibiotic gene transfer were raised 

by certain specialists. Aspects such as lack of real engagement with the ‘stakeholders in concern’; 

the perceived ‘problem’ with informal settlements and traditional authority land, as well as 

dysfunctional and faltering infrastructure and urban issues were raised. There were specific points 

on bodies such as CMAs and the DWS being inadequately deployed. The impossibility of re-

location of certain establishments such as dairy or sugarcane, despite the possible effects, was 

raised, reflecting the path dependencies in the catchment. Education and awareness building too 

were thought to be critical. 

 

There are certain responses that are strongly aligned with the overall outcome of the SDM exercise. 

One major aspect which dovetails with the governance issues identified in the SDM, is the fact 

since post-apartheid legislation was promulgated, a well charted development plan post 1990s for 

the catchment, has not been developed. Respondents argued that this is why the catchment faces 

challenges, despite provisions from a national level for greater sustainability in South Africa’s 

critical natural resources systems, as outlined in the National Strategy for Sustainable 

Development (NSSD). So even when there is technical knowhow, the social action plan and 

political will is lacking to ensure the sustainability of the catchment. 

 

Capacity building through training is another response. The class disparities, environment and 

poverty inherent in the system has to be addressed (through for example sustainable employment) 

in order to bring about social development. There are references to technical methods such as 

power mapping, and capability building for understanding and action. Successful action needs to 

be replicated (like that of the Enviro-Champs or the mapmakers in Quarry Road West informal 

settlement). With respect to the sanitation issues and issues such as nutrient high run-off raised 

earlier, the introduction of enforceable legislation or by-laws at the local level, as well as universal 

planning controls for the whole catchment, is raised. The supply side of water has to be addressed 

through dealing with the illegal use of water and non-revenue water. Networking and cooperation 

between CMFs, for the management of the catchment, needs to be put in place. There needs to be 

better infrastructural lay out through land use to planning. A mapping and modeling of 

hydrological provisions helps to increase efficiency. Institutions have overlapping concerns, and 

when coupled with weak governance, this has resulted in low/poor levels of maintenance. A new 

form of governing for efficiency is also envisaged through payment for ecosystem services. 

Interestingly, in order to get things working politically on the ground, integrative and networking 

agencies of the state, that interact with and interface between national and provincial/municipal 
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government: such as the Department of Cooperative Governance and Traditional Affairs needs to 

be rejuvenated and employed to achieve integration of governance in the catchment. 

 

There is a broad range of actors and institutions that are identified as being critical to improving 

water security through their distinct capacities and mandates. These range from governmental 

bodies such as the Department of Environmental Affairs and Tourism (DEAT), Department of 

Agriculture Forests and Fisheries (DAFF), and Department of Transport (DOT) to NGOs such as 

WESSA and DUCT. There are city level planning bodies indicated, as well as Catchment 

Management Forums. However, these need to have more power to be able to affect change. The 

leadership roles of eThekwini Municipality, Umgeni Water, UEIP, UKZN researchers and the 

private sector, particularly the forestry industry, are seen as critical in supporting the state, which 

lacks capacity in many areas. Business and industry, the Traditional Authority and civil society 

organizations need to be drawn in to the management of the catchment. The lack of engagement 

by business and industry, who contribute significantly to the pollution of the uMngeni system, in 

established participatory governance structures, is emphasized by many actors. Respondents stated 

that informed interdisciplinary engagements can be facilitated through the UEIP and the multiple 

forums that exist at different scales in the catchment (such as the Catchment Management Forums 

and the more localized PCRP). There is concern that roles and responsibilities of government 

departments are not clear, with things falling through the cracks or departments overlapping in 

their responsibilities. The Department of Water & Sanitation, without empowered Catchment 

Management Agencies, is thought to be unable to deal with many situations pertaining to water 

security and ecological interventions.   

 

The majority of respondents stated that they found the SDM very difficult to understand and 

indicated that they seldom found complex system diagrams useful or meaningful. They found the 

SDM challenging to understand and questioned the value of these types of models, given their 

complexity, random nature and detail, with one respondent calling the model a ‘horrendogram’. 

However, they stated that they found it interesting to reflect on the diagram and the quality of their 

responses to the other questions imply that it may have been a useful prompt or stimulus for them 

to develop their own set of structuring elements. They questioned how elements were connected 

in the SDM, as some elements are processes, some are physical infrastructures and others are 

policies. This reveals the complexity of SDM, where different elements emerge in the process of 

mapping as they are all important to water security in the catchment. Respondents indicated that 

political connectivities were not given enough priority in the SDM and yet political direction and 

governance was deemed to be critical. The dual governance challenge was not included in the 

SDM and yet this emerged as a critical issue in the responses. The absence of forestry in the 

diagram was also noted. There was also the crucial observation that even though complex SDMs 

may reflect complex relationships in the problems to be addressed, solutions needed to be direct 

and simple. 
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Climate change was raised as a critical issue and yet it did not emerge in the SDM or in the upper 

or middle catchment configurations. eThekwini Municipality emphasizes the relations between 

water security and climate change, but this has not emerged as strongly in the other areas of the 

catchment. 

 

8. The water-society space trialectic of the uMngeni Catchment 

 

8.1 Introduction 

 

The water, society, space trialectic encapsulates the relations that are currently shaping water 

security and EI investment (both realised and potential) in the uMngeni Catchment. The report 

therefore moves away from the use of binary logic and dualisms and rather engages with ideas that 

reveal the connections and relations between water, society and space. The uMngeni Catchment 

assembles, contains, reflects, is shaped by, produces and reproduces the multiple relations of the 

water, society, space trialectic. Lefebvre (1980, 1991) and Soja (1996) have written about the 

trialectics of spatiality, where the three moments of space, spatial practices, representations of 

space and representational space, come together in fluid, constantly evolving combinations. This 

echoes Massey’s (2005) conception that space is produced through multiple interrelations that are 

always under construction. In this research, the concept of a trialectic is adapted to include the 

multiple water, society, space relations that come together in varying combinations in the uMngeni 

Catchment, at a particular time, shaped by historical and geographical traces, as well as envisioned 

futures. It captures how conceptualisations of the present system provide the building blocks to 

shape and drive the catchment in to a new future and trajectory, using EI as a lever of change. A 

trialectical approach represents a move from dualistic to relational ontologies and from a 

disciplinary focus to transdisciplinarity. 

 

This approach considers how society influences water (and vice versa), how society influences 

space (and vice versa), and how water and space influence one another, as well as the 

interconnectivities between these three sets of relations. This analytical approach enables water 

connectivities embedded in society, to be revealed. The relations comprise of both structures and 

processes. They are produced, and shaped by meta-structures, epistemic notions and global 

frameworks. Time and space matters too. The trialectic reveals traces of history, which in the case 

of water security in the uMngeni Catchment, have created path dependencies which make the shift 

towards improved water security and investment in EI, challenging. The current time-space 

context of a transforming South African society, an emerging economy in the global south, a 

country of high levels of poverty and inequality and development deficits, weak governance, and 

environmental risk and environmental change, including climate change, shapes water security 

outcomes. Nature also has agency. Water acts back on society-space relations, as does the 

materiality of the uMngeni Catchment. Rather than the environment (Braun, 2008; Hinchcliffe, 

2008) and space (Lefebvre, 1991; Massey, 2005) being the stage upon which and through which 
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society creates its relations, water and space become co-constitutive of these relations. Massey 

(2005; 2006) argues for the need to bring nature back into place and space, where both nature and 

space cannot be held still and where nature (in this case water), society and space are co-

constitutive (Sutherland, 2016). It is this ‘co-constitutive space’ that the trialectic reveals. 

 

The trialectic reflects the relationships between society, space and water in the uMngeni 

Catchment, and is utilised as a tool to unpack the connectivities therein. The trialectic of the 

uMngeni Catchment can be understood as a second layer of analysis. A triangulation of data from 

the results of the WRC 2354 study (e.g. the results of the configurations, water moments, system 

dynamics model review, other WRC 2354 deliverables) has revealed that within the uMngeni 

Catchment there are meta-structuring elements (the broader structures of society, which are global 

and national) and structuring elements (local level structures which are shaped and produced by 

meta-structures and by internal relations in the catchment). From a constructivist perspective, these 

elements consistently emerged and hence have been placed on the trialectic. Triangulation has 

been critical to the construction of the trialectic in this report, and it has shown that the results 

presented are reliable and trustworthy. 

 

An analysis of the case studies and their configurations, the system dynamics model, a review of 

the other deliverables of the WRC 2354, as well as the learning produced as a result of engaging 

in an interdisciplinary team hoping to achieve transdisciplinarity, has produced the trialectic. The 

three sets of relations, society-space, society-water and water-space, as presented in Figure 58, are 

explained in more detail below. By revealing the relations between water, society and space and 

their inherent connectivities in Deliverable 14, we have created a framework for the uMngeni 

Catchment, which can be used to determine where EI, as an intervention to rehabilitate and 

maintain the natural environment to produce and deliver ecosystem services, can be inserted into 

these relations in this system. We also reflect on barriers to this intervention, as revealed in the 

water, society, space trialectic. 

 

8.2 Epistemic Notions and Meta-Structures shaping the uMngeni Catchment 

 

Epistemic notions are “rules of formation that underpin theories and policies, but are not 

formulated in their own right” (Hajer, 2003: 106). Actors are not necessarily aware of epistemic 

notions, but their conceptions of reality are framed and structured by them (Martel, 2016, p 99). 

Discourses of Integrated Water Resource Management, Sustainable Development and 

commitments to universal and equitable access to water, sanitation and hygiene through the 

WASH principles, as well as commitments to protect the world’s environmental asset base, 

because its value to humanity in a time of global environmental risk, shape water, society and 

space relations in the uMngeni Catchment. Meta-structures, which are the broader structures of 

society, such as the mode of production, understood through Marxist historical materialism, or the 

production of unequal relations, reflected in the systems of colonialism and apartheid, also shape 

the relations between water, society and space in the uMngeni Catchment. These meta-structures 
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interact with one another to produce the context within which the uMngeni Catchment is 

‘produced’ and assembled. 

 

The meta-structuring elements in the uMngeni Catchment have been identified as being colonial 

modernity, hydro-modernism, apartheid ideology, neoliberalism, and the environmental crisis. 

These structures have acted in the past, and now act in the present, as they have produced path 

dependencies, which continue to shape the outcomes of relations. They have a significant influence 

in shaping water, society and space relationships, as approaches are set within the frame of these 

meta-structures. 

Colonial modernity 

With Natal being a colony of Great Britain during the colonial era in South Africa, colonial 

ideology and practices were imported into the settlements and surrounding spaces in the uMngeni 

Catchment. Colonial modernity imposed British planning systems, conceptualisations of spatial 

ordering and ways of governing into the uMngeni Catchment. This meta-structuring element has 

created a legacy of spatial relationships in the catchment and a particular way of practicing water-

society-space relations. Examples include the introduction of commercial agriculture in the upper 

catchment by ‘accumulation through dispossession’, which included the capture of environmental 

resources, including the abstraction, use and management of water to support the colonial effort. 

The location of sewerage works, as shown in the Baynespruit case study, on a river in close 

proximity to a poor, African settlement, which provided labour to adjacent industry, has been re-

produced in the same location under the apartheid era, in the case of Darvil waterworks and 

Sobantu, and under the neo-liberal post-apartheid economy, in the form of informal settlements 

that have expanded in this area adjacent to Sobantu. Both the waterworks and African settlements 

were located downstream of the city of Pietermaritzburg to shift the perceived impact of these 

functions away from the city, but were located in close proximity to each other. 

Starting from the colonial era, drainage and the control of surface water was considered as a 

challenge to urban settlement, and hence water has been drained and moved away. This has 

become an entrenched approach to surface water, which is now being challenged through EI 

interventions, such as wetlands and the introduction of sustainable urban drainage systems 

(SUDS). 

Hydro-modernism 

Hydro-modernism is underpinned by the philosophy of Fordism, which formed the basis of 

modern economic and social systems in industrial societies, where standardized mass production 

dominates, as scale and mass consumption is the goal. In terms of water resources, this engineering 

approach involves the mass roll-out of grey infrastructure to secure water from further and further 

away, as nature is tamed by large scale interventions. Significant path dependencies are created, 

as this approach to water ‘locks in’ and secures water from further and further away spaces. 
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Hydro-modernism coincides with the development and use of science in the water sector, as 

challenges in the water system are ‘rendered technical’, and science, technology and engineering 

provides the solutions and systems. A hydro-modernist approach results in the de-politicisation of 

water and environmental issues. This has implications as dominant power relations become 

reinforced, whilst opposing interests can be subdued. For example, in South Africa the particular 

version of hydro-modernism was used to create and reinforce a White Water Economy (Staddon 

and Martel, forthcoming), at the expense of non-Whites. This approach of techno-managerial 

solutions has played a critical role in providing water to society, however, as challenges in the 

uMngeni Catchment reveal, it is not able to adequately secure water security for all, now and in 

the future. The focus on using grey infrastructure and surface water in the uMngeni Catchment 

reflects this approach. 

Apartheid ideology 

This meta-structuring element entrenched colonial patterns, as policies for separatist development 

became a prominent vehicle for organising society. Space was imperative to the order and 

functioning of a segregated society, and the legacies of this form of spatial ordering is challenging 

to transform. Unequal access to water resources and the differentiated provision of services 

produced social and environmental injustice. This led to the development deficits that continue to 

shape water-society-space relations in the uMngeni Catchment, and which produce much of the 

pollution from urban settlements. This is having a significant impact on water security and quality. 

Apartheid also produced environmental deficits as African people’s disrupted relationship with the 

natural environment in urban areas, which was conceived of as a ‘space for whites’, continues to 

impact on society environment relations, particularly in urban areas where the disconnect is more 

severe. Environmental education for transformation and social learning has begun to re-shape these 

relations, with communities being willing to engage in environmental projects and develop an ethic 

of care towards the environment within their degraded and poor living environments (Taylor, 

2019; Sutherland and Mazeka, 2018).   

 

The creation of Homelands and Bantustans during the apartheid era has created path dependencies 

particularly in KwaZulu-Natal, as these were incorporated into Traditional Authority Councils and 

Ingonyama Trust land, post-apartheid. This has led to a dual system of governance in 

municipalities, which has significant implications for the regulation and management of water 

resources, as the case study of Mzinyathi shows (see also Sim et al., 2016; Sutherland et al., 2016; 

Sim et al., 2018). The triangulation of results in the WRC 2354 project has revealed the importance 

of Traditional Authority governance and its linkages/relationships to water and the natural 

environment. Within the upper catchment, the township of Mpophomeni is surrounded by 

traditional authority land, which has implications for water security in the future, given that this 

area may rapidly densify in the future outside of formal planning and building regulations, creating 

a double burden for Midmar Dam in terms of water and sanitation risk. Mpophomeni and the 
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surrounding traditional authority land should therefore be considered a critical hotspot for EI 

interventions. 

Neoliberalism and globalisation 

Neoliberalism has become the dominant global socio-economic order. It is underpinned by a 

modernist logic and supported by globalisation, flexible, fast moving capital, just in time 

production, and free market capitalism. Neo-liberalism is a system based on free enterprise and 

the market, a reduction in spending on social services and infrastructure, deregulation of anything 

that is perceived to limit the market and economic growth, privatisation, and the individualisation 

of society, which leads to a decline in efforts towards the public or common good. Neoliberalism 

structures society’s relations with water, as it turns water in to a commodity. In South Africa, the 

Constitution and progressive water legislation has ensured that water remains a public good. 

However, water-society relations are structured within a neoliberal logic, as water consumers are 

conceived of as clients in the uMngeni Catchment and citizens pay for water services, when they 

are connected to the formal municipal water revenue system. 

 

Neoliberal ideology also leads to ‘spill overs’, as that which capital does not value, is pushed to 

the edges. It pushes poor and unskilled people to the periphery of society, resulting in problematic 

relations between the urban poor and water, as the case studies all reveal (Mpophomeni, Sobantu 

and Quarry Road West informal settlement). It pushes wastewater and sewage in to rivers when 

grey water systems cannot absorb the growth and pressure of human populations. Systems are 

designed to do this under hydro-modernism. When a WWTW or sewerage system fails, the safety 

valve or spill over space, is a river or wetland (Darvile and Mpophomeni). The costs of cleaning 

water have still not reached critical levels that impact on the private sector, although this is 

beginning to change (Sutherland and Mazeka, 2018) and so the environment absorbs the cost of 

unfettered neoliberalism, which has resulted in inequality and a lack of adequate service provision, 

supported by the failure of the developmental state to govern. 

 

Recognition of global environmental change and environmental limits 

As a result of global recognition by political actors, scientists, the private sector and civil society, 

of the current environmental crisis, including climate change, concern about the earth’s 

sustainability and calls to live within the ‘safe operating space of humanity’ (Rockstrom et al, 

DATE) have emerged. This has resulted in a global movement to protect, rehabilitate and enhance 

biodiversity and ecosystem services. There has been a proliferation of global agendas and 

frameworks which recognise resilience, sustainability and the protection of the environment as 

being critical goals for the 21st Century. These include the Sustainable Development Goals, the 

New Urban Agenda, the Paris Agreement on Climate Change, and the Sendai Framework for 

Disaster Risk Reduction (post 2015) and Sustainable Development principles, Integrated Water 

Resources Management and WASH principles (1990s). The theory, discourses and dialogue that 

preceded these progressive post 2015 global frameworks, many of which were constructed through 
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participatory and inclusive processes involving multiple actors, were being debated as South 

Africa was emerging from apartheid. These broad global frameworks and discourses on 

environmental resilience and sustainability therefore shaped South Africa’s progressive post-

apartheid legislation, including the National Water Act (No. 36 of 1998), and hence helped to 

shape transformation goals in the country. However, in the face of a pro-growth neo-liberal 

economy, high levels of poverty and promises of a state to deliver, sustainability in South Africa 

and the uMngeni Catchment has struggled to gain traction, with environmental governance and 

management struggling to shape development discourse and practice (Scott et al., 2015).  

Collectively, these meta-structures shape water-society-space relations that are evident in the 

uMngeni Catchment. The water-society-space trialectic which has been constructed for this 

deliverable, is presented in Figure 58. Each set of relations is described and explained in the 

narrative below. 

  



 

 

 
Figure 58 The water-society-space trialectic for the uMngeni Catchment. 



 

8.3 Society space relations 

The following society space relations emerged as being critical in producing and undermining 

water security in the uMngeni Catchment. 

 

Capitalism, neo-liberalism and globalisation, with their particular modes of production and focus 

on economic growth and the market, have shaped society space relations in the catchment. 

Commercial agriculture, the growth and development of two large cities and the construction of 

water as an economic good, as well as the significant effort to develop a hydro-modernist 

landscape, where the capture and engineered flow of water from further and further away, to meet 

the demands of the market, all reflect capitalist and neo-liberal logic. The neo-liberal system, while 

creating economic growth and opportunity, has not be able to address inequality, and in fact may 

well have deepened it. Poverty and inequality are outcomes of the current economic system. This 

creates particular forms of society-space relations, such as the creation of informal settlements, 

and the informal expansion of existing townships, as the urban poor claim the right to the city. 

Informal settlements, as a result of their lack of basic services and infrastructure have a significant 

impact on water resources in the Catchment. Globalisation, with its early roots in colonialism, has 

also been responsible for the spread of alien vegetation, leading to the problem of controlling alien 

invasives in the catchment, which is a critical issue, particularly in the upper catchment.   

 

Legislation, policy and institutions play a critical role in shaping society-space relations in the 

uMngeni Catchment. Legislation establishes what citizens can and cannot do in and with space. 

Legislation influences how economic, social and biophysical aspects of society interact with one 

another. The legacy of past legislation, has become solidified in space (e.g. apartheid spatial 

planning) and continues to influence society-space relations. Without legislations structuring 

action, or where there are gaps in legislation or a lack of implementation of legislation, it is difficult 

to implement the rationalities or values of society over time. Legislation determines the relations 

between, and establishes mandates and responsibilities for, different spheres of government. 

Legislation also re-constructs political and administrative space, which has had significant impacts 

on water security in the catchment, as is evident in the implications of the 2000 national municipal 

demarcation process (Sim et al., 2018; Sutherland et al., 2014) 

  

Governance refers to the way in which social, economic, environmental and political systems, and 

their interactions, are steered or governed (Prakash et al., 2019). Legislation and policy are 

foundational to governance. The South African Constitution (1996), in particular, is critical in 

framing society-space relations, and in re-shaping and challenging them when injustices emerge. 

The case studies and system dynamics modelling reveals the importance of governing the 

catchment for water security, particularly in terms of regulation and monitoring, revealing the 

problematic outcomes when compliance is weak and the legislation and policy of the state is 

undermined or by-passed. 
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Politics establishes who has the power to shape society-space relations, through which means and 

mechanisms. It is therefore an important structuring element. This is evident at the local scale 

where both the Constitution of South Africa (1996) (Section 152 (1)) and the Municipal Systems 

Act (Act 32 of 2000) provide for the development of a culture of community participation and 

making provision for the establishment of mechanisms, processes and procedures for community 

participation in matters pertaining to service delivery. The resultant Ward Committee system, 

which connects communities to the municipality through their elected Councillor, plays a 

significant role in both supporting citizens in having a voice in municipal governance, but it has 

also been instrumental in undermining state citizen relationships, which impacts on society and 

space. The Mpophomeni and Palmiet case studies reveal how water-society-space relations shift 

when communities are able to participate and engage in environmental governance through 

building state citizen relations that are not solely reliant on the mediation of the Councillor. This 

is more complex in the Baynespruit, where communities would like to engage in environmental 

activities, but feel they need to be compensated for their participation in environmental governance 

in their community. Party politics also undermines water-society-space relations as a result of 

patronage and political dynamics at the local level. This is evident in eThekwini Municipality’s 

Sihlanzimvelo programme, which relies on co-operatives. Here, community members cannot 

engage in environmental work outside of their ward boundaries, as a result of Councillors taking 

control of the allocation of employment opportunities processes in their wards. 

 

The legacy of apartheid and colonialism continues to structure society-space relations in the 

uMngeni Catchment. This legacy has produced and continues to produce development deficits, 

which includes inadequate access to water and sanitation and waste management services, 

environmental injustice, all of which impact on water security as the case studies show. This is 

particularly evident in the relations between townships, created during the apartheid era 

(Mpophomeni, Northlands and Sobantu) and pollution of water resources in the catchment. Aging 

and poor infrastructure is also a product of apartheid planning where grey infrastructure was 

neglected and not maintained in townships, which continues to result in infrastructure failures. 

 

The apartheid state, with its particular development history, created parastatals such as Umgeni 

Water and supported the development of large scale commercial agriculture and forestry in the 

catchment, with their links to global capital. These activities remain important to the economy of 

the uMngeni Catchment, the Province of KwaZulu-Natal and to South Africa, as they are located 

on the N3 corridor which is the most important economic corridor in South Africa (Le Guern, 

2013). This has created nationally and regionally significant economic growth and spatial 

inequality in the catchment, and has made significant demands on water resources, leading to the 

transfer of water from further and further away. Tempelhoff (2018) makes similar claims in his 

analysis of South Africa’s hydraulic mission between 1912 and 2008. 

 



 

2 

The failure of the state and poor governance in the post-apartheid era shapes society-space relations 

as the state is not fulfilling its mandates, implementing legislation and policy or ensuring 

compliance and monitoring. This has emerged as a critical issue in the case studies and system 

dynamics modelling. Actors in the catchment have attributed the failure of the state to a lack of 

capacity and skills, a lack of finance, corruption, and being overwhelmed by the challenges facing 

the local state. 

 

Formal administrative planning orders society and space drawing in the theory, principles and 

practices of northern and western constructions of planning. These planning systems evolved from 

the British administrative systems that were implemented during the colonial era. This is evident 

in the contexts of the case studies, particularly in terms of how resources were allocated and 

managed through the formation of ‘boroughs’ in the catchment between 1850 and 1920. In the 

present day, Integrated Development Plans, Spatial Development Frameworks and land use 

management schemes provide the normative and legal framework for land use in the catchment. 

Land use plays a significant role in shaping water outcomes and water security in the catchment 

and hence formal administrative planning plays a critical role in water-society-space relations. 

 

Traditional Authority governance shapes society-space relations in KwaZulu-Natal and the 

uMngeni Catchment in profound ways. The Traditional Leadership and Governance Framework 

Act 42 of 2003 (Amended Act 23 of 2009) (TLGFA) guides the allocation and use of land in 

traditional authority areas. The TLGFA provides for the establishment of traditional councils (TCs) 

and the recognition of traditional communities and traditional leaders, a critical element of the 

negotiations for the new political dispensation in South Africa, post 1994. This Act has particular 

relevance in KwaZulu-Natal, as 32 % of the province’s land is under traditional governance. The 

Ingonyama Trust (IT) was established in 1994, with its sole trustee, the Zulu monarch, King 

Goodwill Zwelithini. Legally IT land is state land[1]. Ingonyama Trust land is governed by the 

traditional authority, who has the power to allocate land, and the municipality, who is mandated 

to implement planning legislation and policy, provide services and protect the environment, 

amongst other roles and responsibilities. Tribal Authority land is rapidly densifying, as the case 

study of the Mzinyathi Catchment shows, due to the accessibility of land, low cost of services and 

no rates, and the lifestyle peri-urban areas offer. The development of residential neighbourhoods 

is occurring outside of formal planning processes and building regulations. While this creates 

opportunities for citizens to build the ‘city from below’ (Sim et al., 2018), it also produces social, 

economic and environmental risk. 

 

The land use system is a critical structuring element in society-space relations. Land use plays a 

significant role in determining water quality in the uMngeni Catchment. The land use system is 

embedded in and has emerged from the colonial and apartheid history of the catchment and this 

continues to shape contemporary patterns. The post-apartheid era has attempted to transform land 

use and access, through the land restitution process, such as the Zinzele communal land in the 
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Mpophomeni case study. It has also restructured land use through the municipal demarcation 

process and the creation of wall to wall municipalities across the catchment, which has impacted 

on water and sanitation service provision (Sutherland et al., 2014). However, increasing 

urbanisation and the inability of the state to address urban poverty and housing and service 

backlogs, has led to increasing informality, with informal settlements creating a particular form of 

land use that re-orders society-space relations. This is also true of land use change through the 

rapid densification of traditional authority areas. Water has also acted and shaped land use in the 

catchment, as water limits have produced a closed catchment which has meant that flow reduction 

activities, including afforestation, the construction of storage dams, and increase in irrigated 

agriculture are no longer permitted (Pringle et al., 2016). 

 

The everyday lived experience and practices of ordinary people shapes society-space relations. 

Citizens interact with legislation, policy, and practices of the state, re-shaping these practices 

through different modalities of social mobilisation (Dupont et al., 2016). This leads to the ongoing 

negotiation over and construction of state-citizen relations, which are constantly evolving. Citizens 

respond in different ways to the practices of the state, at times resisting in mundane ways, such as 

the transformation of Urine Diverting Dehydration Toilets in Mzinyathi to flush toilets or store 

rooms (Sutherland et al., 2015) and at other times challenging the state more directly through 

protest. The managerial governance approach of local municipalities across the catchment, 

particularly in eThekwini Municipality, controls the way everyday lived experiences are 

incorporated in the state policy and practice. The state is responsive, as the shift in Free Basic 

Water policy in eThekwini Municipality shows, and hence social action and participatory 

processes, even when they are framed by managerial governance, have the potential to transform 

practices of the state (Sutherland et al., 2015). 

 

Urbanisation is a structuring element of society and space in the catchment as it has become a 

dominant process in shaping where and how people live and work. The movement of people from 

the rural areas to cities, towns and townships, such as Mpophomeni, places considerable pressure 

on water resources, grey infrastructure and basic services. Much of the urbanisation process is 

informal and this is re-structuring and challenging traditional water society space relations. 

 

8.4 Society-water relations 

The following society-space relations emerged as being critical in producing and undermining 

water security in the uMngeni Catchment. 

 

As in society-space relations, capitalism, neo-liberalism and globalisation shapes water-society 

relations. The neo-liberal project places demands on water for economic growth. As growth and 

demand expands, water resources are drawn from a wider spatial reach. Water is conceived of as 

an economic good (see the Dublin principles) and hence those with access to capital can pay for 

the water they need. However, in South Africa this is tempered by the Constitution and the 
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developmental and interventionist state, as water is also a social good. The Constitution of South 

Africa has placed a legal obligation on the government to realise people's right to sufficient water. 

 

The developmental, interventionist South African state, through the National Water Act (Act 36 

of 1998) ensures that water has remained a public good. The national state regulates water 

resources. The provision of water and sanitation is delegated to the local state or municipalities, as 

Water Services Authorities. The state also regulates the relationship between water use and the 

environment. The ecological reserve has three components: Basic Human Needs (25 litres per 

person per day), environmental requirements (achieved through a comprehensive Reserve 

determination and resource quality objectives (RQOs)) and strategic/international water 

requirements (which are not relevant to the uMngeni Catchment). 

  

The local state has to balance the discourses of water as an economic good and water as a social 

good, which can be challenging, especially in municipalities that lack capacity and finance. In 

eThekwini Municipality, EWS has responded spatially in its universal basic provision of water 

services through its spatially differentiated services discourse and practice (Sutherland et al., 

2014). The Free Basic Water policy, which was pioneered in Durban, is a good example of where 

a local state, with a commitment to meeting its Constitutional obligations and social transformation 

goals, leads the water sector in securing a basic level of water for the poor. Delivering water as a 

developmental state is challenging given the lack of capacity in some municipalities and the impact 

of non-revenue water on water finance. In South Africa and in the uMngeni Catchment, the state 

mediates relations between water and capital. The developmental state, where water is a public 

good under the regulation and control of the state, can also undermine water security as the state 

is both the regulator and provider of water services. 

 

Legislation, policy and institutions shape water society relations through the progressive 

environmental and water legislation and policy of the country. However there is a critical 

implementation gap which results in water security being undermined. This was raised as a critical 

issue in all case studies and by actors who participated in the system dynamics modelling process. 

Catchment Management Forums play a key role in shaping water society relations in the upper 

and middle catchment, but this is less evident in the lower catchment. The absence of the enactment 

of Catchment Management Agencies is a major challenge in the uMngeni Catchment, as 

Catchment Management Forums have limited powers in what they can achieve. Catchment 

Management Forums are influenced by the meta-structure of IWRM and its approach to 

collaborative and participatory water management. emerged in response to the discourses The 

UEIP has performed a key role in creating an integrated city-region approach to improving water 

security through EI interventions in the catchment. Particular institutions have been established to 

provide water to municipalities. Loftus (2006) critiques the structuring of Umgeni Water which 

does not incentivise lower use of water resources as it is profit driven. The more water Umgeni 

Water sells to municipalities, the greater its profits area. However, the state has controlled this by 
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ensuring that Umgeni Water remains a parastatal, and so it is not truly privatised, as in the case for 

examples of Thames Water. In the case of the uMngeni Catchment, tariffs are discussed with 

clients, in this case municipalities, and with DWS, which limits the profit motive. 

 

An engaged and active citizenry is increasingly playing a role in shaping society water relations. 

As is evident in the case studies, Taylor (2019) and Martel and Sutherland (2019), civil society has 

played an important role in shifting the way citizens interact with water and participate in 

programmes to support and enhance ecosystems. There is a willingness to participate in water 

security programmes at the local scale. There is also evidence of significant growth in water 

science. Participatory water governance through the engagement of multiple actors at the local 

scale, such as in the PCRP, and through the Enviro-champs, WESSA and DUCT, has improved 

water security in small, but significant ways. An ethics of care has been developed and local 

communities have signalled the need and desire for education and social learning. Participation of 

multiple stakeholders in water governance and the co-production of knowledge on water, as is 

evident in the PCRP and Mpophomeni case studies, has been supported by the shift from 

government to governance as a result of the democratisation of society and the emergence of a 

network society supported by internet technology (Hajer and Wagenaar, 2003; Castells, 2000). 

The IWRM principles and the Dublin (1992) principles have supported and enabled the shift 

towards more participatory water management. In some cases participation is interest driven, while 

in other cases actors are drawn in to participate as a result of the initiation of a process, such as the 

establishment of the PCRP as part of the UEIP. Participation in water governance is supported by 

the Constitution of South Africa, the National Environmental Management Act and global 

frameworks including IWRM. 

 

Constructions of and societal attitudes towards water shape water society relations. There has been 

a significant shift in attitudes towards water in eThekwini Municipality, with citizens across socio-

economic classes acknowledging that water is scarce and in some cases, responding by conserving 

water. Droughts in the uMngeni Catchment have played a critical role in shifting attitudes as has 

social learning through the media. However, a disconnect still remains between people and water 

in terms where and how water is produced. The spiritual value of water was evident in both the 

Mzinyathi and Palmiet Catchment case studies. Citizens are also aware of the impacts of polluted 

water, as many experience these impacts directly, but taking action to address this challenge is 

complex, and is connected to development deficits, attitudes and behaviour, in complex and 

entangled ways, particularly in situations where water has become the only means of removing 

sewage, solid waste, and wastewater in the absence of services. 

 

Water society relations are ‘rendered technical’. They are shaped through a reliance on science 

and technology, large scale systems and infrastructure, bulk water supply, institutionalisation of 

engineering, and a science and technology approach. Experts make decisions about water 

governance, influenced by dominant paradigms, approaches and ways of thinking that are 
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powerful and prevailing. For example, in the 1950s, the City Engineer of Durban, Kinmont, stated 

that Europeans and Non-Europeans had different water requirements and this, amongst other 

political discourses, legitimised unequal service provision. A technical statement was used to 

support a political ideology. 

  

The lived experiences of informality have re-ordered water from being rendered technical and 

managed through hydro-modernism to a system created through a different set of institutions and 

rules. Water is abstracted and used through informal practices and networks, including illegal 

connections, sanitation and solid waste disposal systems, and it is diverted and re-categorised as 

being free. This happens through the absence of formal systems to support informal life and 

through citizen’s lack of understanding of the costs of water or their willingness to pay.   

 

The reality of a fully developed, closed catchment shapes water society relations. The uMngeni 

River catchment supplies approximately 42.5% of the population of KZN with water from a 

catchment that is less than 5% of the surface area of the province. Its water resources have been 

captured and fully utilised to support 6 million people living and working in the catchment (Hay, 

2017). The uMngeni River catchment is no longer open to stream flow reduction activities such as 

afforestation, expansion of irrigated agriculture or the construction of storage dams. It is 

considered a ‘closed’ catchment (Umgeni Water 2014). This has implications for water transfers 

from contiguous catchments, and perpetuates hydro-modernism, given the supply side infatuation 

 

A modernist and defensive approach to water has been adopted, resulting in the construction of 

engineered systems and grey infrastructure to manage surface water. Hard infrastructure is used 

for drainage and for moving water in all its forms through the system, collecting and storing water 

through the logic of a large-scale bulk supply system. This approach has ensured the supply of 

water to the third largest economic hub of South Africa. However, it is under stress and hence it 

needs to be supplemented by alternative approaches to water security, to enhance both water 

quantity and quality,  which in the case of WRC 2354, is the use of EI in appropriate contexts and 

sites. 

 

Failure of service provision. The lack of inadequate and poorly maintained services and ageing 

infrastructure shapes water society relations. Access to water across the catchment is good, with 

only 4% of the population having to walk more than 200 metres to obtain water (Umgeni Water, 

2017). However, access to adequate sanitation and solid waste services is poor which impacts 

significantly on water quality as the case studies reveal, as does failure to maintain sewerage 

systems, resulting in overflows and leaks of sewerage in to rivers, impacting on water quality. 

Industries bypass grey systems for managing pollution, wastewater and stormwater, releasing 

effluent directly in to rivers, through for example stormwater pipes, as is evident in the Baynespruit 

and Palmiet Catchments. Managing diffuse pollution and critical source areas is also important as 

municipal systems struggle to manage non-point source pollution as it is produced through a 
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combination of “topography, land use, land management, soil type, hydrology and climate” 

(Nsibirwa and Jewitt, 2019, p 2). 

 

Water demand management has shaped water society relations. The IWRM discourse, the 

acknowledgement that water is a limited resource, the emergence globally of hydro-security as a 

‘water moment’ or dominant discourses has led to water conservation efforts, including efforts to 

address non-revenue water and reduce water consumption through a wide range of mechanisms 

and technologies. Water demand management and water conservation emerges from a hydro-

security discourse, and has coincided with the privatisation of water and a techno-managerial 

approach, reflecting a neo-liberal or business approach to water. Droughts have played a role in 

supporting water demand management due to water restrictions and education programmes. 

 

Nature is a support to hydro-modernist water systems as it acts as facilitator or buffer for these 

systems. This is evident in the way that WWTW are located next to rivers to manage outputs and 

overspills such as in the Baynespruit Catchment; water infrastructure, most particularly wastewater 

pipes, follow water and valleys lines, dams are constructed in water rich sub-catchments. This is 

illustrated in the way that water resources management is financed in South Africa through a cycle 

from catchment management charges through to bulk water costs to water supply costs, sewerage 

costs and then a waste water discharge charge when it goes back the catchment. However, in the 

uMngeni Catchment, 98% of finances flow through the hard infrastructure charges, in comparison 

to 95% globally, with very little finance going to support nature’s services/EI. The concept of 

making EI SIP 19, to support SIP 18, which focuses on water supply, reflects the value of nature 

in supporting water supply. 

  

Nature as an actor shapes society water relations. Droughts and floods play a critical role in 

recalibrating society water relations. This was evident in the impact of the 2015/2017 drought on 

the water practices of the state and citizens in the uMngeni Catchment and the impact of the recent 

flood on 22 April 2019 in eThekwini Municipality. Floods also illuminate the impact of pollution 

on water quality in an extreme manner. Floods move solid waste through the system very quickly 

and intensely, resulting in the startling images of Durban beachfront and the Durban port on the 

23 April 2019, with the mountains of plastic covering these spaces. This is the tip of the iceberg 

as the rest of the pollution, which is evident in the research conducted in Mzinyathi and the Palmiet, 

and which degrades river systems and impacts on human health, moves in to other rivers that all 

flow to the coastline and ocean, therefore extending the impact and reach of the pollution. This 

raises the issue of climate change and how it too will reshape water society relations. 

 

8.5 Water-space relations 

The hydro-modernist approach shapes water space relations as it focuses on the collection, storage, 

movement and management of surface water. Water is moved from further and further away to 

meet the demands of the growing economy and growing population of the uMngeni Catchment, 
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with water schemes connecting catchments and bringing them closer together in space, creating 

path dependencies and lock-in. The high costs of infrastructure, and the inherent ‘lock-in’ of 

hydro-modernist approaches, creates path dependencies. 

 

The organisation of space through planning and land use management system and informal 

practices has a significant impact on water security and quality. The historical construction of 

space above Midmar Dam, which includes a township developed in the 1960s during the apartheid 

era, Mpophomeni, and the location of the KwaZulu homeland and hence Ingonyama Trust land 

surrounding this township, has significant implications for water security and quality. This is due 

to the relationship of these two spaces and their development deficits and future development 

trajectories on Midmar Dam.   

 

Spatial practices of the natural landscape supports the functioning of grey infrastructure through 

water lines and overspill buffers. The spatial structure of the catchment also directly influences 

water quality. Water is cleaner and more abundant in the upper part of the catchment (because of 

high rainfall and higher gradients) which then flows through the use of gravity to the supply 

systems provides across the catchment. Water supply systems in South Africa always have an 

upstream-downstream context and alternatives, such as desalination have to overcome this path 

dependency. 

 
[1] As determined by the Supreme Court of Appeal in Ingonyama Trust v eThekwini Municipality 

(149/2011) [2012] ZASCA 104 (1 June 2012). 

  

9. Conclusion 

 

This report has presented the water resource connectivity, inter-dependency and social relations 

from a landscape perspective in the uMngeni Catchment. It has adopted both a socio-ecological 

systems and a socio-ecological relations approach to explore the relationships between the social, 

economic, environmental and political and governance dimensions of the catchment. It has 

attempted to develop a transdisciplinary approach to the research undertaken, and is presented 

from a social constructivist and social science perspective. 

 

The water moments of eThekwini Municipality from 1854 to present have been identified and 

analysed and they reflect the dominance of hydro-modernism and a more recent shift to hydro-

security, with the introduction of a focus on the value of EI. 

 

The report has presented the four configurations of the case studies, Mpophomeni/Midmar, which 

represents the upper catchment, the Baynespruit, which represents the middle catchment and the 

Palmiet and Mzinyathi, which represent the lower catchment. The configurations were comprised 

of the critical elements that shape and reflect water security in each catchment: the context, the 
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actors, the dominant discourses, the critical issues and risks, the materiality and knowledge 

produced on each catchment. The configurations revealed both common and unique characteristics 

of each water security assemblage. It was evident across the case studies that history and geography 

matters. Water quality in the case studies is of serious concern. Path dependencies have been 

created, and these continue to impact on water security and quality in the catchment. Development 

deficits, weak governance, a lack of monitoring, enforcement and compliance are critical issues 

that need to be addressed. Building relations between citizens and the state, and industry and the 

state is considered to be essential to improving water quality. Two case studies reveal that where 

this has been achieved, improvements have been made in terms of governance, which provides a 

platform for interventions to improve water security. The willingness of communities to engage in 

rehabilitation efforts is significant, as is their knowledge of their environment. Environmental 

education and social learning processes are critical to bring about changes to water quality and 

water security, with communities being able to draw on their own resources and capabilities to 

shift their relationships with water, which becomes even more powerful when this occurs in 

partnership with the state. The absence of industry in most collaborative forums is of serious 

concern in all case studies as is the challenges that arise from a dual governance system in two 

case studies.   

 

The configurations were used to provide knowledge for the development of a conceptual and 

participatory system dynamics model. The process for developing this model was as interesting as 

the tangible outcomes of the model. It provided significant learning on transdisciplinary research 

and the challenges of finding a common platform upon which to interact and share knowledge. 

The system dynamics model was produced and was ground truthed by experts, who were asked to 

respond to this model. Important;y, the SDM triggered responses which revealed what experts 

thought to be the critical structuring elements in the uMngeni Catchment. Through their 

interactions with the model a second diagram representing the system of the uMgeni catchment 

was produced. An analysis of this data revealed the critical variables or elements of the catchment 

which are shaping water security. These are the development of a strategic plan for the uMngeni 

Catchment which is aligned with sustainability goals and principles, governance, water 

management by the state, social engagement and education, building state citizen relations and 

state industry relations, the path dependencies and potentially positive role of agriculture and 

forestry, the critical value of the environmental asset base and concerns about its degradation, the 

risk and impact of poor water quality and the need for knowledge development which can influence 

policy and practice. 

 

The data and analysis of the configurations and the system dynamics modelling process, as well 

as a review of the other WRC 2354 deliverables was used to generate the water-society-space 

trialectic. This is a critical output of this deliverable, as it reveals the relations that constitute and 

produce the uMngeni Catchment and which are embedded in them, enabling levers of change and 

points of entry for EI investment to be identified. It also signals what the enablers and barriers to 
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successful EI interventions might be. This will therefore inform and support the final outcomes 

and report of the WRC 2354 project.  
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Primary Data Sources for building the Waterscape Configuration 

Case Study 
Configuration 

Section 
Date/ 

Range 
No. of 

Documents 

Source 

e.g. Primary 

or 

Secondary 

Form 

e.g. expert, 

tacit, 

experiential, 

local 

Format 

e.g text, 

diagram 

Accessibility 

e.g. Source 

location 
Authors Users 

Content 

e.g. land/ 

water use 

Baynespruit 

Catchment 
Actor Network 

2006-

2017 
104 

Primary and 

secondary 
local and 

expert 

MS 

Powerpoint 

presentations 

or text 

document 

Obtained from 

the DWS CMF 

Secretariat 
Various CMF Members 

Msunduzi 

CMF 

Presentation

s 

Baynespruit 

Catchment 
Discourse 

analysis 
2006-

2017 
48 Primary 

local and 

expert 
text 

Obtained from 

the DWS CMF 

Secretariat 

Msunduzi 

Catchment 

Management 

Forum 

CMF Members 
Forum 

Meeting 

Minutes 

Baynespruit 

Catchment 
Discourse 

analysis 
2017 1 

Primary and 

secondary 
local and 

expert 
text 

Provided 

Online 

Institute of 

Natural 

Resources 

uMngeni 

Residents 
uMngeni 

Handbook 

Baynespruit 

Catchment 
Discourse 

analysis 
2006-

2017 
9 Primary 

local and 

expert 
text and 

graphics 
Provided 

Online 
Msunduzi Local 

Municipality 
Development 

Practitioners 

Integrated 

Developmen

t Plans 
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Primary Data Sources for building the Waterscape Configuration 

Mpophomeni/

Mthinzima 
Discourse 

analysis 
2007-

2016 
8 Primary 

local and 

expert 
text 

Obtained from 

the UEIP 

Coordinator 

uMngnei 

Ecological 

Infrastrucure 

Partnership 

Coorination 

Committee 

UEIP 

Coordination 

Committee 

Meeting 

Minutes 

Mpophomeni/

Mthinzima 
Discourse 

analysis 
2009-

2017 
8 Primary 

local and 

expert 
text and 

graphics 
Provided 

Online 

uMgungundlovu 

District 

Municipality 

Development 

Practitioners 

Integrated 

Developmen

t Plans 

Mpophomeni/

Mthinzima 
Discourse 

analysis 
2007-

2017 
29 Primary 

local and 

expert 
text 

Obtained from 

UDM 

uMgungundlovu 

District 

Municipality 

uMgungundlov

u District 

Municipality 

Infrastructur

e Portfolio 

Committee 

Mpophomeni/

Mthinzima 
Discourse 

analysis 
2009-

2018 
9 Primary 

local and 

expert 
text and 

graphics 
Provided 

Online 
uMngeni Local 

Municipality 
Development 

Practitioners 

Integrated 

Developmen

t Plans 

Mpophomeni/

Mthinzima 
Discourse 

analysis 
2007-

2016 
32 Primary 

local and 

expert 
text 

Obtained from 

the DWS CMF 

Secretariat 

Upper uMngeni 

Catchment 

Management 

Forum 

CMF Members 
Forum 

Meeting 

Minutes 

 

 



 

12. Appendix B: System Dynamics Model created in Nvivo 11. 



 

13. Appendix C: The value of ecological infrastructure (EI) in the uMngeni Catchment 

UKZN WRC Project 2354 

by Dr. Jim Taylor 

  

Recent trends in research are emphasizing the importance of research that goes beyond 

academic exercises and both guides and implements findings. This is often achieved 

through action research processes.  This direction is important since research that does 

not engage with, and take action to solve problems, often remains an academic exercise 

with little or no implementation of findings.  Although recommendations are made these 

are seldom acted upon because the people who are expected to act on the findings 

weren’t part of the social processes that developed the findings. In issues as complex as 

EI and catchment management it becomes virtually impossible to act on research findings 

developed outside the social reality of those expected to implement them. This issue is 

of much importance where the complexity of Ecological Infrastructure (EI) and wise 

catchment management require both the natural and social sciences and issues and risks 

to be addressed are difficult to understand and extremely challenging to apply! 

 

The UKZN uMngeni Ecological Infrastructure Project thus sought to take the research 

work further and engage with potential solutions.  We found that insights from Critical 

Realism after Bhaskar[1]were most useful in informing this research. It is encouraging to 

report that following the action research processes in the uMngeni Catchment, 24 ‘Stories 

of Change’ about effective EI implementation have been published (Dambuza, 2017c; 

and Taylor and Cenerizio, 2018).  In these case studies tangible and effective action has 

been taken to strengthen Ecological Infrastructure (EI) and the stories of change have 

been co-published with the participants, who are leaders in their local communities, and 

led the change processes.  It is particularly encouraging to see how many political leaders, 

including Councillors and Traditional leaders have taken up this work.   

 

While Leadership Seminars helped mobilise the leadership in the province a 

complementary project, that of the Enviro-Champs, helped mobilise communities in 

support of wise catchment management.  Following the success of the Enviro-Champs in 

the uMngeni Catchment, the concept, sometimes with different names, is being applied 

in places as far away as Pongola, Amanzimtoti, Stellenbosch, Knysna and the Berg River. 

As will be seen below the concept was also mentioned in the Presidents Jobs summit 

during of 2018. 

 

This section of our research report outlines how the changes towards more sustainable 

EI practices came about and how such work can be taken further. 

 

 

Connecting Catchment Leadership, including local government, with wise 

catchment management practices 
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Finding ways of inspiring local leaders[2], government and especially local government 

to become meaningfully involved in wise catchment management processes remains a 

challenge in the uMngeni catchment.  During field-work in the catchment it became 

apparent that local government has a strong interest in protecting the resource base of 

the catchment.  It is not often clear, however, how this interest can translate into local 

government commitment and support and how this could best be implemented.   

 

An early study in the uMngeni Catchment in KwaZulu-Natal conducted a power-mapping 

exercise which revealed how people with influence, such as those in local government or 

even political councillors and traditional leaders, acknowledged that they had 

considerable power and influence in terms of catchment related actions but were quick to 

point out that their knowledge of ecological infrastructure, or catchment management 

processes, was not adequately developed (Rowlands, et.al., 2013).  As the power-

mapping proceeded it became increasingly clear that people with influence (or power) 

often had little understanding of wise catchment management processes or how they 

should respond to these.  To respond to these challenges a Leadership Seminar 

programme was developed and although it had very limited resources a great deal was 

achieved as is noted below. In essence the Leadership Seminar concept was developed 

to meet these challenges and overcome the knowledge and action competence gaps 

(Dambuza, 2017a)! 

 

“Leadership Seminars,” involve those stakeholders who have been identified as highly 

influential and whose work mandate requires a high level of understanding of the 

environment and ecological infrastructure, catchments (the natural water factories of the 

nation) and climate change risks and opportunities.  Most notably the Leadership 

Seminars seek to inspire and enable leaders to meet their mandated responsibilities, or 

KPA’s, as these relate to catchment management processes. 

 

A number of Leadership Seminars have been conducted in KwaZulu-Natal and key 

findings are that the building of relationships that promote trust is crucial, as is the manner 

(ideology), through which the workshops are conducted.  It is noteworthy that at each 

Leadership Seminar a practical field-work activity is undertaken and all participants have 

a hands-on experience in basic environmental analysis, data collection and synthesis.  

This activity needs to be relevant to the context in which the participants are situated. In 

many instances the miniSASS (Stream Assessment Scoring System) www.minisass.org 

proved appropriate to the leadership seminar objectives.   

Enviro-Picture Building activities, such as the Puzzling Climate Changeresource or 

Catchments to Coast, help support the learning by situating the issues in the local realities 

of leadership groups. The Capacity4Catchmentswebsite, currently under construction, 

carries these tools. 

 

A number of Leadership Seminars have been facilitated, some with the support of CoGTA 

and we are encouraged by the levels of enthusiasm, commitment and follow-up activity.  
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In 2017 Tembeka Dambuza of WESSA, with the support of WWF-SA, developed three 

Ecological Infrastructure booklets to support the Leadership Seminars.  

 

These are: 

i. “Key Performance areas and responsibilities within the local authorities that enable 

environmental projects.”  This booklet outlines the KPA’s of officials as well as links 

to legislation and compliance (Dambuza, 2017a) 

ii. “Tools and Teaching Resources for enhancing water care in catchments” This 

booklet describes the tools that can be used in support of wise catchment 

management (Dambuza, 2017b).  A WRC report by Graham & Taylor (2019) has 

a more recent and comprehensive overview of citizen science tools and how they 

may best be applied. 

iii. “Our Stories of Change”  This is the third booklet in the EI series of booklets on EI 

in the uMngeni Catchment. “Our stories of Change” overviews how people are 

changing their lives, and those they represent, towards more sustainable EI 

practices.  This book is effectively an evaluative account of how the Leadership 

Seminars are supporting positive changes in the catchment (Dambuza, 2017c). 

For a further 11 case studies of positive EI changes in the catchment, with 

particular reference to the uMsunduzi region, please refer to Taylor and Cenerizio 

(2018). 

  

These resources are effectively work in progress as we continually update the materials. 

We appreciate input and suggestions for future versions.  In the reference section below 

the resources are highlighted in yellow.Electronic copies of these booklets are available 

from Jim Taylor at jimtaylor835@gmail.com. 

 

The next section of the report explores the risks of deficit development (Taylor, 2010) and 

how this orientation, which is usually well intentioned, can weaken the sense of ‘agency’ 

community members are developing in the uMngeni Catchment. 

 

 

 

 

Problematic assumptions of deficit development and how to work towards 

addressing them 

  

A major challenge faced in a development context, such as in the uMngeni catchment, is 

the unintended effect of ‘deficit development.’ Deficit development may be described as 

an outlook that assumes that people ‘lack’ resources and skills, and that these 

inadequacies must be overcome in order to ‘develop.’ As such, it is an outlook on 

development that tends to have a blind spot towards the inherent potential or 
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opportunities that people in resource-poor contexts have. Research and experience have 

shown that if one works with people from a deficit perspective one may, inadvertently, 

perpetuate a ‘power-gradient’ from those who assume they know (the development 

agency and facilitators) to those who appear to lack capacity (the intended target group 

of the development processes). An enduring belief may persist, where ‘those who have’ 

are perceived to have a recipe or methodology for sharing or imparting their expertise 

and apparent competence (Rahnema, 1992). Such an outlook may perpetuate the very 

inequalities it seeks to address.  

  

Instead of an outlook where the development partners are perceived to be ‘poor’ and 

lacking skills and competencies, one could rather acknowledge their economic poverty 

and seek to build on their social capital, their sense of agency and other strengths. In a 

development context it is important to recognize mutual strengths, without neglecting 

weaknesses, and seek to engage with and address both strengths and weaknesses. 

  

While aiming for greater sustainability, one should build on this strength instead of 

focusing on the negative lack of skills and technology. An example if this is the way the 

Centre for Environmental Education in India, has developed the ‘hand-print’ 

(https://www.handprint.in) concept where people seek to do something positive to 

overcome or alleviate their environmental impact, rather than focusing on their negative 

impact or environmental ‘foot-print.’ An example of a hand-print action is the way the 

Enviro-Champs of Mpophomeni, in 2018, through fixing fresh-water leaks, saved 10 

million litres of treated water in just six-months.  This amount of water saving equates to 

an economic saving in the region of R180 000!  

  

The Enviro-Champs have proved to be an effective way of mobilising communities in 

support of wise water management practices (Dent and Taylor, 2016 and Ward, 2016).  

Indeed, when the State President convened the Jobs Summit in 2018, the Framework 

Agreement, which came out of the summit specifically mentioned the Enviro-Champs of 

Mpophomeni as an example of community-based water management processes that will, 

in turn, support the economy through securing EI and thereby help secure jobs. 

  

There are many communities living in economic poverty in the uMngeni catchment.  A 

closer look at the social fabric may reveal a more complex situation, however. 

Communities and societies may be economically poor and suffering great hardships but 

the ability of people to work together and support each other in challenging times is 

unprecedented. The Nguni[3]tradition where people of a similar age are considered to be 

brothers and sisters, the elderly are considered to be the parents of all people younger 

than they are, and young people are regarded as the children of older people is an 

example of this. Where such traditions are respected the social fabric remains strong 
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since no one would wish to harm others who are considered members of one’s family.  

The tradition that it takes a village to raise a child is one outcome of this indigenous 

knowledge.  It is important, in the uMngeni catchment, that helpful indigenous knowledge 

practices, or the wisdom of the past, is fore-grounded and applied.  We need to use the 

best approaches that modern times offers along-side the best practices from the past. 

  

Indigenous knowledge and cultural heritage, such as in the example above, are often still 

intact in the uMngeni catchment.  The child-headed households near Howick, where 

children who have lost their parents take care of each other, benefit from this powerful 

knowledge. In many instances such families survive and obtain food and nutrition by 

exploiting and applying indigenous knowledge while harvesting nourishing imbhiba 

(Three striped field-mice) and imifino (wild spinach) (Kaschula, 2008). 

  

In terms of bio-physical life support systems the uMngeni Catchment is well placed to 

supply water and other ecosystem services to the people who live there.  The biodiversity 

of life, both plants and animals, is still remarkably intact despite intense exploitation in 

some areas.  One can only hope that future exploitation is done in a more sustainable 

manner than has been done in the past.  Indeed this research process, in partnership 

with UKZN and supported by the WRC, is working hard towards the care of the precious 

life-support systems of the uMngeni catchment.  

  

Beyond communicating solutions 

 

In the uMngeni catchment we are learning how to apply teaching and social 

transformation methodologies that genuinely support change. By applying co-engaged, 

action learning pathways of learning (O’Donoghue, Taylor and Venter, 2018) change for 

a more sustainable future becomes an enabling process where participants are part of 

the processes of change rather than being acted upon through awareness raising or 

communicated messages.  The co-engaged learning pathways, which support action 

learning processes, are helping overcome the weaknesses of top-down awarenees 

raising or communicated messages from those who believe they know to those to whom 

they would like to deliver their messages. Indeed communicated processes are not 

proving very effective in bringing about change for a more sustainable future (Kemmis 

and Mutton, 2012).  Kemmis and Mutton continue to point out that ‘practice architecture’ 

or learning processes that are based on real-life practices are more likely to be effective 

than learning that is of a more theoretical nature.  In this sense practice architecture is 

mutually supported within action learning processes.   

  

In the past, and still in some situations today, technologies are researched and developed 

in order to solve biophysical, social and health problems. The assumption is made, as in 
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the case of cholera outbreaks and the HIV-AIDS pandemic, that one can discover what 

is going wrong, develop a more informed response and then ‘communicate’ this response 

to all concerned.  Unfortunately, meaningful learning and enduring social change does 

not come about through such simplistic, ‘cause and effect’ orientations to learning and 

change. For enduring social change to occur, people need to become actively involved, 

and co-engaged, in their own learning. 

  

Action Learning (Taylor and Venter, 2017; and O’Donoghue, Taylor and Venter 2018) is 

an applied and practical orientation to learning in which inter-linking features of; ‘tuning 

in’ or preparation, ‘field-work,’ ‘information seeking,’ ‘reporting’ and ‘action taking’ are 

applied.  These processes become useful orientations to support learning that is 

engaging, co-engaging, meaningful and longer lasting. During the cholera outbreak at 

Eshowe, KwaZulu-Natal in the year 2000, for example, advice on how to avoid the 

disease was communicated to members of the public. Although helpful it was only when 

the more engaged learning processes were used, during which bacteria could be 

identified using a simple community health kit, proved more meaningful than simply the 

communication of clear messages (O’Donoghue, 2005).  Similar findings were revealed 

in the cholera outbreak in Harare in 2011 (Mandikonza, Musindo and Taylor, 2011).  

  

It is also useful to consider Pierre Bourdieu’s notion of “practical reason” (Robbins, 1991), 

where one starts from current actions and practices and seeks to make these more 

sustainable, rather than relying on the conventional wisdom and assumption that ‘theory 

or awareness’ will lead to more informed actions. 

  

The Elian ‘Triad of Controls’ shaping and guiding our pathways towards more 

sustainable practices 

  

Elias (1991) alludes to a “Triad of Controls” for exploring and helping to understand the 

relationships between humans and their environment and the social processes that come 

to shape differing situations. Within a ‘Triad of Control,’ three shaping perspectives 

influence the relationships people have with society, each other, the broader environment 

in which they live and the natural resources they use. The three influences are 

‘environmental or natural constraints,’ ‘social constraints’ and ‘self-restraint.’ 

Environmental constraints are largely bio-physical in effect. If people exceed 

environmental limits or boundaries they suffer the environmental consequences and will 

run out of resources, or place themselves and the built infrastructure at risk.  The damage 

to life and property during the recent storm damage in Durban (April, 2019) is an example 

of human-kind exceeding the ‘environmental controls’ that Elias refers to. The built 

infrastructure, that could not withstand the extreme weather events, was destroyed and 

tragically lives were lost.   
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The second component of the triad of controls are the social constraints. These are the 

rules or laws which society employs to shape behaviour.  Here people comply because 

they are afraid of the consequences of not complying, which may include sanctions (the 

law and legislation) and informal influences (through social and cultural norms). 

Compliance with social constraints tends to be fear-based.  

  

The third component of the triad are processes of “self-restraint”. In a process of “self-

restraint,” people act in a certain way because they feel it is the right thing to do. Self-

restraint is often part of a growing sense of ‘agency’ or self-motivated actions for the 

common good. Self-restraint will develop and grow through well-informed action learning 

processes and it has been most encouraging to see how such learning processes are 

leading to well informed self-restraint or actions that serve sustainability and the common-

good. The 24 stories of change bear testimony to this (Dambuza, 2017c and Taylor and 

Cenerizio, 2018).  

  

An example from a traffic scenario may help clarify what is meant here. In a context of 

self-restraint I choose to drive at 120 km per hour, because it is the ‘right thing to do’ and 

I have decided that it is safe for me and my family. I drive at 120 even when I know there 

is no risk of being killed (environmental constraint) or being caught for speeding (social 

constraint). This practice of ‘self-restraint’ is precious and enduring. It can be sustained 

indefinitely and once it begins to ‘kick-in,’ or rise in ascendancy, the qualities of humanity 

and environmental responsibility gain in strength or what we may refer to as agency.  In 

this context, ‘self-restraint’ can be regarded as a helpful goal and an important orientation 

in support of sustainable EI practices and education for sustainable development (ESD). 

Educators should seek to enable participants to develop and shape the principles of ‘self-

restraint’ so that they are able to develop a sense of pride and purpose in their lives and 

through the lifestyle choices they adopt. However, in order to achieve this, one needs to 

understand the social contexts in which people live and work and their motivating 

influences and goals, and to engage with these so that one might come to a better 

understanding of the shaping effects that our lifestyle choices have. It is more about 

understanding and engaging with issues and ideas than simply trying to communicate, so 

as to make people ‘aware’ (O’Donoghue, Taylor and Venter, 2018). 

  

Tabulated References with Explanations 

 

The following references may be useful and relevant to sustainability actions in the 

uMngeni catchment. To help the reader a short overview is tabulated next to the reference 

and this clarifies how the reference may be useful. The yellow highlighted references are 

there to emphasize the support resources for the Leadership Seminars. 

 



 

Reference Relevance to the Project 

Dambuza, T. and Taylor, J. (2015) African Citizens Monitor River 

Health: the Stream Assessment Scoring System. USA 

National Water Monitoring News acwi.gov/monitoring 

Sprint 2015 

A River Health Monitoring system based on the Stream Assessment 

Scoring System (miniSASS). An African developed system now being 

developed and applied in the USA. miniSASS was an especially useful 

technique for ensuring local relevance during the Leadership Seminars. 

Dambuza, T. (Ed) (2017a) Key Performance areas and responsibilities 

within the local authorities that enable environmental 

projects. This booklet outlines the KPA’s of officials and 

political and traditional leaders as well as offering links to 

legislation and compliance. WESSA, WWF; 

Pietermaritzburg.  

Following a power-mapping consultation process this resource was 

developed to support people, who have considerable influence (power), 

but lack understanding of catchment processes. It guides them to better 

understand their key performance areas and roles and responsibilities 

within catchment management processes. 

Dambuza, T. (Ed) (2017b) Tools and Teaching Resources for 

enhancing water care in catchments  Resource drawing on the 

WRC Citizen Science tools project. WESSA, WWF; 

Pietermaritzburg. 

This resource overviews the wide range of citizen science tools and 

materials available to support wise catchment management processes. 

Dambuza, T. (Ed) (2017c) Our Stories of Change This resource 

overviews how leaders and other influential people, are 

changing their lives, and those they represent, towards more 

sustainable water management or EI practices. WESSA, 

WWF; Pietermaritzburg. 

  

This resource offers evaluative data on the EI processes being applied to 

ensure that the catchment is managed in a more sustainable manner.  It 

overviews how leaders and other influential people, are changing their 

lives, and those they represent, towards more sustainable water 

management practices. 

Dent, M. and Taylor, L. (2017) Strategic developments that will 

support and strengthen the participation of local communities 

in improving water and sanitation management in South 

Strategic developments that will support and strengthen the participation 

of local communities in improving water and sanitation management in 

South Africa. 
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Africa.  Alliance for Water 

Stewardship,http://www.allianceforwaterstewardship.org 

Graham, M. Taylor, J. Ross-Gillespie, V. Ditlhale, N. & Mahood, K. 

(2016) A Revised Adopt-A-River Programme: Stakeholder 

input on the Institutional and Financial Frameworks with a 

Focus on an Implementation Strategy WRC Report no. 

KV354/16Technical Report. Report on the revised Adopt-a-

River Programme. 

  

The Adopt-A-River Programme is one of the South African Governments 

largest initiatives to mobilise society around river care.  This research 

process was commissioned by government to review and re-structure the 

programme with widespread stakeholder engagement. It also considered 

institutional and financial frameworks with a Focus on an Implementation 

Strategy 

Graham, M. & Taylor, J. (2019) Development of Citizen Science 

Water Resource Monitoring Tools and Communities of 

Practice for South Africa, Africa and the World. WRC Report 

No. TT 763/18, Pretoria. 

Community-Based Water Resource Monitoring Tools have enormous 

potential to transform how rivers and catchments are managed. This 

research programme explored the mainstreaming of citizen science so as 

to improve trans-boundary catchment management.  

Hoffmann, T. and Gorana, R. (Eds.) (2017) Teaching the Sustainable 

Development Goals. Engagement Global www.engagement-

global.de, Bonn. 

Various case studies related to catchment management are documented in 

this global resource on the SDG’s.  This includes miniSASS and the 

uMngeni Valley Project, both case studies from KwaZulu-Natal. 

Lotz-Sisitka, H. Ward, M., Taylor, J., Vallabh, P., Madiba, M., 

Hampson, P., Graham, M., Brownell, F. and Ditlhale, N. 

(2018) Research into Alignment, Scaling and Resourcing of 

Citizen Based Water Quality Monitoring (CBWQM) to 

Realising the DWS Integrated Water Quality Management 

Strategy. Deliverable 3; Initial Review of CBWQM Practice: 

Insights for scaling, alignment and resourcing. Report to the 

WATER RESEARCH COMMISSION Project No.  K5/2854. 

WRC, Pretoria. 

This research project explores the scaling of citizen science mobilisation 

in various catchments in South Africa.  It documents how best–practice 

approaches are being informed by applied research and charts a road 

ahead for more widespread community mobilisation in the quest for the 

better management of EI. 

http://www.allianceforwaterstewardship.org/
http://www.engagement-global.de/
http://www.engagement-global.de/
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Rowlands, K. Taylor, J Barnes, G. and Morgan, B. (2013) Securing 

Ecological Infrastructure in the uMngeni Catchment: A 

Socio-Ecological Contextual Profile. WESSA, Howick. 

This paper overviews a stakeholder analysis of the uMngeni Catchment.  

It used a socio-ecological ‘power-mapping’ process to identify people and 

institutions with influence (power) and contrasted the influence with 

understanding or knowledge of EI processes.  It has formed the basis for 

a capacity building programme, Including Leadership Seminars, in the 

uMngeni Catchment. 

Taylor, J. (2014a) Shaping the GAP: Ideas for the UNESCO Post-2014 

ESD Agenda. SAGE Publications. Journal of Education for 

Sustainable Development  (Los Angeles, London, New 

Delhi, Singapore and Washington DC) 

www.sagepublications.com Vol 8(2): 1–9 

10.1177/0973408214548369 

Shaping the GAP: Ideas for the UNESCO Post-2014 ESD Agenda. This 

paper outlines how the GAP is a strategy to achieve the SDG’s through 

Education for Sustainable Development (ESD). It further describes how 

‘action learning’ processes can re-shape the way catchments are managed. 

  

Taylor, J. (2010) Education for Sustainable Development: 

Perpetuating Myths or Bringing about Meaningful Change? 

Global Environmental Research.  UNU, Japan. pp187-192. 

This paper develops strategies for transforming society towards more 

sustainable living. It is useful for exploring notions of ‘Deficit 

Development’ and ‘agency’. 

Taylor, J. and Taylor, E. (2016) Enviro-Champs: Community 

mobilization, education and relationship building. In 

Resilience by Design: A selection of case studies.  

International Water Security Network and Monash 

University, Pretoria. 

Community mobilization, education and relationship building. 

Developing resilience at a catchment level by working with unemployed 

community members. 

  

Taylor, J. and Dambuza T. (2017) Green Jobs for Blue Rivers: 

Working together in support of Ecological Infrastructure. 

InAfrican Wildlife & Environment, Vol: 66; pp 28-31. 

WESSA, Bryanston. 

  

Green Jobs for Blue Rivers: Working together in support of Ecological 

Infrastructure. An economic argument for caring about rivers. 
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Taylor, J., O’Donoghue, R and Venter, V. (2018) How are learning 

and training environments transforming with Education for 

Sustainable Development? In Leicht, A., Heiss, J. and Byun, 

W. (eds) (2018) Issues and trends in Education for 

Sustainable Development. UNESCO, Paris. 

http://unesdoc.unesco.org/images/0026/002614/261445E.pd

f 

Recent approaches to social change emphasise co-engaged action 

learning. This UNESCO supported approach to ‘theories of change’ offers 

powerful guidelines for catchment management and social change 

processes. 

Taylor, J. and Cenerizio, C. (2018).An Evaluation of the Msunduzi 

DUCT Pollution Monitoring, Maintenance and Community 

Education Project (from 2016-2018).  UKZN / DUCT, 

Pietermaritzburg. 

An Evaluation of the Msunduzi DUCT Pollution Monitoring, 

Maintenance and Community Education Project (from 2016-2018).  This 

research makes a strong case for local government and NGO partnerships 

in solving EI related issues in a catchment. 

Ward, M. (2016) Review of the Enviro-Champs in mPophomeni. 

DUCT, Pietermaritzburg. 

A Review of the Enviro-Champs in mPophomeni, a township in the 

uMngeni Catchment. The research clarifies enabling and constraining 

factors when engaging in community mobilisation for wise EI 

management. 

  

 

http://unesdoc.unesco.org/images/0026/002614/261445E.pdf
http://unesdoc.unesco.org/images/0026/002614/261445E.pdf
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[1]For a useful overview of the work of Bhaskar see Bhaskar, R. & Scott, D. (2015). A Theory of 

Education. Springer International Publishing, New York, NY. 

[2]This includes elected local leaders (Councillors) traditional leaders as well as leaders in local or 

district government. 

[3]isiZulu, the most widely spoken language in KwaZulu-Natal, is a language in the Nguni cluster 

of languages. 
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