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EXECUTIVE SUMMARY 

 

Situation Assessment Overview 

This Situation Assessment report for the Isipingo Estuary provides the foundation for the Estuary Management 
Plan that is to be developed, as stipulated under the National Environmental Management: Integrated Coastal 
Management Act 2008 (Act No 24 of 2008) (ICM Act).  The report describes the current state of the Isipingo 
Estuary and provides a review of the legal requirements relevant to the system; the background to the study 
area including previous studies undertaken; an overview of the spatial, social and economic context including 
land-use patterns; a description of the estuaries biophysical characteristics; assessments undertaken in relation 
to ecological water quality and quantity, hydrology, flooding and ecosystems goods and services and related 
management recommendations; management opportunities and constraints; and finally direction in respect to 
conservation planning, priority restoration actions and the way forward. Included in the report are various GIS 
maps which indicate the surrounding industrialisation, land-use patterns, infrastructure and degradation zones.  

 

Background 

The Isipingo Estuary, situated within the Prospecton industrial area south of Durban, presents a particular 
challenge with respect to integrated estuarine management. The present day highly modified state of the 
estuary is a product of the progressive and dramatic transformation of the joined Isipingo-Umlazi estuarine 
system and surrounding area for industrial and residential establishment from as early as 1840. The natural 
mean annual runoff of the system has been reduced by more than 95% resulting in the inability of the system to 
retain an open mouth. It is subject to excessive levels of pollution from various sources, particularly industrial, 
exacerbated by the upstream diversion of the Isipingo River, resultant low flow and closed mouth conditions. 
Despite its degraded state, the estuary exhibits incredible ecological resilience and represents a significant 
biodiversity core area within the urban industrial landscape.  It also holds significant value and particular 
importance to both the surrounding community and visitors from surrounding areas and the wider Durban area.  
This is most likely due to its historical significance, and the fact that it is a last remaining green area, despite its 
condition, in a fully transformed industrial area. In addition, the Prospecton industrial area is increasingly subject 
to flooding brought on by frequent and heavy precipitation and the existing management of the estuary is not 
contributing to the effective reduction of flood damage to the surrounding industries and homes.  For these 
reasons, there is a strong sense of ownership and community involvement, in respect to environmental issues 
relating to the Isipingo Estuary, through various well established and active fora as well as the Isipingo Island 
Institute.  

 

Socio-Economic context 

The system is located within the South Durban Basin which is a key manufacturing and industrial zone of the city, 
contributing some 30% of the Durban’s Gross Domestic Product (GDP) and is the second biggest industrial 
heartland of South Africa providing 10% of the country’s manufacturing employment opportunities. Much of the 
land surrounding the estuary consists of industrial, and to a lesser extent commercial and residential, areas. 
Consequently, job opportunities are mostly manufacturing-related. Furthermore, the relatively high property 
values in the area are likely the result of the amount of infrastructure and commercial and industrial activity 
which occurs there. Despite the built environment, there is still a large proportion of residents without basic 
municipal services and amenities. 
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Biophysical Description 

Originally a permanently open system, the Isipingo Estuary has been artificially maintained as a permanently 
open estuary by the placement of pipes through the sand berm. The estimated catchment of the Isipingo River is 
51 km2 and the river length is 27 km.  The estuary itself covers an area of approximately 6.8 ha and comprises a 
northern arm and a southern `blind’ lagoon. As a result of the modifications to the system, the quality of the 
water from upstream is extremely poor. The system is characterised by accumulations of very fine, soft 
anaerobic material in the mid and upper reaches and very high metal concentrations including iron, mercury, 
lead and zinc. In terms of biodiversity, the number of species and the total densities of invertebrates have 
declined rapidly in the upper reaches and fish numbers have indicated a catastrophic decline. In addition, the 
channel is periodically choked by alien floating macrophytes, water hyacinth Eichhornia crassipes, and an 
assortment of solid waste. The only outstanding feature of any ecological importance is the remnant natural 
mangrove stands. Overall, the health risks associated with any activity that brings people into contact with this 
water are significant and cannot be ignored.  

 

Exploitation of Living Resources and Ecosystem Goods and Services  

There is very limited, if any, exploitation of living resources (mainly sandprawns) within and around the Isipingo 
Estuary, which is likely to have a negligible effect on the integrity of the estuarine system.  

Goods and services provided by the Isipingo Estuary were identified as being predominantly disturbance 
regulation, nutrient cycling, waste treatment, biological control, refugia, food production, raw material, 
recreation, and cultural. In terms of the numbers of beneficiaries, the natural heritage conservation, sediment 
supply, coastal storm damage minimisation, assimilation and dilution of pollution, and disease control services 
produce the greatest benefits. Actions which improve the size and condition of the mangroves, the estuary 
mouth and the estuary water column would appear to generate the greatest social benefits. It was determined 
that the repair of the diversion works, the management of the mouth to optimise a linkage to the ocean, the 
reduction of pollution loads by industry and the waste water works to legally acceptable levels, and the potential 
transfer of water from the adjacent Mbokodweni River would be to be the option that will generate more than 
double the benefits to the local resident, the metro residents and to the KZN community than the current 
situation.     

 

Provisional Health Assessment 

The natural functioning of the Isipingo Estuary has effectively ceased. The system is currently in a very poor state 
with the system scoring an extremely low health score of 16 which puts it extremely low in the Provisional 
Ecological Status category F (Highly Degraded). The major drivers for these changes in the system were assessed 
to be predominantly human induced.  These comprised both irreversible (removal of the Umlazi River, land 
‘reclamation’) and reversible changes (water quality and possible extensions/reinstatement of viable habitat).  
The Best Attainable State for this estuary is a Largely Modified System (Category D).  It is possible that some 
manipulation of the presently diverted flow of the Isipingo River in order restore some flow through the system 
could improve the estuarine situation. The Isipingo system was rated as being of average importance at a 
national scale, however, given the poor state of the estuarine resources of the province and in particular the 
condition of Durban estuaries it should be a priority to improve its current condition.   

 

Hydrological Assessment 

The diversion of the Umlazi and Isipingo Rivers away from the estuary has had a significant impact on the flow 
through the estuary. The mean monthly flows over the recorded period are always less than 4% of the 
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naturalised flow with the winter months (March-July) being more severely affected than the summer rainfall 
months (August-February). The current flow is approximately 3% of the naturalised flow, and the diversion of 
additional  flows  back through the estuary would be significant in improving the ecological functioning of the 
system. 

 

Flooding Assessment 

The catchment area and floodplain of the Isipingo Estuary are densely urbanised. By virtue of the low-lying 
nature of the area, the industrial and residential developments are highly susceptible to flooding. Flooding is 
exacerbated by extensive surface hardening and canalisation of the river above the estuary, habitat destruction 
and the restricted connection to the sea. Modelling results indicated that reduction of the berm height reduces 
the depth of flooding and the addition of an outlet to a future dug out port greatly assists in the reduction of 
flood volumes. Maintaining the berm height to less than 2.5m would greatly reduce flood risk to properties in 
the catchment. 

 

Way Forward 

In terms of conservation planning, the Isipingo Estuary is not currently listed as an estuary that would need to be 
formally protected to satisfy the requirements of the national conservation plan.  No plans exist for the 
proclamation of the Isipingo Estuary as a formal Protected Area within the network of EPAs. The system, in all 
likelihood, will never be physically restored to its original pristine condition, thus the main restoration action 
required is the re-establishment of adequate flow through the system. From the abovementioned assessments, 
it was predicted that the health of the system would improve following additional flow supplied by the treated 
waste water discharge, over and above runoff from the direct local catchment and low flows from the Isipingo 
River allowed through the diversion weir, in conjunction with manipulation of the estuary mouth to maintain a 
permanent connection to the sea. The practicability of implementing this strategy is yet to be determined, and it 
is strongly recommended that feasibility studies be undertaken to investigate whether this can indeed be 
implemented. 

 

“Next steps” 

This Situation Assessment will serve as the basis and platform for the development of the estuary management 
plan. This is initiated through the setting of a “Vision” of the future desired state of the estuary, followed by the 
development of strategic objectives and management strategies to achieve this state. This is a consultative 
process involving all relevant stakeholders who will be offered the opportunity to contribute to the development 
of the plan and future management of the estuary. 
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1. INTRODUCTION 

Estuarine ecosystems are not isolated systems.  They form an interface between marine and freshwater systems 
and are part of regional, national and global ecosystems, either directly via water flows or indirectly thorough 
the exchange of fauna.  In addition to the biota that these estuaries support, they provide a range of goods and 
services (uses) to the inhabitants of the various regions.  Disturbance in one estuary can influence a wide variety 
of habitats and organisms in the broader freshwater or marine ecosystem.  Thus, the interaction between the 
systems and users creates a delicate balance, the sustainability of which needs to be addressed by some form of 
management plan. 

Estuaries and the management thereof form an integral part of the Integrated Coastal Management Act (ICM 
Act, Act No. 24 of 2008), which states that estuaries within South Africa must be managed in a co-ordinated and 
efficient manner through the development of estuary management plans (EstMPs), in accordance with a 
proposed National Estuarine Management Protocol.  Furthermore, for effective implementation of an EstMP at 
the local level, it should link seamlessly with the many other management instruments that have been 
implemented for the metro area and that have relevance to the study area.  The Cape Action for People and the 
Environment (C.A.P.E.) Estuaries Management Programme has developed a holistic and inclusive management 
process representative of all stakeholders that can be implemented in a consistent manner throughout the 
country.  In keeping with the C.A.P.E. Estuaries Programme, eThekwini Municipality has embarked on a process 
to develop and implement consistent, integrated Estuary Management Plans (EstMP) for the individual estuaries 
within the eThekwini Municipal Area (EMA).  The Isipingo Estuary is to be the first estuarine system to which this 
process was applied and the development of an EstMP initiated.    

The Isipingo Estuary, situated within the Prospecton industrial area south of Durban, presents a particular 
challenge due to its highly modified state, the levels of pollution, and the use-expectations from the surrounding 
communities.  Despite its degraded state, the system exhibits incredible ecological resilience and represents a 
significant biodiversity core area within the urban industrial landscape.  In addition, the Prospecton industrial 
area is increasingly subject to flooding brought on by frequent and heavy precipitation and the existing 
management of the estuary is not contributing to the effective reduction of flood damage to the surrounding 
industries and homes.  The Isipingo Estuary is a key ‘natural’ system that, if managed properly, can play a 
significant role in reducing risk to the economic prerogative of the area.  It is clear that this system requires 
direct intervention and active management.  SSI Engineers and Environmental Consultants (Pty) Ltd in 
collaboration with Marine and Estuarine Research were appointed by eThekwini Municipality to draft an Estuary 
Management Plan (EstMP) for the Isipingo Estuary. 

 

1.1. Structure of the report 

This report constitutes the first objective of the estuary management planning process, the Situation 
Assessment, after which the second objective, the drafting of the Estuary Management Plan, will be undertaken.  
The purpose of this component is to assess and evaluate available information sources relevant to the Isipingo 
Estuary that would inform or influence management decisions with the EstMP.  Where appropriate, the 
development of the Isipingo Estuarine Management Plan Situation Assessment followed the generic framework 
as proposed in the C.A.P.E. Generic Estuarine Management Plan.  The current report explores and contextualises 
the estuary relative to the economic, social and environmental ‘pillars’ of sustainability and includes a summary 
of the: 

 Legal requirements relevant to the Isipingo Estuary; 

 Background to the study area including relevant previous studies undertaken; 

 An overview of the spatial, social and economic context; 

 A description of the estuaries biophysical characteristics;  
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 Assessments undertaken in relation to ecological water quality and quantity, hydrology, flooding and 
ecosystems goods and services; and  

 Finally providing direction in respect to conservation planning, priority restoration actions and the way 
forward. 

Included in this report are the relevant maps and diagrams illustrating key features of the study area. Ancillary 
information which supports this Situation Assessment has been included as Appendices. 

 

2. LEGISLATION, POLICY AND MANAGEMENT REVIEW 

This section describes the current legal, policy and management context of estuaries within South Africa.  The 
intention is not to discuss the Isipingo River and Estuary to any great detail but rather to focus on the framework 
of legal and management tools available.  This will highlight two issues, firstly the issue of legal requirements, 
i.e. the minimum requirement for legal compliance to the letter of the law, and secondly, the interpretation and 
implementation of management interventions. 

Important National Legislation is detailed in Table 1 below.  This table reflects on the various instruments, 
provides a brief description of the instruments and then details their relevance to the Isipingo Estuary. 
International obligations and agreements and important National White Papers are detailed in Appendices A 
and B.  Provincial and local policy and legislative issues are dealt with in the sections that follow hereafter. 
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Table 1. Important National Legislation. 

Name Short description Relevance 

The Constitution of the Republic of 
South Africa (Section 24) 

Section 24 of the Constitution’s Bill of Rights provides all citizens the right 
to an environment that is not harmful to their health or well-being as well 
as to have the environment protected, for the benefit of present and 
future generations, through reasonable legislative and other measures 
that: prevent pollution and ecological degradation; promote conservation; 
and secure ecologically sustainable development and use of natural 
resources while promoting justifiable economic and social development. 

The environmental right in the Constitution is particularly 
relevant as it highlights the need to curtail current pollution 
incidents, prevent future incidents and implement a strategy 
to reverse the current ecological degradation of the Isipingo 
Estuary and past management trends.  This EstMP, as well as 
its effective implementation, is the tool to achieve this. 

National Environmental 
Management Act  
(Act 107 of 1998)  
 

NEMA provides for co-operative environmental governance through the 
establishment of national environmental management principles, and 
procedures for their incorporation into decisions affecting the 
environment. It provides that specific attention be given to sensitive, 
vulnerable, highly dynamic or stressed ecosystems, such as estuaries. 
 
Environmental Impact Assessment Regulations that have been 
promulgated under this Act that list activities requiring assessment and 
environmental authorization. 

The principles of the NEMA need to be applied in the 
development of this plan.  The Isipingo Estuary is considered 
to be a sensitive, vulnerable and highly dynamic ecosystem. 
 
NEMAs listed activities in respect to estuaries require 
environmental authorization to be obtained prior to 
undertaking activities within the 1: 10 year flood line or within 
32m from the bank of a water course or wetland as well as 
within 100m of the high water mark. 

Marine Living Resources Act  
(Act 18 of 1998) 
amended 2000 
  

This Act regulates the utilization, conservation and management of 
marine living resources and the need to protect whole ecosystems 
preserve marine biodiversity and minimize marine pollution. 

Recreational fishing, bait collecting and subsistence harvesting 
(to a lesser degree) are important pastimes in respect to 
Isipingo.  Some commercial operators launch from the 
Reunion Ski Boat club – which launches at the mouth of the 
Isipingo Estuary. 
 
This Act regulates these activities via licenses.  Ezemvelo KZN 
Wildlife has been delegated responsibility in KZN by the 
National Department.  

National Water Act  
(Act 36 of 1998)  
 

This Act ensures the protection of South Africa’s water resources and 
aquatic ecosystems, including estuaries through the development of 
policies to provide guidance in developing resource quality objectives as 
well as the regulation of water use as well as waste disposal.  

Estuaries are classified as a water resource under this Act and 
as such, this Act provides guidance in respect to any objectives 
identified in respect to both water quality and quantity. 
 

National Environmental 
Management: Biodiversity Act 
(Act 10 of 2004) 
 

This Act provides for the conservation of biological diversity, regulates the 
sustainable use of biological resources and ensures the fair and equitable 
sharing of the benefits arising from the use of genetic resources.  

Estuaries are considered to be critical in respect to biodiversity 
value and importance and as such the Plan needs to take 
cognizance of the requirements of this Act. 

National Heritage Resources  
Act (Act 25 of 1999)  
 

The Act introduces an integrated and interactive system for the 
management of national heritage resources which includes landscapes 
and natural features of cultural significance. 

Potential areas of National heritage significance could be 
identified. 

Local Government: Municipal 
Systems Act  

These Acts requires Municipalities to prepare and adopt a single inclusive 
plan for the development of the Municipal area called an Integrated 

eThekwini is a capacitated Municipality with a range of 
planning instruments developed to guide development.  These 
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(Act 32 of 2000)  
Local Government Transition Second 
Amendment Act  
(Act 97 of 1996)  
 

Development Plan (IDP) which are intended to encompass and harmonise 
planning over a range of sectors such as water, transport, land use and 
environmental management. These Plans are proposed to: 

 Link, integrate and coordinate plans and take into account proposals 
for the development of the municipality; 

 Align the resources and capacity of the municipality with the 
implementation of the plan;  

 Form the policy framework and general basis on which annual 
budgets must be based; and 

 Be compatible with national and provincial development plans and 
planning requirements that are binding on the municipality in terms 
of legislation.  

are discussed in detail in later sections. 

Water Services Act  
(No. 108 of 1997)  
 

This Act provides for the national management of water services via: 

 Management of right of access to basic water supply and basic 
sanitation necessary to secure sufficient water and an environment 
not harmful to human health or well-being;  

 Management and control of water services, in general, including 
water supply and sanitation; 

 Regulation of industrial use of water, both in terms of use and 
disposal of effluent; and 

 Preparation and adoption of Water Services Development Plans by 
water services authorities that typically form part of IDP’s.  

Isipingo is a transformed “working” system and any future 
planning needs to take cognisance of this Act in respect to 
both water supply and sanitation as well as in respect to 
industrial effluence and run off. 

National Health Act  
(No. 61 of 2004)  
 

The responsibility to render environmental health services in terms of this 
Act was delegated to eThekwini Municipality on 1 July 2004. They must 
therefore ensure that appropriate municipal health services are 
effectively and equitably provided in their respective area of jurisdiction. 
Such services include (insofar as it influences human health, except in 
ports):  

 water quality monitoring;  

 waste management; and  

 Environmental pollution control.  

Isipingo is a small transformed but heavily polluted system and 
as such water quality monitoring, waste management and 
environmental pollution control of factors of critical 
importance need to be reflected upon in any planning and 
management exercises. 

National Environmental 
Management: Waste Management 
Act (2009)  
 

This Act proposes to regulate waste management in order to protect the 
health and the environment by providing reasonable measures for the 
prevention of pollution and ecological degradation and for securing 
ecologically sustainable development while promoting justifiable 
economic and social development; to provide for national norms and 
standards for regulating the management of waste by all spheres of 
government and for specific waste management measures.  

Isipingo is a small transformed but heavily polluted system and 
as such measures contained in this Act are significant and 
need to be incorporated in any future management of the 
system. 
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2.1. National Estuary Management and Requirements 

2.1.1 The ICM Act 

National estuary management is currently regulated in terms of the Integrated Coastal Management Act of 2008 and the draft national protocol as 
developed in the C.A.P.E. Estuaries Programme is detailed in Table 2 below.  This table describes the current policy context of estuaries within South 
Africa. 

Table 2. Overview of the Integrated Coastal Management Act, Act No. 24 of 2008. 

Aspect Summary 

Relevance to the Study Area The ICM Act provides the overarching legal framework for coastal management in South Africa, and as such the provisions and requirements 

of the ICM Act assume paramount importance in the context of estuarine management.  

Rationale for the ICM Act First and foremost, the ICM Act has been established in order to provide the legal framework for integrated coastal and estuarine 

management, thereby instating integrated coastal management as the preferred vehicle for the promotion of sustainable coastal 

development in South Africa. 

Chapter 4: Estuaries This chapter of the ICM Act aims to facilitate the efficient and coordinated management of all estuaries. This includes provisions that ensure 

they are managed in accordance with: (a) a National Estuarine Management Protocol approved by the Minister(s) responsible for 

environment and water affairs; and (b) estuarine management plans for individual estuaries. The protocol will provide a national policy for 

estuary management and guide the development of individual estuarine management plans. Furthermore, it must be ensured that estuarine 

management plans are aligned with the National Estuarine Management Protocol and the National Coastal Management Programme.  

Purpose of the National 
Estuarine Management 
Protocol 

 To determine a strategic vision and objectives for achieving effective integrated management of estuaries; 

 To set standards and guidelines for estuary management; 

 To define how management responsibilities must be carried out by organs of state and others; 

 To specify a review process for estuarine management plans to ensure compliance to the ICM Act;  

 To publish the protocol for public comment as determined in section 53 of Chapter 6; and 

 To establish minimum requirements and identify people responsible for preparation of estuarine management plans, and the process to 
be followed. 

Requirements of Estuarine 
Management Plans 

 Consistency with the National Estuarine Management Protocol; 

 Consistency with the National Coastal Management Programme; 

 Consistency with applicable provincial coastal management programme(s); 

 Consistency with the applicable municipal coastal management programme; and 

 Publication of the plan for public comment as determined in part 6 of Chapter 6 of the ICM Act. 

Conclusion 

This document has been examined predominantly in terms of the aspects specific to the study area. In terms of the recommendations for estuarine management, this 
component will be examined in greater detail during development of the management objectives and priorities for the EstMP, and in conjunction with the requirements of 
the ICM Act.  
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2.1.2 Draft National Estuary Management Protocol 

As detailed above, the ICM Act aims to facilitate the efficient and coordinated management of all estuaries via 
the proposed National Estuarine Management Protocol proposed to be approved by the Minister(s) responsible 
for environment and water affairs; and estuarine management plans for individual estuaries. The protocol will 
provide a national policy for estuary management and guide the development of individual estuarine 
management plans. Furthermore, in terms of the ICM Act, it must be ensured that estuarine management plans 
are aligned with the National Estuarine Management Protocol and the National Coastal Management 
Programme. 

 

2.1.3 C.A.P.E. Estuaries Programme 

The Cape Action for People and the Environment (C.A.P.E.) programme is a joint venture between government, 
NGOs and civil society which aims to unite stakeholders “in a strategy to conserve biodiversity and create 
benefits for the people of the Cape Floristic Region”1. The initiative is coordinated by the South African National 
Biodiversity Institute (SANBI) and was funded from 2004-2009 by the Global Environment Facility of the World 
Bank.  One of the projects under the C.A.P.E. umbrella is the C.A.P.E. Estuaries Programme.  The overarching 
objective of this programme is as follows: “improvement of estuary management in the Cape Floristic Region 
through the development of estuary management plans and the associated capacity to implement them”2.  
Among the project outcomes of the CAPE Estuaries Programme are the following guideline documents: 

 Proposed Generic Framework for Estuarine Management Plans – provides a management structure in 

respect to the diverse activities which occur in and around estuaries, and attempts to standardise the 

development of EstMPs in South Africa; 

 Interpretation of Legislation Pertaining to Management of Environmental Threats within Estuaries –

provides the legal framework relevant to South African estuaries and describes key legislation pertaining 

to management and the control of specific activities and developments in and surrounding estuaries; 

 Sustainable Tourism in Estuaries of the Cape Floristic Region – provides a background to sustainable 

tourism and details guidelines and management recommendations for sustainable tourism in estuaries 

of the Cape Floral Region; 

 Collection of Bait Organisms in Estuaries – describes estuarine bait organisms, their respective life 

history strategies, methods of bait collection and potential impacts as well as making recommendations 

for bait collecting;  

 Preliminary Zoning of Human Use of Cape Estuaries based on Sensitivity Mapping and Carrying Capacity 

– motivates the need for zoning and proposes a methodology for the zoning of estuaries for human use; 

 Promoting Appropriate Water Quantity & Quality Management in Estuaries – describes the resource 

objectives for the quantity and quality of water in estuaries and details managing activities that 

influence these elements, specifically  land-derived waste and wastewater discharges, dredged-spoil 

dumping and oil pollution; 

                                                           
1 http://www.capeaction.org.za/index.php 
2 http://www.capeaction.org.za/index.php?C=manage&P=9 

http://www.capeaction.org.za/index.php
http://www.capeaction.org.za/index.php?C=manage&P=9
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 Monitoring Programmes for Implementation in South African Estuaries – describes the key elements of a 

successful monitoring programme as well as  the existing monitoring protocols for estuaries;  

 Sustainable Fishing in Estuaries – describes the importance of estuaries for South African fisheries, 

estuarine associated fish species and provides management recommendations; and 

 Generating Education & Awareness of the Estuaries in the Cape Floristic Region - describes formal 

education at tertiary institutions, less formal training opportunities, and provides guidelines for 

developing an education and awareness programme.  

Where relevant and possible, these guidelines and recommendations will be incorporated into the estuary 
management planning process. 

 

2.2. Provincial Legislation – KZN Draft Coastal Management Programme (CMP) 

This draft provincial policy / coastal programme is aimed at promoting sustainable coastal development and the 
long term benefits for the sustainable utilisation of coastal resources.  The policy defines the coastal zone and 
proposes a vision for the KZN coast as well as setting up principles for coastal management in KZN namely: 

 A national asset; 

 Supportive of economic development; 

 Promote social equity; 

 Enhance ecological integrity; 

 Holism (systems approach); 

 Risk aversion and precaution; 

 Accountability and responsibility; 

 Duty of care; 

 Integration and participation; and 

 Co-operative governance. 

The policy identifies goals and objectives in 5 main themes as well as a plan of action which includes a 
requirement to monitor implementation. This draft programme needs to be updated to take the ICM Act 2008 
into consideration prior to being submitted to KZN legislature for adoption after a provincial consultation 
process.   It is also noted that KZN has a draft KZN Estuary Management Programme which will also need to be 
submitted as part of the Draft Provincial CMP. 

 

2.3. Local Municipal Policy 

2.3.1 eThekwini Environmental Management Policy 

The eThekwini Environmental Policy guides effective municipal implementation of the Integrated Development 
Plan and promotes environmental sustainability, as well as economic efficiency and social equity. Numerous 
objectives in this Policy are of particular relevance to this planning process, specifically in respect to developing 
appropriate management / co-ordination structures (including business, labour, community organisations and 
non-governmental organisations in such a structure) and procedures to ultimately manage and conserve the 
remaining biodiversity of this asset.  This will be done via appropriate management interventions; responding 
effectively to any environmental health hazards and emergencies; improving the effectiveness of pollution and 
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waste management activities including discharge into the coastal environment; managing the water resources in 
an integrated manner and building on current partnerships developed especially with neighbouring land 
owners/users and businesses.  This EstMP proposes to give effect to the objectives as contained in the 
eThekwini environmental management policy. 

 

2.3.2 The eThekwini Municipality Biodiversity Report 2007 

According to this report the Maputaland-Pondoland Region, stretching from the Eastern Cape to Maputo in 
Mozambique, and including the eThekwini Municipal Area (EMA), has been identified by Conservation 
International as a ’biodiversity hotspot’ of global importance.  Given the global significance of the Region, the 
South Africa’s National Spatial Biodiversity Assessment (NSBA 1) identified this Region as one of nine priority 
terrestrial areas for conservation action.  The Region was ranked second in terms of vulnerability resulting from 
future pressures on biodiversity (e.g. an increase in population density and habitat fragmentation).  The Mvoti to 
Mzimkulu Water Management Area (including the EMA) was also highlighted as having the highest proportion of 
critically endangered and endangered main rivers on the South African east coast.  With regard to marine 
biodiversity, experts predict that pressures will increase in this environment as a result of inter alia the 
extractive use of marine living resources, the condition of river catchments and climate change.  eThekwini 
Municipality prepared this report which includes a history of the area, biodiversity vision and goals as well as 
implementation actions.  This report provides a current state of estuaries within eThekwini as at 2007, a 
description of current pollution threats to estuaries as well as implementation plans which should be included in 
any managed plan for the Isipingo Estuary. 

 

2.3.3 The eThekwini Municipality Integrated Development Plan (IDP) 

The eThekwini Integrated Development Plan (IDP),  focuses on “Turning Ideas into Action”, and translating the 
City Vision *“By 2020 the eThekwini Municipality will enjoy the reputation of being Africa’s most liveable city, 
where all citizens live in harmony] and key development challenges into a workable plan of action with 
prioritized strategies that are linked to budgets, timeframes and monitoring mechanisms.  Eight plans are 
structured around Strategic Focus Areas and identified programmes and key projects. 

In respect to estuary management, the IDP recognizes the value of estuaries and the importance of their 
effective management.  Programme 2: Development and implement coastal, riverine and estuarine 
management plans reflects on the priorities identified by the Coastal Management Strategy detailed below and 
the need to prepare estuary management plans for each of its estuaries. 

 

2.3.4 The eThekwini Coastal Zone Strategy 

eThekwini Municipality has recognized that the value of its coastal zone and have developed a strategy to 
protect, enhance, optimize and manage this area in a holistic and integrated way.  The coastal management 
strategy identifies numerous specific coastal management objectives, the following of which relate to the 
Isipingo Estuary Management Plan: 

 Coastal Recreation/Tourism Development Plan;  

 Estuary Management Plan for each estuary; 

 Coastal and Stormwater  / Water Quality Improvements; 

 Coastal Education and Awareness; 

 Sustaining the Supply of Environmental Goods and Services; and 

 Managing Development in the Coastal Zone. 



Isipingo Estuary Management Plan: Situation Assessment 

Page 9 of 126 

 

 

Estuaries in particular were highlighted in respect to the significant role they play in the City as: 

 Essential components to healthy ecosystems in the boarder coastal ecology; 

 Nurseries to many fish species;  

 Key recreation nodes; and  

 Recipients of effluent created higher up in the river catchment. 
 

The Coastal Zone Strategy’s goal in respect to estuaries is “to develop and implement management plans for all 
and work towards ensuring their ecological health, their role in biodiversity conservation and optimising their 
value as recreational nodes.”  The strategy recognizes the constitutional right to a healthy, clean and safe 
environment as well as their importance as key indicators of catchment sustainability.  The approach to be 
applied is via working with and integrating all agencies involved [National, Provincial and Local] in the 
development of management plans taking the following issues into account: 

 Area specific environmental and social issues; 

 Recreation; 

 Catchment and stormwater management; 

 Development potential; and 

 Landscape values. 

These management plans must be integrated into the relevant local coastal management programme /plan and 
are required to include the following:  

 Mechanisms for monitoring the health of the estuary (this must include fauna and flora indicators); 

 Calculation of ecological reserves; 

 Commitment to a continual improvement of incoming water quality; 

 Emergency response mechanisms; 

 Breaching policy; 

 Development of built form plan; 

 Conservation plan; and 

 Clear accountability and responsibility for implementation of the management plan. 
 

2.3.5 The South Durban Basin Coastal Management Plan 

The South Durban Basin (SDB) coastal management plan was completed in June 2008 and its purpose is to 
provide a framework for the utilisation, protection, development and management of the coastal assets located 
in this area which encompasses the coastal area from the northern end of the Bluff headland to the suburb of 
Amanzimtoti North. Six coastal precincts were identified namely: the Bluff, Brighton Beach, Merewent / 
Treasure Beach, the SAPREF Dune, Isipingo Beach and Amanzimtoti North. 

This coastal management plan identified and assessed the study area and formulated a vision and a coastal use 
zoning plan as well as development and management strategies per precinct.  The Isipingo Estuary falls within 
the Isipingo precinct.  The precincts features, facilities and activities were summarised and risks identified (Lack 
of catchment management, sea level rise, unstable land, industrial development, uncontrolled resource 
harvesting and uncontrolled settlement).  A situational assessment of the performance of the precinct was then 
conducted considering national, economic and social roles as well as environmental services.  The plan 
concludes with a detailed marine assessment highlighting coastal features, infrastructure and facilities and their 
effects and proposed management strategies and actions. 
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Undertaking an estuary management plan was highlighted by this study as a priority with key issues raised in the 
stakeholder consultation process as being the protection of the biodiversity asset, the prevention of exploitation 
of marine resources, inadequate provision of coastal recreation facilities and the management of the adverse 
impacts of industrial pollution.  The main characteristics of this system were summarised as having:  

 Mangroves; 

 Transformed;   

 Limited fresh water inflow; 

 Impacted tidal exchange; and 

 Numerous pollution events (dumping and fish kills). 
 

2.3.6 Marine Hazards in eThekwini 

eThekwini Municipality developed an internal marine hazards report in response to numerous natural events or 
human activities impacting and predicted to impact on the eThekwini coastline.  Hazard types are categorized 
as:  

 Storm damage; 

 Localized hazards (Unexpectedly strong currents, adverse wind and wave conditions);  

 Uncontrolled development;  

 Low oxygen content of water;  

 Oil pollution;  

 Introduction of exotic marine species  through Ballast Water Exchange;  

 Toxic cargo spills/radioactivity;  

 Marine discharges (outfalls – both sewer and storm water); and  

 Climate change (Sea Level Rise and increased Storminess). 
 

These potential hazards are described, potential causes identified, available information as well as 
consequences, their locality, risk and status of mitigation. 

 

2.3.7 South Durban Basin Accelerated Greening Plan: Rivers and Canals 

The South Durban Basin Accelerated Greening Plan: Rivers and Canals was prepared in November 2007 and 
identified:  

 Their problems and the challenges of integrating their use, ownership and management; 

 Potential interventions for improving their value; and  

 Strategic intervention for their rehabilitation. 
 

After consultation, various interventions were identified including the protection and enhancement of natural 
resources; promoting their recreational use and accessibility; considering current land use and future 
development prospects; and facilitating infrastructure provision via an access network.  This plan identified the 
general management issues as being solid waste pollution; invasive alien plants; poor water quality; and safety 
issues. 

The engineering aspects of the Isipingo lagoon, beach lagoon and Isipingo canal are described and the river 
health summarised as being predominantly “poor” with in-stream habitat being the only “fair” rating.  The 
canalizing of the river to protect the industrial developments is described as well as the extensive invasion of the 
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riparian zone by alien exotic species.  The quality of water in the system [high phosphate, very high total 
nitrogen and raw sewage] and its negative impact in its integrity and health is also detailed.  Surrounding land 
use is described, including faming activities on leased land, with the predominant use being industrial.  Land 
ownership is also detailed in this report. 

Management priorities are identified as being the identification and reduction of pollution and the control of 
alien weeds in the riparian zone.  Various interventions are proposed in response to these management 
priorities and the plan concludes with recommendations for their implementation. 

 

2.3.8 South Durban Basin Spatial Development Framework 

The eThekwini SDB Spatial Development Framework (SDF) was initially developed in late 2004 and was 
conducted in four phases.  Phase 1 spatially analysed the SDB and assessed its future planning and development 
direction.  Phase 2 established a spatial strategic vision and concept framework with phase 3 consolidating this 
framework and identifying key outcomes.  Phase 4 focused on implementation and the development of a 
phased strategy for ongoing implementation of key projects identified.  The SDB was also divided into precincts 
with Precinct 8 (Isipingo) and Precinct 11 (Isipingo Beach) being of relevance to this estuary management plan. 

 

2.3.9 The proposed EThekwini Coastal Management Programmes 

eThekwini Municipality does not, as yet, have a Municipal Coastal Management Programme (CMP) developed, 
as per the ICM Act and are currently using their legally outdated Coastal Management Strategy to provide 
guidance.  They are required to develop and adopt a Programme within four years of commencement of the ICM 
Act.  Such a programme should therefore be complete and adopted by December 2013.  

As previously highlighted, the South Durban Basin does have a Coastal Management (CM) Plan which was a pilot 
project intended to formulate an approach for the roll out of coastal management plans for the remainder of 
the Municipality’s coastal areas (eThekwini Municipality, 2008).  The CM Plan identifies the key issues relating to 
the Isipingo area to be the following: 

 Protection of biodiversity assets;   

 Prevention of exploitation of marine resources;  

 Prevention of inadequate coastal recreation facilities; and 

 Mitigation of the adverse impacts of industrial pollution. 
 

The CM Plan also identifies the risks as the loss of, or hazard to, human life or loss or damage to irreplaceable or 
fragile assets/resources).  These were: 

 Loss of dune and estuarine biodiversity asset through mismanagement or natural disaster; 

 High-level hazards to human life through collective impacts of various land based and sea transported 
pollution;  

 Landslide occurrence and related hazards to human life and damage to infrastructure/facilities and 
private property; and 

 Loss of infrastructure, facilities and private property due to sea-level rise and or catchment floods. 
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2.4. Relevant Government and Governance Structures 

2.4.1 National Structures 

The National Government Department responsible for estuary management in terms of the ICM Act is the 
Department of Environmental Affairs (DEA) in consultation with the Department of Water Affairs (DWA).  These 
two departments are currently housed in the same Ministry, namely that of Water and Environmental Affairs. 
Within the DEA, estuary management falls under Oceans and Coasts, Coastal Management and then in the sub-
directorate Estuaries and Marine Protected Areas.  This structure is currently under review and the estuarine co-
ordination function is proposed to be elevated to that of a Directorate. 

 

2.4.2 Provincial Structures 

The lead provincial agent for coastal management in KZN is the Department of Agriculture, Environmental 
Affairs and Rural Development (DAEA&RD).  Estuary management is co-ordinated at provincial level at the 
Coastal and Biodiversity Management sub-directorate and local implementation matters are dealt with by the 
eThekwini district office based in Durban.  This office has numerous sections namely: 

 Impact assessment; 

 Pollution; 

 Monitoring compliance and enforcement; and 

 Governance including coastal management. 
 

2.4.3 Local Structures 

Section 151 and 152 of the Constitution of the Republic of South Africa (No. 108 of 1998) describe the following 
status and objectives of municipalities as the local representatives of national government: 

151. Status of Municipalities –  

(1) The local sphere of government consists of municipalities, which must be established for the whole 
of the territory of the Republic.  

(2) The executive and legislative authority of a municipality is vested in its Municipal Council.  

(3) A municipality has the right to govern, on its own initiative, the local government affairs of its 
community, subject to national and provincial legislation, as provided for in the Constitution,  

(4) The national or a provincial government may not compromise or impede a municipality’s ability or 
right to exercise its powers or perform its functions.  

152. Objects of local government –  

(1) The objects of local government are-  

(a) To provide democratic and accountable government for local communities;  

(b) To ensure the provision of services to communities in a sustainable manner;  

(c) To promote social and economic development;  

(d) To promote a safe and healthy environment; and  

(e) To encourage the involvement of communities and community organisations in the matters of 
local government. 
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Additionally, the rationale for the establishment of the Municipal Systems Act (Act No. 32 of 2000) states that it 
aims to “establish a framework for support, monitoring and standard setting by other spheres of government in 
order to progressively build local government into an efficient, frontline development agency capable of 
integrating the activities of all spheres of government for the overall social and economic upliftment of 
communities in harmony with their local natural environment”. Furthermore, in terms of section 78 of the 
Municipal Systems Act, when providing municipal services, municipalities must assess (inter alia) the direct and 
indirect costs and benefits associated with the project if the service is provided by the municipality through an 
internal mechanism, including the expected effect on the environment and on human health, well-being and 
safety.  

In light of the above, eThekwini Municipality is charged with the promotion of a safe and healthy environment 
within the boundaries of its jurisdiction.  This includes the promotion of safe and healthy estuaries, a crucial 
environmental asset which provide many direct and indirect benefits and ecosystem services to eThekwini. 

 

3. INTEGRATED COASTAL MANAGEMENT AND ESTUARIES 

3.1. Coastal Zones and Boundaries 

The new integrated coastal management zones, as defined in terms of the ICM Act are explained and their 
relevance to the Isipingo Estuary Management Plan expanded upon in Table 3 below. 

Table 3. Coastal Boundaries in terms of the ICM Act 

Zone/Boundary Definition Relevance 

Coastal Public Property Ownership of large areas of the coastal zone, 
specifically now known as coastal public property, 
vests in the hands of the citizens of South Africa 
thereby preventing the  exclusive use of the coast 
by facilitating access to, and sustainable use of the 
productive coastal resources for the benefit of all 
South Africans. 

The ICM Act unequivocally vests ownership of 
coastal public property in the citizens of South 
Africa. The State remains, however, the trustee of 
coastal public property on behalf of the citizens of 
the Republic. Coastal public property cannot be 
transferred, sold, attached or acquired by 
prescription, nor can the rights over it be acquired 
by prescription. In essence, coastal public property 
includes a number of components such as the actual 
water of the coast, the land below that water, 
islands, the sea shore, and other state land such as 
Admiralty Reserve. Interesting enough, coastal 
public property also includes natural resources 
found in any of the areas mentioned above (Celliers 
et al., 2009). 

It is the duty of the State (and therefore 
eThekwini Municipality) as trustee to 
ensure that coastal public property is 
used, managed, protected, conserved and 
enhanced in the interests of the whole 
community, as opposed to only a few 
individuals or groups. The State must also 
act to take whatever reasonable legal and 
other necessary measures to conserve 
and protect coastal public property for 
the benefit of the present and future 
generations. 

 

Coastal Protection Zone The coastal protection zone is established in terms 
of the ICM Act in order to manage, regulate and 
restrict the use of land adjacent to coastal public 
property, or that plays a significant role in the 

All land adjacent to the Isipingo Estuary 
falls within this category and therefore 
needs to be managed and controlled as 
such. 
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coastal ecosystem.  This zone is a continuous strip of 
land, starting from the high water mark (HWM) and 
includes land parcels situated completely or partly 
100 metres inland in developed urban areas zoned 
as residential, commercial, or public open space, or 
land parcels situated completely or partly 1000 
metres inland in areas that remain undeveloped or 
that are commonly referred to as rural areas 
(Celliers et al., 2009). 

Coastal Access Servitudes The intention of coastal access land, as detailed in 
the ICM Act, is to provide and facilitate public access 
to coastal public property via public access 
servitudes. As coastal access is very much a local 
issue, it is the responsibility of local municipalities to 
declare coastal access servitudes. The ICM Act tasks 
the municipality with three important actions in 
regards to the provision of coastal access land. 
These are: 

 Coastal access servitudes must be declared 
within four years of the establishment of the 
ICM Act; 

 Coastal access land must be established using 
by-laws; and 

 The status of coastal access must be reported 
to the MEC every two years. 

The designation and adjustment of 
coastal access land is the responsibilities 
of local municipalities and therefore the 
eThekwini Municipality in particular.  
Access to this public asset will need to be 
ensured and maintained. 

Setbacks A tool provided by the ICM Act to coastal managers 

and decision makers. Predominantly seen as linear 

limitations but can also take others forms, for 

example, height restrictions. Set-back lines will 

assist in controlling development along ecologically 

sensitive or vulnerable areas, or any area that poses 

a hazard or risk to humans (DEAT, 2000).  

Coastal set-back lines, once adopted, propose to 

prohibit or restrict the construction, extension or 

repair of structures that are either wholly or partly 

seaward of the line. The intention of the coastal set-

back line is to protect or preserve:  

 Coastal public property such as beach amenities 
and other infrastructure such as parking; 

 Coastal private property such as private 
residences and business properties; 

 Public safety in the face of extreme climate and 
other natural events; 

 The coastal protection zone as described in 
Section 16 and 17; and 

 The aesthetics or “sense-of-place” of the 
coastal zone. (Celliers et al 2009) 

No formal coastal setback has been 
gazetted for the eThekwini coastline, 
however a coastal erosion line has been 
determined and peer -reviewed.  This line 
will become relevant when future land 
use planning of the estuary and its 
surrounds takes place during the formal 
estuary management planning process. 
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3.2. Coastal Erosion, Sea Level Rise and Global Climate Change 

Current impacts and appropriate responses to coastal erosion, sea level rise and global climate change are 
expanded upon in Table 4 below, [adapted from Kirker (n.d.); Mather & Swart (2010); and Breetzke et al (2008)]. 

Table 4. Current impacts of climate change and appropriate responses. 

 Current impacts Appropriate responses 

Coastal 
Erosion 

 Beach degradation, loss of 
 vegetation, damage to 
 infrastructure and amenity 

 Prevent and manage erosion and dune blow outs; 

 Dune re-establishment; 

 Set high value infrastructure back from the coast behind a 
naturally vegetated buffer;  

 Determine ecological reserves for rivers and estuaries. Plan 
appropriately for potential slip failures; 

 Respond collectively; and 

 Avoid and reduce risk. 

Sea Level Rise Impacts from storm surges, 
sand inundation, flooding, 
potential slippages 

 Plan for future storm surges and sea level rise;  

 Determine ecological reserves for rivers and estuaries. Plan 
appropriately for potential slip failures; and 

 Be prepared, monitor and react. 

Global 
Climate 
Change 

Impacts on water resources, 
human health, biodiversity and 
coastal environments 

 Plan across whole catchment to co-ordinate finding water 
quality and quantity solutions; 

 Make appropriate changes to the design and construction of 
infrastructure; 

 Conserve and encourage efficient water use; 

 Control pollution;  

 Plan for contingencies in order to respond to extreme events 
(flooding); 

 Improve clinic and prevention systems for diseases and 
improved access to disease control;  

 Consider protected area networks and local refugia; 

 Consider direct intervention actions for particular species; 

 Establish an inventory and monitoring network; 

 Establish a procedure for ongoing eradication of invasive 
species; 

 Include estuarine requirements in fresh water management;  

 Rehabilitate and re-vegetate dune fronts to prevent slippages; 
and 

 Rehabilitate wetland areas. 

 

4. BACKGROUND TO THE STUDY AREA 

4.1. Locality and Extent  

The Isipingo Estuary (30 00'S; 30 57'E), which is located at the centre of the study area, lies 21km south west of 
the centre of Durban, adjacent to the industrial area of Prospecton which forms part of the greater area known 
as the South Durban Basin (SDB). The study area is 452.84 ha (4,5 km2) in extent. The former Durban 
International Airport, a number of refineries and other industrial activities, informal agriculture, and a residential 
area are all present on the floodplain of this system (Figure 1). The boundary of the study area was determined 
in consultation with CSCM officials and related specifically to drainage issues along key access routes and was 
informed by previous flooding incidents.  As such, the boundary primarily follows prominent drainage lines, 
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extending from the national railway line in the west, slightly north of the Joyner Road bridge in the south, inland 
of the greater Isipingo Beach residential area in the east then toward the coastline to include the Estuary. The 
northern boundary is marked by the Isipingo Estuary mangroves, agriculture, the southern extent of the airport 
and industry just south of Sabjee Road.   The national road (N2) is the main transport route passing through the 
area.   

  

Figure 1. Map of the Isipingo study area and location of the Isipingo Estuary 

 

4.2. Historical Context of the Isipingo Estuary and its Catchment 

The story of Isipingo starts with arguably one of the most attractive and ecologically diverse estuaries in the sub-
tropical east coast of Kwazulu-Natal, to a virtually completely transformed area dominated by heavy industry, 
commerce and to a lesser extent, urban development.  The development trajectory begins with a twin river 
estuary (fed by the Isipingo and Umlazi rivers) and progresses through initial urbanisation, a period of 
commercial agriculture, the diversion of firstly of one river (Umlazi), followed by the second, and finally the 
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complete transformation of the area into the exiting industrial hub of Prospecton (Figure 2 overleaf) (Kalicharran 
& Diab, 1993).   

After the early European settlements (1840 up to 1952), much of the indigenous vegetation was cleared for 
sugarcane cultivation, market gardens and township development (Figure 2A).  The Isipingo River continued to 
function as a healthy estuary.  The Isipingo River was joined near the estuary mouth by the Umlazi estuary and 
the mean annual flow of the joint system was approximately 102 x 106 m3.y-1  (Kalicharran & Diab, 1993).  The 
Durban airport was constructed in the floodplain of the Umlazi River in 1952 (Figure 2B), necessitating the 
diversion of the river into a concrete lined canal that enters the sea 4km north of the Isipingo Estuary. The mean 
annual flow of the Isipingo system was reduced to 6 x 106 m3.y-1.   

The reduced flow resulted in the mouth being blocked by wave-deposited sand.  Two concrete pipes with ca. 1m 
internal diameter were installed below the sandbar in order to improve water exchange between the estuary 
and the marine environment.   

The possibility of developing Prospecton into an industrial area was considered for many years due to the 
shortage of suitable industrial land near Durban.  In order to create sufficient land for the establishment of the 
industrial township (Figure 2C), diversion of the Isipingo River into the Mbokodweni River, at a point where it is 
1.2km away from the ocean, was considered the optimal solution.  The then owners of Prospecton, Prospecton 
Sugar Estates Ltd., applied to the Water Court for permission to implement this plan.  Authority was granted in 
December 1969.  Sluice gates were installed at the head of the Prospection canal system (Figure 3A), to regulate 
the flow and prevent flooding of the township.  The flow of the river was further reduced to 3 x 106 m3.y-1, a 
mere 3% of the original flow (Kalicharran & Diab, 1993).  Prior to the development of this area, it was 
exceptionally low-lying between 1.2 and 3.3m above sea level and was exposed to periodic flooding, mainly 
from the Isipingo River (CSIR MEG 637, 1968).  In order to make normal stormwater drainage feasible the entire 
area surrounding the Isipingo Estuary had to be artificially raised using hard infrastructure (Figure 3B).  All of this 
occurred in a period of 30 years leading up to complete transformation, except for the remaining lower reaches 
of the river at the estuary, that still has the appearance and remnants of a natural and functional estuarine 
ecosystem.   

Throughout the development trajectory described above, the natural portion of the river and estuary remained 
subject to high expectations from the surrounding coastal and inland communities.  Ignoring the 
disproportionate percentage of transformed land surrounding the estuary, the community has enjoyed having a 
place to ‘escape’ from the harshness of the industrial setting.  The Isipingo Estuary and beach area is still seen as 
an open space and natural environment that serves as an educational showcase and provides recreational 
opportunities, such as fishing, walking, swimming etc.  In reality, this area is a far cry from being truly natural 
and in its current state, the perception of naturalness (and therefore health and cleanliness) is simply erroneous.  
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Figure 2. Historical developments that contributed to 
the current degraded state of the Isipingo Estuary 
(Kalicharran & Diab, 1993) 
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Figure 3: The Isipingo River diversion, weir and canal system of the Isipingo Estuary study area (A); and the hard infrastructure (dark blue lines) in 
place to artificially raise the low-lying industrial area of Prospecton. 
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4.3. Responses to the changes to and resultant degradation of the Isipingo Estuary 

The current section is a record and comment on the major human activities since the 1940s which have 
impinged on the estuary in one way or another.  In this regard one must presume that the long term impacts 
on the Isipingo Estuary, arising firstly from the diversion of the Umlazi river to the north of the former 
Durban International airport site, secondly from the installation of sluice gates, drainage canals and the re-
direction of the Isipingo flow to the Mbokodweni River (see Figure 2 above), and finally from the 
industrialisation of the Prospecton area, were either not anticipated or seen as inevitable, unavoidable and 
simply the normal (sacrificial) costs of progress and economic development.  Whichever was the case, the 
progressive degradation of the Isipingo Estuary over the last half century, generated a plethora of appeals, 
meetings, seminars, rehabilitation proposals, court cases and pollution investigations, many of which have 
laboured mightily, but as will be seen, have elicited virtually no response to the plight of the estuary.   

Although the sluice gates might have proved their worth as flood protection devices for the Prospecton area, 
their value as guarantors of a water supply to the estuary was questioned at least as early as 1982.  The then 
Estuarine Action Committee of the Town & Regional Planning Commission commissioned a meeting in June 
1982.  This was followed by an unpublished report by Anderson (1982), the then Assistant Chief Town and 
Regional Planner (Urban), describing an inspection which showed that a sluice gate, which was meant to be 
open, was actually closed, and that the flow through the smaller sluice gate was largely discharge from the 
Umlazi sewage works.  Serious doubt was also expressed that, even under maximum flow through the 
sluices, there would be enough flow to scour the canals and flush out the estuary.  It was the consensus that 
“degradation of the estuary through water starvation is due to the limitations which are built into the design 
of the flood diversion system (presumably including the diversion of the Umlazi) and canalisation of the 
Isipingo River.”  Despair was expressed regarding policing of pollution events “as it was invariably impossible 
to pin it down legally on the culprits.” 

A succession of major fish kills in November 1983, accompanied by heavy rain and the bursting of a retention 
pond at the Isipingo Textile Factory, again sparked  a host of meetings, discussions, investigations and 
reports involving various engineers and pollution control officers, but as will become an increasingly 
apparent trend, little if any response materialised. 

An investigation by the Council for Scientific and Industrial Research (CSIR) in August 1985 (Ramm, Cerff & 
Harrison 1985e) basically confirmed the earlier assessment by Begg (1978, 1984a) in their description of the 
system “as showing a severe degree of degradation” and it being “presently impossible for the river portion 
of this system to support aquatic fauna to any degree.”  This report preceded a seminar in April 1986 (Natal 
Town and Regional Planning Supplementary Report 25 of 1987), where the addresses given by 
representatives of the then Department of Environmental Affairs and Tourism, the then Department of 
Water Affairs and Forestry, the Wildlife Society of South Africa, the University of Natal, the National Institute 
of Water Research and National Research Institute of Oceanography, the Council for Scientific and Industrial 
Research and the Mayor of Isipingo are recorded verbatim.  The audience included representatives of 
SAICCOR, the Isipingo Wildlife Centre, McGarr, Bosch & Associates: Consulting Engineers, the City Council, 
Oceanographic Research Institute and Natal Parks Board.  There is no follow-up documentation or indication 
of any follow-up action.  In 1989 a memorandum was submitted to the then Deputy Minister of 
Environmental Affairs by the Isipingo Centre of the Wildlife Society of Southern Africa detailing their concern 
regarding “environmental problems and health matters” and the “inactivity” of the Borough of Isipingo.   

The report by Grobler (1992) referred to above, arguably arose out of the seminar of 1986 and the above 
memorandum.  As indicated above, the report was more wide ranging than any previous description and 
provided more water quality information as well as some sobering comments, of which the following is a 
précis and arguably as relevant and accurate today as it was then: 

 The water quality is unfit for human contact and “for the environment”; 

 Rehabilitation to a 1939 condition “will never be possible” although it may be possible to restore an 
aesthetically acceptable, functional biological system; 
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 Freshwater inflow and tidal exchange are insufficient to maintain a functional system; 

 Industrial areas in the catchment are a “significant source of metal and toxic organic contaminants”; 

 The industrial areas and the Umlazi township both contribute to bacteriological contamination;  

 Metal and phenolic contamination pose a risk for aquatic organisms and a possible health hazard to 
humans if consumed; and 

 There should be notice boards prohibiting swimming and warning of the dangers of consuming of 
fish or filter feeding organisms from the system. 

In the report entitled ‘Proposals for Rehabilitation and Management of Isipingo Lagoon and Estuary’ 
(Kalicharran & Diab 1993) the underlying problem identified in the Isipingo system was the lack of adequate 
water flow which prevented the system from functioning as a natural system.  Furthermore, these authors 
outlined a rehabilitation programme and management plan for the Isipingo lagoon and estuary.  They 
identified a number of management interventions and responsibilities (see Figure 4 overleaf).  The primary 
goal of their proposed rehabilitation programme and management plan was to provide the public with the 
maximum number of nature-based recreational opportunities that are in concordance with ecological and 
conservation ethics and that avoids further degradation of the environment.    

The short- and medium-term management interventions were categorised under the following main 
headings: 

 Improvement of water flow; 

 Improvement of water quality; 

 Curtailment of littoral zone elements; and  

 Enhancement of general environmental condition. 
 
As with previous assessments undertaken, the management interventions as proposed in this report are still 
considered to be valid. 
 
Noticeably absent from their assessment and subsequent rehabilitation programme and management plan 
was any mention of issues relating to flooding.  It is also noted that none of the existing management 
instruments respond directly to the issues raised by Kalicharran and Diab (1993), the closest being the SDB 
Coastal Management Programme. 

Interestingly this paper did not refer to the Grobler (1992) report.  Again, no apparent clear rehabilitation or 
restoration actions were taken following on from this publication.  The appearance of informal settlements 
in the mangroves in the late 1990s ultimately precipitated a high court case involving the Durban City 
Council, the Isipingo and Districts Environmental Committee and the Airports Company and the government 
of South Africa, requesting the latter two bodies inter alia “to take all reasonable steps to safeguard the 
mangroves in the Isipingo Estuary”.  

In 2000, the Isipingo Island Institute was formed with the mission, inter alia of “preservation and 
rehabilitation of the natural resources found in the estuary”.  This local community initiative is described in 
the commemorative brochure (Sewduth, 2000) produced to mark the launch of the Institute in November 
2000.  A major achievement of the Island Institute was the construction of a boardwalk, passing through the 
mangroves and linking a point immediately upstream of the hotel with the interpretive centre on the north 
bank (Figure 5 overleaf).  Although intended as strictly an educational facility allowing only controlled access 
to the mangroves with minimum impact, the walkway has in recent years become a general thoroughfare 
despite this being highlighted as an issue during the EIA process and control measures to prevent this 
happening being put into the EstMP.  
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Figure 4. Outline of the proposed rehabilitation and management plan for the Isipingo Lagoon and 
Estuary (taken from Kalicharran & Diab, 1993).  
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Figure 5. Efforts by the Isipingo Island Institute to improve conditions in the vicinity of the estuary by 
construction of a boardwalk and education centre that was celebrated with a launch involving local school 
children and dignitaries. 

Coinciding with the completion of the boardwalk, Marine & Estuarine Research (MER) was mandated to 
convene a specialist workshop in December 2003 to consider options for rehabilitation (Demetriades, 2006).  
This involved representatives from the Council for Scientific and Industrial Research, various departments 
within the eThekwini Municipality, the KZN Department of Agricultural and Environmental Affairs, the 
National Department of Environmental Affairs and Tourism and the Isipingo Island Institute.  Unsurprisingly 
in hindsight, the same issues that had been highlighted by Begg (1978, 1984a) as long ago as the early 80s 
and repeated in successive meetings, initiatives and seminars since then, simply resurfaced but 
implementation of these recommendations by the responsible authorities was again lacking. 

The most recent in a long series of meetings was held in June 2008 under the aegis of the then Department 
of Water Affairs and Forestry in terms of the Isipingo-Mbokodweni Catchment Management Forum to 
consider, inter alia water resource and water quality management. These issues will again be debated in the 
second phase of development of this Estuary Management Plan which will in this instance face additional 
challenges such as the potential future of the former Durban International Airport site which may include a 
potential dug out port. 

 

4.4. Isipingo in the News 

The Isipingo River and Estuary, and the surrounding urban area, has been considered newsworthy several 
times during the last decade, particularly in respect to flooding and pollution related issues.  The table below 
provides a summary of the events and activities that were reported on in the provincial newspaper, The 
Mercury, until early 2009 (Table 5) at the earlier stages of this project appointment.  The timeline for these 
events are also given in the figure below (Figure 6).  This section only reflects issues prior to April 2009. 

It is clear from the timeline presented in Figure 6 below that pollution of the Isipingo Estuary is a regular 
event, and from the newspaper reporting it would appear as if flooding has also become a norm during 
recent years.  As mentioned previously, this timeline only reflects issues prior to April 2009. 
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Table 5. Newspaper articles from 1999 to 2009 that relate to events and activities in and around the Isipingo Estuary. 

DATE TITLE CATEGORY ACTORS AUTHOR(S) NOTES 

27/10/1999 Fourth body found 
after Durban flood 

Flood Event eThekwini, 
community, NSRI 

- Torrential rains caused flooding throughout the Durban area; hardest hit 
were the CBD and northern suburbs. A man drowned after attempting to 
cross the Isipingo River. Up to 375mm of rain in 24 hours in places, hundreds 
were left homeless. 

08/02/2001 Durban embarks on 
cholera-free water 
scheme 

Cholera 
Outbreak/Pollution 

eThekwini, WHO Farook Khan Isipingo River tests positive for cholera – 7 people die in three days, 
thousands more infected. Metro authorities acted to combat further 
outbreak with water tankers. 

12/07/2002 Durban fuel pipelines 
'leaking like sieves' 

Fuel Leakage/Pollution SAPREF, SDCEA Tony Carnie Leaks in SAPREF’s 12km of fuel pipeline which runs through residential areas 
in South Durban Basin, in excess of 1 million litres in Tara Road area.  

23/07/2002 Boom saves sea as 
rains cause oil spill 

Fuel Leakage/Pollution SAPREF Tony Carnie Heavy rains caused oil and petroleum products to overflow into a tidal canal 
which leads to Isipingo Beach but the spill was contained by absorbent 
booms before reaching the ocean.  

03/09/2002 Sapref to fund new 
look at leaking 
pipelines 

Pollution SAPREF, SDCEA, 
Green Peace, 
community 

Farhana Ismail SAPREF admits to mistakes and a poor environmental track record in the 
face of protests outside its gates, and commits to improving its 
performance.  

19/08/2003 KZN scientists warn 
of sea health risk 

Pollution CSIR Tony Carnie CSIR identifies wide range of potentially harmful changes to sea-bed ecology 
as a result of wastewater recycling, industrial effluent and stormwater 
problems in South Durban area, especially from the Umlaas Canal.  

09/09/2004 Government 
demands answers 
after oil spill 

Oil Leakage/Pollution SAPREF, DEAT, 
SDCEA 

- Approximately 5 tons of oil spilt into the sea south of Durban, the 
government demands answers. Fish were covered in oil off Isipingo, some oil 
washed up on to the beach.  

22/02/2006 Animals perish as 
sewage seeps into 
estuary 

Sewage 
Leakage/Pollution 

Community, 
eThekwini, 
Isipingo Island 
Institute, MER 

Sharlene Packree A sewerage pump breaks down, and hundreds of birds, fish and small 
animals perish in the Isipingo Estuary.  The estuary mouth is to be opened to 
allow oxygenated water to flow in.   

24/04/2006 Tapping into 
Durban's rat-tailed 
maggot mania 

Chlorine 
Levels/Pollution 

Community, 
eThekwini 

Irene Kuppan Rat-tailed maggots were found in drinking water in South Durban, also 
associated with high levels of chlorine in drinking water.  
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19/03/2007 Monster wave 
warning issued 

Flood Event eThekwini, NSRI Miranda Andrew, 
Sharlene Packree 
and Bhavna Sookha 

Freak tidal waves battered the KZN coastline; dozens of people had to be 
rescued, while many others are missing and feared dead. Isipingo is among 
the badly damaged areas, especially Isipingo Hotel. Massive infrastructural 
damage occurred throughout KZN coastline.  

21/03/2007 Estuary adds to woes 
of Isipingo home 
owners 

Flood Event Community Karishma Ganpath, 
Bronwyn Gerretsen 
and Chris Jenkins 

Isipingo Beach residents are concerned about waterlogged homes as estuary 
begins to fill up again.  

31/01/2008 High levels of E.coli 
found in Durban 
rivers 

Pollution eThekwini, 
Community 

Tony Carnie E. Coli concentrations of 440 000 counts/100ml were found in the Isipingo 
River. The South African guideline for acceptable recreational contact with E. 
Coli was set at 130/100ml. 

05/03/2008 KZN's 'tsunami' 
revisited 

Flood Event Community, 
eThekwini. 

Arthi Sanpath Isipingo Beach still severely damaged a year after the major storm event, 
which remains a testament to the work that the eThekwini Municipality still 
has to complete. 

13/03/2008 Storm knocks out 
refineries 

Flood Event, Pollution Community, 
eThekwini, 
SDCEA, SAPREF, 
Engen 

Tony Carnie A heavy rainstorm causes massive flooding and damage to South Durban 
refineries. Approximately 30 million litres of raw sewage flowed into Isipingo 
River, the estuary mouth was breached in an attempt to save fish.  

19/06/2008 Refineries mop up 
after deluge 

Flood Event, Pollution SAPREF, Engen, 
eThekwini 

Tony Carnie SAPREF has been damaged by heavy rains, causing oil pollution in the sea 
and on the beach near Isipingo. Several homes near Isipingo were washed 
away.  

28/06/2008 Billions needed for 
storm repairs 

Flood Event eThekwini, 
Community 

Bronwyn Gerretsen The eThekwini Municipality announced on Friday that approximately R40-
million will be allocated for the reconstruction of infrastructure damaged by 
the floods and declared damaged areas in the municipality and those in the 
Ugu district as disaster areas.  

25/07/2008 Durban power cut 
kills off fish 

Pollution eThekwini, 
Community 

Tony Carnie & 
Sinegugu Ndlovu 

Electricity supply cuts resulted in sewage pump failure and the death of 
thousands of fish and animals along Isipingo Beach. The deaths seemed to 
be the result of a lack of oxygen from rotting organic matter and sewage, 
rather than toxic chemicals from industry. Effluent was also being removed 
from some of the pump stations using tankers. A decision would be made on 
Friday on whether to open the river mouth to raise oxygen levels, or to treat 
the estuary with peroxide. 

12/08/2008 Storm drain system 
to be renewed 

Pollution eThekwini, 
Community 

Heinz de Boer In Isipingo, R8-million will be spent on fixing infrastructure that was washed 
away by floods. Engineers are still redesigning and repairing damaged 
infrastructure. 
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14/10/2008 Isipingo pollution 
sparks fish-kill fears 

 

Pollution Isipingo Island 
Institute, 
eThekwini 

Tony Carnie The Isipingo river and lagoon have been fouled by overflowing sewage and 
industrial effluent. Officials are expecting another fish die-off in the area. 
The source of the problem was partly an industry in Prospecton and partly a 
sewer leak in the Delo Road area, while rotting water hyacinth could be 
exacerbating the problem. 

31/11/2008 Storm decimates 
estuary fish 

Flood Event Community, 
eThekwini, SDCEA 

Wendy Jasson da 
Costa 

Hundreds of fish have died in the Isipingo Estuary after this weekend's 
thunderstorm. Fish kills on this scale occur at least twice a year.  

20/03/2009 Beaches closed after 
giant waves 

Storm Event eThekwini, 
Community 

Greg Arde Isipingo Beach residents were forced to evacuate their homes early on 
Monday after severe flooding caused by heightened tides and large swells. A 
hotel in Isipingo was evacuated due to rough seas, and all along the coast 
storm-water outlets collapsed. 
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Figure 6. Timeline of flood and pollution events in the Isipingo Estuary since 1999 and as reported in the provincial newspaper, The Mercury. 
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5. SPATIAL CONTEXT 

5.1. The South Durban Basin 

The South Durban Basin (SDB) 3 area stretches from the port of Durban in the north to Umbogintwini in the 
south and inland as far as the South Coast Road corridor, bounded to the east by an environmentally 
sensitive coastal strip.  The SDB is a key manufacturing and industrial zone of the city, contributing some 30% 
of the Durban’s Gross Domestic Product (GDP) and is the second biggest industrial heartland of South Africa 
providing 10% of the country’s manufacturing employment opportunities.   

At the same time the area is a former groups areas settlement area with a diverse historical legacy and home 
to approximately 100 000 people.  Juxtaposing polluting industries and residential areas has given rise to 
particular challenges and a tense relationship between residents and ‘big’ business.  eThekwini Municipality 
is however committed to both consolidating existing and stimulating new development and improving the 
quality of life of all residents by tackling environmental problems. The establishment of urban parks as well 
linking the coastal management zone to nature reserves, parks and public space landscaping are seen as 
mechanisms to green this urban landscape. 

The SDB is obviously an area with serious social and economic issues and the Isipingo Estuary is an important 
“cog” in this industrial machine.  The issue of community involvement in matters relating to environmental 
health are not discussed here but are of obvious importance.  This is discussed in subsequent sections. 

 

5.2. The Lay of the Land: Land Use and Land-Cover 

5.2.1 Land Use  

It is evident from land use patterns in Figure 7 below, that the study area encompasses a significantly large 
industrial sector. The residential area of Isipingo Island is the only residential zone and relatively small in 
comparison. Commercial activities are located predominantly to the north west. Agricultural market 
gardening exists in the north adjacent to the airport site (State/Institutional land). The undeveloped land 
surrounding the Isipingo Estuary constitutes the mangrove forest and swamplands. 

                                                           
3 http://www.durban.gov.za/durban/government/abms/sdb 
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Figure 7. Land-use of the study area and surrounding the Isipingo Estuary 4 

 

5.2.2 Land-Cover and Change 

Land-cover is broadly defined as the physical state of the land surface, including vegetation, soil, rock and 
human-made structures.  This is not to be confused with land-use, which is defined as the human 
modification of the natural environment into another dominant activity taking place on an area of land.   

Data used for the land-cover analysis were sourced from previous remote sensing projects with the specific 
aim of determining national or provincial land-cover.  These were: 

 National Land-Cover 1994 - The 1994/1995 National Land-Cover (NLC) effort provided for the first 
time, standardised, baseline data on land-cover for the whole of South Africa, Lesotho and Swaziland 
with enhanced spatial detail and information content. The 1994 NLC was mapped from 1:250 000 
Landsat TM imagery 1994/1995. 

 National Land-Cover 2000 - The NLC 2000 project was implemented in 2002 to update and improve 
the existing South African land-cover database after the successful completion of the 1994/1995 
mapping.  Both the NLC 94 and 2000 project were facilitated by the Council for Scientific and 
Industrial Research. The land-cover database was derived from seasonal (two seasons satellite 
imagery), ortho-rectified, standardised, high resolution digital satellite imagery from Landsat 7 

                                                           
4 Land-Use Data sourced from eThekwini Municipality, dated 2005. 
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Enhanced Thematic Mapper (ETM+), which were acquired principally during 2000 – 2002.  The 
mapping scale was 1:50000. 

 KZN Coastal Land-Cover 2005 – The Coastal Land-Cover project was commissioned in 2005 as a 
result of, amongst other reasons, the lack of updated spatial information on the development 
pressure experienced by the coastal area of KZN.  The coastal land-cover was prepared for KZN 
Agriculture and Environment Affairs (Environment Branch), and EKZNW (Biodiversity Research) by 
GeoterraImage (Pty) Ltd, South Africa.). 
 

The land-cover change analysis for the purposes of this Plan was restricted to the Isipingo catchment (U60E) 
and adjacent quaternary catchments (Figure 8). 

 

Figure 8. Quaternary catchment of the Isipingo River, as well as the adjacent catchments 
(data from Enpat). The catchment codes are shown as labels within the polygons. 

 

5.2.2.1 Land-Cover 2005 

The KZN coastal land-cover data was generated from dual-date SPOT2 and SPOT4 satellite imagery, recorded 
primarily in 2005 (DAEA, 2005).  The land-cover data is suitable for 1:50 000 scale (or coarser) mapping and 
modelling applications.  The minimum mapping unit area associated with the thematic land-cover classes is 
0.25 ha, i.e. all classified land-cover units smaller than this spatial extent were digitally “dissolved” into the 
appropriate adjacent cover class.  The results of the 2005 land-cover mapping are depicted in Figure 9 and 
summarised in Table 6 below. 
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Figure 9. Land-cover of the Isipingo Estuary study area in 0.25 ha mapping units (dated 2005).
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Table 6. Land-cover (dated 2005) of the Isipingo study area compared with that of eThekwini Municipality 
as well as the Province of KwaZulu-Natal (DAEA, 2005). 

 Area of landcover (ha) % of landcover 

Class Name Isipingo eThekwini KZN Isipingo eThekwini KZN 

Water 23 4 710 200 992 4.72 1.90 1.94 

Plantation 0 1 240 669 848 0.00 0.50 6.45 

Plantation clearfelled 0 36 81 440 0.00 0.01 0.78 

Wetlands 7 1 163 104 271 1.41 0.47 1.00 

Wetlands-mangrove 5 42 1 293 1.02 0.02 0.01 

Permanent orchards (banana, citrus) 
irrigated 

0 106 8 875 0.00 0.04 0.09 

Permanent orchards (cashew) dryland 0 0 1 263 0.00 0.00 0.01 

Permanent pineapples dryland 0 0 4 429 0.00 0.00 0.04 

Sugarcane - commercial 0 20 662 422 044 0.00 8.32 4.07 

Sugarcane - emerging farmer 11 5 952 122 193 2.32 2.40 1.18 

Mines and quarries 0 289 4 891 0.00 0.12 0.05 

Urban 222 67 952 209 278 44.92 27.36 2.02 

Golf courses 0 655 3443 0.00 0.26 0.03 

Rural dwellings 12 15 616 279 164 2.45 6.29 2.69 

Subsistence (rural) 0 1 282 262 242 0.00 0.52 2.53 

Annual commercial crops dryland 0 52 277 713 0.00 0.02 2.68 

Annual commercial crops irrigated 0 30 124 407 0.00 0.01 1.20 

Forest 6 6 063 282 308 1.13 2.44 2.72 

Dense bush (70-100 cc) 9 36 110 738 635 1.77 14.54 7.12 

Bushland (< 70cc) 5 7 202 963 272 0.99 2.90 9.28 

Woodland 0 0 263 289 0.00 0.00 2.54 

Grassland / bush clumps mix 17 8 952 447 906 3.43 3.60 4.32 

Grassland 132 54 924 3 886 100 26.73 22.11 37.44 

Bare sand 2 724 26 445 0.46 0.29 0.25 

Degraded forest 0 0 1 283 0.00 0.00 0.01 

Degraded bushland (all types) 2 2 897 143 985 0.45 1.17 1.39 

Degraded grassland 3 5 153 574 713 0.60 2.07 5.54 

Old cultivated fields - grassland 0 0 2 854 0.00 0.00 0.03 

Old cultivated fields - bushland 0 47 43 704 0.00 0.02 0.42 

Smallholdings - grassland 0 1 504 1 614 0.00 0.61 0.02 

Erosion 0 5 71 139 0.00 0.00 0.69 

Bare rock 0 53 29 229 0.00 0.02 0.28 
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Alpine grass-heath 0 0 34 308 0.00 0.00 0.33 

KZN national roads 28 1 440 10 050 5.76 0.58 0.10 

KZN main & district roads 9 3 546 73 194 1.84 1.43 0.71 

Outside KZN 0 0 6 412 0.00 0.00 0.06 

TOTAL 493 248 406 10 378 226    

 

5.2.2.2 Land-Cover Change 1994-2005 

Table 7 below shows the changes in land- cover of the Isipingo study area for the years 1994, 2000 and 2005. 

Table 7. Changes in pixel numbers in the classes of the national land- cover data for 1994, 2000 
and 2005 for the Isipingo study area. 

Class Name 1994 2000 2005 Variance
5
 

Water 114 411 362 248 

Wetlands 8 428 317 309 

Wetlands-mangrove 0 0 125 125 

Sugarcane - emerging farmer 0 199 374 374 

Urban 8 718 7 416 7 377 -1 341 

Rural dwellings 0 218 353 353 

Forest 0 152 133 133 

Dense bush (70-100 cc) 0 210 278 278 

Bushland (< 70cc) 0 0 113 113 

Grassland / bush clumps mix 0 0 519 519 

Grassland 2 541 2 317 1 400 -1 141 

Bare sand 0 30 24 24 

Degraded grassland 0 0 6 6 

 

It is clear from the data that there was little change in land-cover of the study area during the period 1994 to 
2005.  The reduction in the classes for urban land-cover and grasslands is counterintuitive and may not be 
factual.  It is important to note that a fair proportion of the observed changes may be artefact caused by the 
use of different satellite sensors and resolution, rather than real on the ground changes.  The small study 
area also possibly exaggerates this artefact to the point that the results become unreliable.  The land- cover 
comparison between catchments and sampling years is more likely to present usable information with 
increased reliability (Table 8 overleaf). 

                                                           
5 Variance calculated as the difference between pixel numbers in 2005 and 1994. Values in blue indicate an increase; 

values in red indicate a decrease. 
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Table 8. Changes in pixel numbers in the classes of the National Land- cover Data for 1994, 2000 and 2005 for the three quaternary catchments of and 
surrounding the Isipingo Study Area. 

 Class Name 
1994 2000 2005 Variance

6
 U60E  

U60D U60E U70F U60D U60E U70F U60D U60E U70F  

Water 12 250 23 146 24 886 11 807 22 742 24 968 12 168 22 713 24 961 -433 

Plantation 0 5 372 0 880 9 145 104 1 201 10 534 149 5 162 

Wetlands 1 614 4 047 1 056 2 524 6 294 3 790 2 544 5 895 3 613 1 848 

Wetlands-mangrove 0 0 0 0 0 0 0 139 0 139 

Sugarcane - commercial 7 937 67 520 3 581 7 172 57 851 2 805 7 267 57 580 2 838 -9 940 

Sugarcane - emerging farmer 0 10 690 518 1 847 37 720 18 267 4 119 47 761 22 765 37 071 

Mines and quarries 0 358 0 216 493 0 350 557 0 199 

Urban 369 231 271 950 158 483 322 042 223 152 125 976 318 541 218 665 120 819 -53 285 

Golf courses 1 562 0 0 1 401 0 0 1 406 0 0 0 

Rural dwellings 0 0 0 28 960 35 314 5 252 36 445 47 540 7 391 475 40 

Forest 0 666 2 990 7 968 10 811 7 822 10 444 15 136 9 557 144 70 

Dense bush (70-100 cc) 75 177 105 721 27 330 91 887 138 467 31 515 82 065 129 448 31 216 237 27 

Bushland (< 70cc) 0 0 0 0 0 0 11 582 11 548 945 115 48 

Grassland / bush clumps mix 0 0 0 0 0 0 30 434 39 826 6 856 398 26 

Grassland 177 448 384 819 35 845 168 065 331 680 33 896 124 575 264 752 22 800 -12 0067 

Bare sand 0 0 0 450 620 294 1169 1282 707 1 282 

Degraded grassland 0 0 0 0 0 0 909 913 72 913 

 

 

                                                           
6 Variance calculated as the difference between pixel numbers in 2005 and 1994. Values in blue indicate an increase, values in red indicate a decrease 
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5.3. Night Lights 

Satellite images derived from the USA Defence Meteorological Satellite Program’s Operational Line scan 
System (DMSP-OLS; NOAA National Geophysical Data Centre7) show the increase in night time lights over 
time in the Isipingo study area and the surrounding catchments.  It clearly demonstrates the increasing use 
of electricity and lighting over an increasing land area (Figure 10).  The increase in night time lights can be 
correlated with a concomitant growth in GDP (Sutton et al., 2007).  In the period 1993 to 2003, the growth of 
two distinct nodes is visible, one in U60D and the other in U60E, while in 2008, these nodes have become 
connected to form an economic corridor. The raster calculation clearly shows the cross catchment growth 
and connection of economic activity (urbanisation, commercialisation or industrialisation).    

These calculations merely show the increasing development of the Isipingo and surrounding catchments and 
the increasing pressure on the remaining natural environment.  It is also clear from the calculations that the 
land area directly north of the study area has remained relatively “undeveloped” in terms of electricity-
consumption.  This is directly attributable to the airport site.  This is set to change as the airport site is 
becoming available for redevelopment following the closure of the airport in 2010.  It is expected that there 
will be a rapid growth in economic activity which will ultimately enclose the estuary area. 

In Figure 10 below, the image on the left shows the calculation for the subtraction of the 2003 from the 1993 
raster data and on the right the 2008 from the 1993 raster data.  The colour scale indicates the scale of 
increase (brown – no or negative change, blue - most change). 

 

Figure 10. Satellite images derived from the USA Defence Meteorological Satellite Program’s operational 
line scan system (DMSP-OLS; NOAA National Geophysical Data Centre) for Isipingo and surrounding 
catchments.  

                                                           
7 http://www.ngdc.noaa.gov/dmsp/ 

http://www.ngdc.noaa.gov/dmsp/
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6. SOCIAL CONTEXT AND DEMOGRAPHY 

6.1. First residents of Isipingo 

The Isipingo settlement has a long and rich history dating back to the 1800s to the Khoi-San and thereafter 
the Zulu people before being ceded to early settlers and Dick King in particular, who in 1843 farmed sugar-
cane on the fertile floodplain.  Dick King instigated the habitation of the area by Indian farmers in 1900 who, 
by 1919 had organised to form the Isipingo Indian Society which later became the Indian Civic Association.   
It is interesting to note that Isipingo Beach was originally a so-called White area which was later declared an 
Indian area in 1963 and the White population moved as a result of the Group Areas Act.  

The Prospecton Industrial Area was developed in the 1960’s and separated the two residential areas making 
up Isipingo but was never incorporated into its area of management hence this community, who were 
subjected to increasing pollution from this development, never reaped any of the benefits from rates.  The 
diversion of rivers and canalisation to create industrial land not only degraded the Isipingo Estuary but 
added pollution from informal settlements, sewerage works and solid waste. 

 

6.2. Community Involvement in the South Durban Basin 

The community of the South Durban Basin has organised itself across previous historic racial divisions in the 
interest of righting environmental wrongs and speaking out for environmental justice in addition to past 
political injustices.  The South Durban Community Environmental Alliance (SDCEA) challenges industry and 
government in respect to pollution issues8.  SDCEA is part of a broader South African and global movement 
for sustainable uses and renewal of our natural, physical, and human environments. 

Isipingo itself boasts strong community involvement in respect to environmental matters with the Isipingo 
Catchment Management Forum (CMF), Isipingo Enviroforum and Estuary Management Forum (EMF, also 
called the Estuary Flood Mitigation Sub-Committee) meeting to discuss environmental matters.  The area 
also boasts a Chamber of Commerce, Isipingo Beach Civic Society, BSU Informal Trade and Isipingo Island 
Institute.  Minutes of meetings of the above mentioned three fora, held since August 2005 were obtained 
and reviewed at the earlier stages of this project appointment. A cross-representation of agencies and 
institutions on such fora active in the Isipingo area and a description of the issues and items discussed during 
the meetings of the three fora which were assessed, are given in Appendix C.  

The Isipingo CMF is the strongest management body and possesses the greatest number of representatives 
(approx. 28 participants), particularly from DWA and eThekwini Municipality and industry.  The majority of 
topics discussed centre around water quality management issues relating to the broader catchment area as 
well as the canal network and estuary. The Enviroforum and EMF as much smaller fora (approx. 13-15 
participants), discuss municipal services and maintenance, and localised environmental issues, respectively. 
The latter may be considered a sub-committee of the Isipingo CMF. 

 

6.3. Demographics and Trends 

The South Durban Basin used to be a multiracial area. In the 1950s, with the passing of the Group Areas Act, 
Whites were gradually moved out, and various areas became predominantly Indian and Coloured areas 
(Nurick & Johnson 1998). Much of the land in the SDB was remembered for its farming, fishing, forests and 
green open spaces.  Representatives from the Bluff community remembered when there was farming, white 
Milkwood forests used for timber, boys hunting in the open bush and a local Indian fishing community. 
Representatives from Umlazi remember when there were subsistence and commercial farmers and “Africans 
lived on the land”.  There was abundant fishing before the hazardous waste dump contaminated the river. As 
of 1997, the quality of life concerns of the residents of Isipingo, included (in order of importance) crime and 

                                                           
8 http://www.h-net.org/~esati/sdcea/index.html 
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safety, industrial impact, local facilities, recreational amenities and housing (Nurick & Johnson 1998). Due to 
the predominance of industrial land use and largest aerial coverage, the general population density within 
section 5, which constitutes most of the study area, is amongst the lowest in relation to the surrounding 
precincts (Figure 11; Table 9)(StatsSA, 2001). Within this section, there is still a large proportion of residents 
without basic municipal services and amenities (Table 9). 

Figure 12 (see overleaf) indicates that the per capita income for the Isipingo study area, which falls within 
the uMlazi/Mbokodweni catchment area, is between R10 000 – R15 1000. The average per capita income for 
the Mvoti/Umzimkulu Water Management Area is R11 200 per annum, which is significantly above the 
national average of R9 520. There are however, high levels of inequality among income earners in the 
management area (DWAF, 2001). 

 

Figure 11. Small areas of the statistics SA 2001 census database for the Isipingo Estuary study area.  The 
data for small areas are presented in Table 9. 

 

Legend 
  Isipingo Study Area 

  Isipingo Estuary 

  Ward Areas StatsSA 
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Table 9. Small area statistics from the Statistics SA 2001 census for the Isipingo Area. 

Map 
No. 

Name Total 
population 

Total No of 
households 

Circ. (m) Area 
(km

2
) 

Population 
density 
(people.km

-2
) 

% No piped 
water

1
 

% No 
hygiene 
toilet

1
 

 % No 
electric 
light

1
 

% No 
refuse 
remo

1
 

% No 
phone

1
 

% No 
cellphone

1
 

% 
Informal

2
 

1 Durban 
International 
Airport 

132 11 10 606.7 5.6 23.7 36.4 63.6 63.6 63.6 81.8 81.8 81.8 

2 Imalaba Hills 487 116 4 172.9 0.5 921.1 2.6 2.6 2.6 4.3 30.8 30.3 2.7 

3 Isipingo 684 274 910.4 0.0 21 908.3 0 96.3 97.8 86.6 98.4 91.2 96.8 

4 Isipingo Beach 678 201 3 564.4 0.3 1 988.6 45.4 42.8 50.1 45.9 63.4 68.3 33.6 

5 Isipingo Beach 721 238 22 475.1 8.9 80.6 1.7 21.3 14.9 21.3 38.9 33.1 17.6 

6 Isipingo Beach 1 087 296 2 610.7 0.3 3 652.8 0.4 2.2 2.6 0.9 39.1 49.3 6.3 

7 Isipingo Beach 820 254 2 796.2 0.3 2 954.9 0 1 1.7 0.5 43.6 34.5 0 

8 Isipingo Beach 617 180 1 992.3 0.1 4 713.8 0.7 3.7 3.7 0 23.7 31.9 3.6 

9 Isipingo Hills 1 191 292 2 863.4 0.4 3 118.3 0 0 0.6 0.5 15.6 23 0.4 

10 Isipingo Hills 1 067 212 3 549.1 0.4 3 011.9 0 1.7 0.9 0 24.3 33.7 0.6 

11 Isipingo Rail 1 451 336 3 331.1 0.5 2 947.1 0 1.5 0.4 0 29.1 45.1 3 

12 Isipingo Rail 1 265 324 3 804.9 0.7 1 932.9 0 4.7 9.2 1.3 28.3 49.4 13 

13 Isipingo Rail 1 002 257 3 411.8 0.3 3 264.1 0 1.9 3.2 2.4 49 51 4.8 

14 Orient Hills 33 17 8 070.7 1.0 34.4 0 70.6 76.5 58.8 94.1 82.4 23.5 

 TOTAL 11 235 3 008 74 159.5 19.3 - - - - - - - - 

 AVERAGE 802.5 214.9 5 297.1 1.4 3 610.9 6.2 22.4 23.4 20.4 47.2 50.4 20.6 

 STD DEV 410.3 103.2 5 529.6 2.6 5 466.1 14.8 32.4 33.6 30.1 27.0 22.1 30.9 

 
1
Percentage households without access to services (piped water, hygienic toilets, electricity for lighting, refuse removal, fixed line phone, cell-phone) 

2Percentage of households living in informal and traditional housing (grouped) 
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Figure 12. Per capita incomes for tertiary catchments in the Mvoti/Umzimkulu Water Management 
Area (DWAF, 2001). 

 

7. ECONOMIC CONTEXT 

7.1. Strategic Economic Value of the Isipingo Estuary and Surrounding Land Uses 

The study area is located in Ward 90 of the eThekwini Municipal Area and represents about 40% of the total 
ward area. Ward 90 is ranked in the third highest category in terms of property values and is located on the 
southern coastal portion of the ‘Golden T’ which shows the distribution of property values in eThekwini 
along a north-south and east-west axis (see Figure 13 overleaf). This highlights the prominent role that the 
Isipingo area plays at a ward and regional level in terms of property value, likely as a result of the amount of 
infrastructure and commercial and industrial activity which occurs there. 

Table 10 depicts the spread of employment by type and number of jobs using the 2001 census information 
indicating that the Isipingo  / Prospecton area employed approximately 21 000 persons in the automotive, 
food, plastics, carpets, chemicals, beverages, transport, and distribution sectors.  As such it is the 5th largest 
area of employment in Durban out of 11 areas identified. 

The existing land-use footprint identifies that Isipingo is one of, if not the key industrial node in the 
municipality.  It currently hosts Toyota, SAPREF and a number of other industries in the Prospecton area.  Its 
value as a national and provincial asset is not debatable.  The South Spatial Development Plan (SSDP) (2009) 
expresses the broad development intentions of this area to include economic developments including 
business, commercial, office as well as clean industrial to replace the existing airport site.  This site has since 
become available for redevelopment after the Fifa 2010 Football World Cup that was hosted by South Africa 
and Government is currently negotiating this areas future use – potentially as a dug our port.   
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Tourism and recreation are important economic activities which drive change at global, regional and local 
levels, to the extent that tourism is commonly acknowledged as one of the world’s largest industries (Hall, 
2004). In global terms, the tourism and travel economy are estimated to contribute as much as 11% of global 
gross domestic product (GDP), highlighting the prominent role that the industry plays in the generation of 
revenue and economic activity (Hall, 2004). The value of tourism and recreation can thus not be considered 
solely in terms of leisure and travel and their associated benefits, but must of necessity be considered as 
important and prominent contributors to economic development.  As detailed in this assessment this area 
also contains a natural coastal and lagoon environment that is under-utilised. Given the history of the area 
as a popular holiday resort, tourism and recreation are integral parts of the social fabric and character of 
Isipingo.   

 

 

Figure 13. Wards ranked by property values. 
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 Table 10. The spread of employment (>10000/node) across Durban by type and number of jobs, 20019. 

Main Economic Nodes Employment Key Activities 

Durban Central 137 000 
Retail, Services, Offices, Conferences, Education, 
Tourism 

Jacobs / Mobeni 73 400 
Mature industrial (Chemicals, Plastics, Confectionery, 
Textiles, Footwear, Packaging, Engineering) 

Port of Durban / Maydon Wharf 35 000 
Tourism, Freight Logistics and Transport 
Manufacturing, Engineering, Recreation 

Pinetown / New Germany 52 200 
Mature industrial (Textiles, Earthmoving, Beverages, 
Footwear Components, Electronics, Medical Goods) 

Chatsworth 25 100 Retail, Services 

Isipingo / Prospecton 21 000 
Automotive, Food, Plastics, Carpets, Chemicals, 
Beverages, Transport, Distribution 

Coedmore 14 200 Stone Quarry and Cement 

Queensburgh / Umhlatuzana 11 800 Small light to medium industrial - growth potential 

Springfield Park 12 000 Light industrial, Retail 

Waterfall Park 10 400 Fresh Produce, Retail, Services 

Glen Anil / Avoca 10 000 
Light Industrial (Building materials, White Goods 
Distr., Plastics, Furniture) 

 

7.2. Industry, Pollution and the Isipingo Estuary 

It is clear from the state of the Estuary, reports in the media and the meeting minutes of various and 
numerous public fora, that the Isipingo Estuary and the upstream canals in Prospecton offer a convenient, 
yet illegal and irresponsible, method to transport waste and litter away from its source. It is sincerely hoped 
that the successful implementation of the Isipingo Estuary Management Plan will play a significant role in the 
reduction of these practices. 

Considering the level of intervention and modification of its catchment and surrounds (as a fully transformed 
and urbanised system), the estuary as a receiving environment has proven to be quite resilient but this does 
not diminish the need to aggressively reduce the overwhelming pollution burden that is evident from the 
state of the system – as identified in this assessment.  Potential management objectives could include the 
so-called ‘carrot and stick’ approach with industry both being identified as responding positively to ongoing 
pollution incidents and the ‘polluter pays’ principle, to risking potential legal action and  being branded as an 
“industrial polluter”, a label that can harm a brand in the age of increased environmental awareness of 
consumers should  

 

7.3. The Economic Cost of Ecosystem Trade-off at Isipingo 

The development trajectory of the Isipingo River and the Prospection industrial area clearly shows the 
economic prerogative that resulted in the replacement of natural goods and services.  The floodplain has 
been replaced by an impervious surface, the river course was diverted and the natural drainage of the area 
has been replaced, all with engineering structures.  It is not possible in this study to weigh up the sum of 
amongst others, the economic costs of capital expenditure, operating profits, strategic national value and 
social benefit of job creation, against the natural services provided by the environment.  At least it is possible 

                                                           
9 http://www.dipa.co.za  
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to measure the absence of natural services based on the expenditure required to maintain and redevelop 
infrastructure and the build environment in the event that the replacement services fail to operate to a 
minimum standard.  This minimum standard includes the prevention of damage to infrastructure, the built 
environment as well as the loss of human life.   

Although the objective of an EstMP is clearly defined in the ICM Act, this particular study has objectives 
beyond that of a “normal” EstMP and has shown that the replacement services have increasingly been failing 
to function at a minimum acceptable standard.  The ongoing cost of trading off the natural goods and 
services are now simply a matter of the accumulation of the fiscal burden of maintaining the economic 
prerogative of the Isipingo area.  This is of course grossly oversimplified but if flooding of the low-lying 
industrial areas is not mitigated then the trade-off cost will become untenable.  This leaves two strategic 
options in order to maintain the economic and strategic value of the industrial area and both involve the 
estuary and lagoon.  The first option is to simply continue the trade-off and replace the remaining natural 
services with engineering solutions.  This may includes flood control mechanisms such as sluice-gates, flood 
barriers, seawalls etc.  There are certain risks involved with continuing along the replacement trajectory as 
natural systems are vastly complex and “simple” engineered replacements are seldom, if ever, designed to 
adequately replace natural systems.  The second option is to reverse the replacement trajectory and to 
restore as much of the natural functioning as possible and to augment the ecosystem services with 
engineered services.  In this particular case, the decision making fulcrum is primarily economic even though 
legally there are social and environmental provisions that could have influenced the selection of any of these 
two strategic options.  Be that as it may, the political imperative would ultimately drive the development 
options and even then, the economic prerogative is likely to outweigh any other consideration.  

As detailed elsewhere in this assessment the Isipingo Estuary has significant value and particular importance 
to both the surrounding community and visitors from surrounding areas and the wider eThekwini area.  This 
is most likely due to its historical significance, the fact that it is a last remaining green area, despite its 
condition, in a fully transformed industrial area that offers respite and relief.  This value is reflected upon in 
the ecosystem goods and services section. 

 

8. BIOPHYSICAL CHARACTERISTICS OF THE ISIPINGO ESTUARY 

8.1. Extent of the Isipingo Estuary and Catchment 

Begg (1978) quotes catchment size estimates of the Isipingo River as 29.9 to 46.6 km2 while Perry (1989) 
prefers 51 km2.  Both agree on a river length of 27 km.  The estuary itself covers an area of approximately 
6.8ha (Begg, 1978) and comprises a northern arm and a southern `blind’ lagoon.  Originally a permanently 
open system, the Isipingo Estuary has been artificially maintained as a permanently open estuary by the 
placement of pipes through the berm. 

 

8.2. Hydrology and Mouth Dynamics 

As previously described, modifications to the Isipingo Estuary prior to and during the establishment of the 
Prospecton industrial area resulted in the dramatic reduction in the natural Mean Annual Runoff (MAR) of 
the system by more than 95% and the inability of the system to retain an open mouth.  

In addition to the above, there appeared to be little chance of flushing the system because the capacity of 
the sluice gates were manifestly inadequate and, in any case, the quality of the water from upstream was 
deemed to be “unacceptable”.  The alternative of adequate exchange with the sea was problematic because 
the river diversions had removed the scouring effect of the previously higher flow levels and allowed the bar 
to expand.  The system closed semi-permanently in 1952 after which mechanical breaching was initiated.  
Loss of the marine link was countered in 1961 by the installation of two pipes (Plate 1), with plans for a third, 
through the bar in order to allow exchange with the sea.  The conditions in the northern arm described by 
Begg (1984a) in the early 80s some 20 years after installation of the two pipes clearly indicated the 
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ineffectiveness of the pipes as a mitigating factor and there is no evidence that this situation has since 
changed.  The accompanying photograph indicates that the third pipeline was never installed. 

 

Plate 1. Pipes through the sandbar designed to connect the Isipingo Estuary with the sea 
(photo taken 10/02/2002). 

 

8.3. Flood Records 

Begg (1978) refers to reports of the highest recorded flood as reaching 2.5 m above sea level, which would 
have inundated “the whole of the Isipingo flats”.  He further refers to the last major flood, prior to 1978, as 
being in 1935.  Perry (1989) describes the Umlazi River as having a catchment of 972 km2 which would 
obviously generate a much larger run-off than the Isipingo River.  Major floods occurred in April 1856, 
October 1917, March 1925 and May 1959 (Perry 1989) and minor events in March 1925, June 1935 (cf. Begg 
1978), November 1943 and March 1976.  The 1987 flood was apparently comparable with the previous 
highest level of 1959.  The Umlazi canal, which re-directs the river flow to the north of the former airport 
site, apparently served its purpose during the 1987 event when it overflowed into the surrounding areas, 
and was severely eroded at the seaward end, but directed the major flood impact away from the Prospecton 
area. 

The technical studies leading up the diversion of the Isipingo River estimated a one in a 100 year (a flood 
which will occur on the average once in 100 years) of 11 500 cusecs (325 m3/s).  The authors of a CSIR report 
detailing the technical parameters of the diversion works conceded that this was conservative but it was 
nonetheless used as a design basis for the diversion (CSIR MEG 637, 1968).  Using the method then 
advocated by the Department of Water Affairs, a number of floods with recurrences smaller than 100 years 
were also determined (Table 11). 

Table 11. Flood volumes for several return flow period for the Isipingo River (CSIR MEG 
637, 1968). 

 Isipingo River Mbokodweni River 

Year return period cusecs m
3
/s cusecs m

3
/s 

100 11 500 325 50 000 1 416 

50 10 100 286 43 500 1 232 

35 9 300 263 40 200 1 138 
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20 7 750 219 31 600 895 

10 5 600 159 23 500 666 

2.6 2 140 61 9 700 275 

8.4. Historical Storm Records 

The KwaZulu-Natal coast is known for its storms and it has been stated that precipitation exceeding 254 
mm.d-1 has occurred at least six times in the Durban-Pinetown area since 1856 (1856, 1905, 1917, 1937 and 
1953) (Table 12).  With the floods on the KZN South Coast during May 1959, a total precipitation of 483 mm 
was recorded in 24 hours at the centre of one of the disturbances (CSIR MEG 637, 1968). 

 

Table 12. Historical rainfall and storm record for the Isipingo Catchment (CSIR MEG 637, 1968). 

Date Period Rainfall (mm) Comments 

January 1953 8:00-8:00 300.6 The highest record to date. 

December 1957 1h 61 First hour of the storm. 

November 1961 1h 46 Maximum precipitation recorded per hour in the third 
hour. 

February 1967 3:00 – 5:00 180 & 178 Peak flood at the railway bridge about 9:30am 
indicating a time of 5.5h from the centre of the storm 
to the peak flood. 

 

8.5. Depth and Bathymetry 

In 1984 the system was still “surprisingly deep” at 5.2m in the western section of the southern arm, or 
lagoon, and 3.7m “over a long section of the northern arm”.  In 2007/2008 the maximum depth recorded in 
the lagoon was 4.4m and 1.33m in the northern arm although, as noted by Begg (1984a) 25 years earlier, the 
extremely soft bottom in the northern arm made it difficult to establish an exact depth. 

 

8.6. Sediment Characteristics 

Begg (1984) described the sediments in the estuary as “silt” presumably indicating that they were generally 
very fine.  Analyses in 2007/2008 (Forbes & Demetriades, 2010) indicated that sediments in the mouth and 
lagoon areas consisted mainly of medium (0.25 mm) to coarse (0.5 mm) sand.  The half century that has 
elapsed since the re-routing of the Isipingo and Umlazi rivers has removed any scouring effect on the estuary 
and allowed the accumulation of layers of very fine, soft material in the mid and upper reaches, referred to 
by Begg (1984) as “foul-smelling, anaerobic sludge”.  The 2007/2008 analyses corroborated this and showed 
that in the mid and upper reaches the proportion of the sediment subsieve component (<0.063 mm) 
exceeded 80% and rendered a depth determination problematic. 

 

8.7. Physico-Chemical Characteristics 

Begg (1984a), using data collected between 1977 and 1982 commented on the contrast in salinity layering in 
the two arms in that bottom salinities in both were about 30, but surface levels were 20-34 in the southern 
arm and 0-5 in the northern arm which received the major share of the remaining riverine input.  The 
northern arm was “virtually devoid of oxygen” although at times, due to algal blooms, the surface water 
became super-saturated, although the bottom water was always anoxic. In the southern arm dissolved 
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oxygen was always present in surface and bottom water and only once, in May 1982, showed significant 
depletion. 

The pattern of greater salinity layering in the northern arm, which still received some fresh water input in 
comparison with the lagoon, a situation which was noted as mentioned above, in the early 80s, was 
repeated in 2007/2008 (Forbes & Demetriades, 2008).  Unlike the 1980s situation, oxygen was present in the 
waters of the northern arm but all sampled areas showed signs of either depletion, presumably due to 
breakdown of organic materials, or supersaturation as a result of eutrophication.  Both processes result in a 
highly unstable oxygen regime and are capable of causing the fish kills for which this system is notorious. 

Turbidities were generally relatively low in keeping with the lack of any current disturbance but often high 
near the bottom due to the easily suspendible fine sediments (Forbes & Demetriades 2008). 

The overriding feature of the water in the Isipingo Estuary was the level of pollution and bacterial 
contamination.  Begg (1978) referred to data collected in the lagoon, i.e. the southern arm, on seven 
occasions between November 1973 and November 1976 when the average E. coli count was 74 000 per 100 
ml., with a range from 25 000 to 160 000, and described the “Isipingo lagoon” as a “public health hazard”.  
The 1984 report indicated that the average of 14 samples collected between January 1977 and August 1982 
was 39 000 per 100 ml, peaking at 180 000 in August 1977.  Sewage was the main contaminant due to poor 
quality effluent arising from the Umlazi works.  Foaming of the water in the southern arm was attributed to 
discharge of detergents from manufacturers in Prospecton while high concentrations of lead, zinc and 
lithium were found in water draining into the southern arm in August 1982.  Begg (1984a) further 
commented on the volumes of litter at the water’s edge, some of it washed down from upstream, but 
strongly laid the blame also on local homeowners and the general public using the area. 

The most comprehensive study of the water quality in the system as well as the background and drivers 
behind the conditions in the Isipingo Estuary was carried out by Grobler (1992) under the aegis of the then 
Department of Water Affairs and Forestry.  This report summarised the history and the sequence of events 
behind the diversion of the Umlazi, as well as the bulk of the flow in the Isipingo River, such that the MAR 
into the estuary was reduced by an estimated 97%.  The analyses determined included the standard cations 
and anions as well as nutrients such as nitrates and phosphates, a suite of trace metals and organic 
compounds as well as faecal coliforms and faecal streptococci.  The investigation concluded that there were 
“very high iron, mercury, lead and zinc concentrations throughout the entire system…on the 25 July 1991” 
while “the following metals also significantly exceeded the criteria: aluminium, boron, chromium, copper, 
manganese and molybdenum”.  Amongst various comments on the heavy metal situation was that related to 
potential mercury contamination of fish caught for human consumption which “must be considered a serious 
issue”.  The source of contamination was seen as the Prospecton Industrial Area.  “Chlorophenols (which) are 
used as biocides” exceeded the Environmental Protection Agency standards of the U.S.A. in virtually every 
case although not suggested local standards.  Microbiological surveys seemingly indicated that the Umlazi 
treatment works was not the source of contamination at the time although counts of faecal coliform 
bacteria at five sampling points in the river and estuary exceeded recommended levels at 18 out of 20 sites, 
typically by orders of magnitude.  A very similar pattern emerged in the case of faecal streptococci.  
Although the bacterial counts were lower than expected during the summer survey (Forbes & Demetriades 
2008) they were still beyond the Department of Water Affairs & Forestry target ranges for safe contact with 
the water and it is possible that they were artificially depressed by the application of granular chlorine to the 
system in response to a known sewage leak and complaints of odours from residents. 

Little change appeared to have occurred by the late 90s when Harrison et al. (2000) assessed the water 
quality and the aesthetics as ‘poor’.  The observations and measurements from the 2007/2008 survey as well 
as the indications of compromised fish health (Plate 2) provide an indication of the extremely poor water 
quality situation in this system.  This, in combination with numerous complaints from local communities 
surrounding the estuary and regular fish kills, suggests that the situation has worsened in recent years.  
Declining fish health and fish kills are the more obvious signs supporting this contention.   
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The recreational potential, as well as the development potential as envisaged by the Island View Institute, 
can only be fully realised if there is a significant improvement in water quality in the system.  This relates to 
both microbiological and chemical criteria.  The solid waste pollution of this estuary is also significant and its 
management and control is extremely important from both an aesthetic, but possibly more importantly, 
from a health perspective.  Sampling of the estuary during the recent surveys revealed that the bottom of 
the estuary is littered with full black refuse bags as well as other dumped items such as tyres and household 
appliances.  The health risks associated with any activity that brings people into contact with this water are 
significant and cannot be ignored.   

 

 

8.8. Biotic Components 

8.8.1 Microalgae: Phytoplankton and microphytobenthos 

No historical information on phytoplankton or microphytobenthos is available.  The chlorophyll-a values 
obtained during 2007/2008 (Forbes & Demetriades 2008) provide an indication of nutrient enrichment with 
algal blooms recorded in the Lagoon and mouth to mid regions of the estuary during summer. 

 

8.8.2 Macroalgae 

There are no records of macroalgae growing within the system. 

 

 

Plate 2. Fish in the Isipingo Estuary show the effects of the pollution of 
this system (Photo taken 27/07/2007).   
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8.8.3 Vegetation 

There are presently no submerged macrophytes in the system and no historical records of the occurrence of 
such plants. 

In 1937 the Isipingo lagoon was still connected to the Umlazi River and there was no diversion of the Isipingo 
River to the Mbokodweni.  Human habitation was limited to the southern bank of the estuary.  Since then 
the area surrounding the lagoon has been extensively developed for housing – much to the detriment of the 
lagoon. Begg (1978) referred to descriptions of the vegetation surrounding the lagoon in 1950 and 1961.  
The combined estuary of the Umlazi/Isipingo was originally covered by “mangroves, low lying woodland, 
marsh and scrub”, much of which was destroyed when the construction of the airport began in 1946.  This 
process continued between 1966 and 1970 with the development of Prospecton.  “In 1965 virtually all the 
mangrove swamp on the southern bank and the central island area was reclaimed for township 
development.” Further loss of trees occurred through “a lot (being) chopped down each year by members of 
the public to build temporary shelters on the beach”.  A salt marsh at the eastern end of the southern arm, as 
well as some surrounding mangroves was obliterated by dumping of rubble in 1983. 

The mangroves of the Isipingo included all three of the species found along the KZN coast, viz. the white 
Avicennia marina, black Brugueira gymnorrhiza and red Rhizophora mucronata.  Begg (1978) referred to a 
1963 report which implied that the mangroves “would disappear within a decade”.  This has patently not 
occurred although the mangrove area bounded by the southern arm, the south bank of the northern arm 
and “The Avenue East”, which is clearly visible in the 1937 and 1953 aerial photographs, had disappeared 
under fill by 1967 and was completely built up by 1989.  The Isipingo Island Hotel in 1937 fronted on to open 
sandbanks and the mangrove areas were essentially upstream of the hotel, flanking the river course which, 
based on the 1:5 000 aerial photograph from that year, was some 40-50 m wide and only narrowed 
upstream of the bridge on The Avenue East.  The width of the Umlazi immediately before its junction with 
the Isipingo was similar.  By 1953, the Umlazi had shrunk considerably and mangroves had begun to colonise 
the north bank of the Isipingo downstream of the hotel.  By 1967, mangroves were present along the north 
bank of the Isipingo virtually as far as the mouth while the Umlazi channel was only just visible.  By 1989 
mangroves had colonised the south bank of the Isipingo and the beach was no longer visible from the Island 
Hotel; the Umlazi channel had disappeared under the industrial developments along Refinery and Vintner 
roads and the Isipingo was canalised for more than 1 km above the Avenue East bridge. 

Begg (1984a) reported that water hyacinth Eichhornia crassipes, which had completely covered the southern 
arm in March 1977, was eradicated in the same year but obviously subsequently re-appeared.  He also 
referred to the reported presence of Nile cabbage Pistia stratiotes in 1969. 

The situation is now one where the riparian vegetation has been reduced to a mere discontinuous fringe 
around the lagoon with clearing down to the water in places for either access or a view.  Land has been 
“reclaimed” by in-filling.  The northern bank of the estuary is fairly well vegetated with mangroves.  The 
eastern tip of the island and the area around the Island View Hotel are also well vegetated with mangrove 
swamp.  The southern bank in the region of the mouth has been cleared of vegetation for a road and car 
park.  Retaining structures (Loffelstein wall type) shore up the road.  The southern bank of the main channel 
is fringed with a narrow strip of mangroves, the rest having been removed for housing development.  Human 
impacts on the south bank include clearing to the water’s edge and in-filling.  The channel is periodically 
choked by alien floating macrophytes, particularly the water hyacinth Eichhornia crassipes (Plate 3) and an 
assortment of solid waste. The lower section of the northern arm of the estuary as far as the Isipingo Island 
hotel as well as the upstream area above the footbridge is fringed by the common reed Phragmites australis. 
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Plate 3. Isipingo Estuary with water hyacinth covering the entire water surface of the mid 
to upper estuary (Photo taken 23/10/2008). 

8.8.4 Invertebrates 

Begg (1984) referred to the earliest surveys being carried out in 1950 by Day who recorded two species of 
polychaete, two tanaid crustaceans, nine species of gastropods, including the mangrove whelk Cerithidea 
decollata, six species of crabs, including various Sesarma spp. in the mangroves, the caridean prawn 
Macrobrachium equidens and the penaeids Metapenaeus monoceros and Penaeus indicus.  Fiddler crabs 
were apparently not recorded in either this or a later survey, despite the first survey having been done 
during a period when the mouth was still open.  Begg (1984) further commented on the resilience of 
“Sesarma crabs” which were still present in the system 25 years after the mouth closed.  Other 
macroinvertebrates recorded either by observation or in 24 trawl samples between September 1979 and 
August 1982 were the bivalve Eumarcia paupercula, barnacles Balanus amphitrite, the penaeid prawns 
Penaeus indicus and Metapenaeus monoceros, the  estuarine crabs Hymenosoma orbiculare and the very 
common Rhyncoplax bovis and the migratory mangrove crab Scylla serrata. 

No beam trawling was done in 2007/2008 but grab samples indicated a reasonable diversity of polychaete 
worms in the mouth region and a very small proportion of amphipod and tanaid crustaceans and bivalve 
molluscs (Forbes & Demetriades 2008).  The species richness, i.e. the number of species, in the lagoon was 
similar in winter and summer, but the individual density was more than an order of magnitude higher in 
winter.  The number of species and the total densities declined rapidly in the upper reaches.  The relatively 
small number of species combined with the marked decline in the benthic community upstream resulted in 
the community being rated as poor. 

 

8.8.5 Fish 

Begg (1984a) referred to surveys carried out in the 1950s which produced “17 species of fish including two 
ambassids and the mullet Liza macrolepis”.  Begg’s (1984a) eight trawl samples in the highly polluted 
northern arm produced a zero catch but 16 trawls in the southern arm produced 15 species, dominated by 
the Mozambique tilapia Oreochromis mossambicus (36%), the tank goby Glossogobius giuris (18%) and the 
longspine glassy Ambassis productus (13%).  Two species of mullet, the flathead Mugil cephalus (nine 
individuals) and the southern Liza richardsoni (one individual) contributed 8%. Eight species were 
represented by fewer than five individuals. 
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Harrison (unpublished) carried out a national survey of the fish fauna in estuaries in the late 1990s and 
recorded 22 species dominated, as in 1979-1982, by the Mozambique tilapia (35%) and followed by the 
estuarine roundherring Gilchristella aestuaria (15%).  Seventeen species were represented by fewer than 
five individuals.  This survey produced seven mullet species which contributed 30% of the total catch.  The 
mullet community was dominated by the longarm Valamugil cunnesius (68%).  The fish community was 
rated as good (Harrison et al. 2000). 

The 2007/2008 data (Forbes & Demetriades 2008) indicated a catastrophic decline, even allowing for the 
vagaries of fish population dynamics in KZN estuaries.  The only fish caught in August 2007 were 16 
Mozambique tilapia Oreochromis mossambicus and the only additions to this list in January 2008 were five 
longspine glassies Ambassis ambassis and four mullet.  This is a system which has a long history of fish kills. 

 

8.8.6 Birds 

There are no historical data apart from a brief mention in Begg (1984a) of a “few species of birds such as 
pied kingfisher and grey heron” “in the southern limb of the lagoon”. 

The abundance of piscivorous species in 2007/2008 (Forbes & Demetriades 2008) both relatively (eight out 
of 19 species in August and nine out of 12 in January) and in absolute numbers was striking in view of the 
generally poor water quality and the frequency of fish kills in this system.  Although the fish diversity was 
one of the worst of all estuaries in the municipal area there are presumably sufficient tilapia Oreochromis 
mossambicus to support the local piscivores.  The absence of any migrant waders in summer was striking, 
but would be explained by the lack of any significant tidal action and therefore an absence of intertidal 
habitat. 

 

9. EXPLOITATION OF MARINE LIVING RESOURCES 

After numerous failed attempts to obtain quantitative or qualitative information from various organisations, 
it would appear, from anecdotal evidence, as if there is very limited, if any, exploitation of living resources 
within and around the Isipingo Estuary. Subsistence fishing and harvesting of crabs within the mangroves 
have been rarely observed, while some collection of bait organisms (sandprawns) occurs in the mouth area 
of the system (Forbes & Demetriades, 2010). This minimal harvesting is likely to have a negligible effect on 
the integrity of the estuarine system. The low level of exploitation may be an indication of the awareness of 
the state of the estuary by the surrounding communities or simply the lack of any meaningful living 
resources within the estuary. 

Only once the health of the aquatic environment and the overall condition of the Isipingo Estuary is 
improved, the prevalence of fishes and invertebrates is likely to increase.  This may result in increased 
harvesting pressure on these natural resources, especially with the ease of access to the Isipingo Estuary.  
Management actions, including law enforcement, permits issued, monitoring and efforts to quantify the 
exploitation of living resources in order to further inform management actions, should thus be addressed in 
the proposed estuary management plan.  

 

10. ECOLOGICAL WATER QUANTITY AND QUALITY REQUIREMENTS 

10.1. Legislative Context  

The determination of the ecological water requirements of an estuary in terms of both volume (water 
quantity) and chemical composition (water quality) is the responsibility of the Department of Water Affairs 
as set out in the National  Water Act 36 of 1998 (NWA) and guided by the methods which have been 
developed to support this (DWA 2008).  
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10.2. The Classification Process 

 As required by the NWA, a National Water Resources Classification System was developed and has recently 
been gazetted.  This classification system will give better effect to the Resource Directed Measures (RDM) 
Strategy, in that determination of the management class in this way will allow for a proper Comprehensive 
Reserve Determination, as opposed to a Preliminary Reserve Determination.  

The classification process comprises a seven step protocol that leads to the determination of the class, or 
“classification” of a water resource.  These steps approximate the steps leading up to the preliminary reserve 
determination with the main difference being that the classification process involves a catchment-scale 
study, whereas the preliminary reserve methods are designed for reach-level assessments (e.g. section of a 
river, a whole estuary or wetland).  Only the classes and steps have been gazetted and this has yet to be 
applied. 

 

10.3. The Reserve Determination Process  

A suite of Preliminary Reserve Methods was developed for rivers, estuaries, wetlands and groundwater 
resources.   

The Preliminary Reserve Methods involve setting a Recommended Ecological Category (REC) and Resource 
Quality Objectives (RQOs) for a resource on the basis of its present condition/health/integrity and its 
conservation importance or status, such that important resources are more likely to be assigned to higher 
management categories (DWA 2011).  The Recommended Ecological Category has up to now been 
determined largely from an ecological perspective, taking existing constraints into consideration.  DWA then 
decides on the preliminary Ecological Category, based on this recommendation and other factors that might 
need to be taken into consideration, such as economic and social development needs.  The Preliminary 
Ecological Category is then used to determine the Preliminary Reserve.  

Reserve Methods follow a generic eight-step methodology which can be carried out at three levels to 
produce a rapid, intermediate or comprehensive determination of the Recommended Ecological Category, 
as follows:  

 Initiate the study;  

 Define the resource units;  

 Determine Recommended Ecological Category (ie. preliminary classification); 

 Quantify Ecological Reserve;  

 Ecological consequences of operational scenarios;  

 Decide on management category (DWA process);  

 Reserve specification; and  

 Implementation strategy.  

 

10.4. Current Water Supply and Ecological Health of the Isipingo Estuary 

To support and assist in the development of this EstMP for Isipingo Estuary a provisional health assessment 
was carried out by the ecological specialists on the team with input from other estuarine scientists, using the 
estuarine RDM methodology developed for determining the Ecological Water Requirements (EWR) of an 
estuary (DWAF 2008).  This was done to address the gap which exists given that a formal preliminary 
estuarine ecological reserve has not as yet been carried out on this estuary.  This provides a significant base 
layer of information to help prioritise the interventions and management actions which could maintain or 
improve the health of the estuary.  The findings of this assessment are summarised here but details of the 
methods and motivations for scoring are included in Appendix D. 
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Table 13 provides a summary of the scoring templates used to determine the Provisional Health Status of 
the system which was carried out to inform this situation assessment.  Unfortunately this process has only 
confirmed previous studies that show that the Isipingo Estuary is currently in a very poor state with the 
system scoring an extremely low health score of 16 which puts it extremely low in the Provisional Ecological 
Status category F (DWAF 2008) (i.e. a system that is HIGHLY DEGRADED). 

 
The degradation of the system’s health is largely attributed to: 

 A change in mouth configuration and state; 

 Significant loss of a habitat (area); 

 Loss of rich productive habitat types (e.g. intertidal sand and mud banks); 

 Significant declines in water quality across a number of physic-chemical parameters; 

 Loss of invertebrate species associated with the loss of habitat area and type; 

 Changes in the species composition and abundance of fish in the system; 

 Loss of bird species and overall numbers as a result of habitat loss and quality; and 

 Increased nutrient loading in the system. 
 

Table 13. Provisional Present Ecological Health Status for the Isipingo Estuary. 

Estuarine Process or Biotic component Weight Score 
Weighted 

Score 

Hydrology 25 11 3 

Hydrodynamics and mouth condition 25 20 5 

Water quality 25 14 4 

Physical habitat alteration 25 18 4 

Habitat health score  16 

Final Microalgae 20 30 6 

Macrophytes 20 30 6 

Final Invertebrates 20 10 2 

Fish 20 8 1.6 

Birds 20 8 1.6 

Biotic health score 17.2 

ESTUARINE HEALTH SCORE (average of habitat & biotic scores)  16 

PROVISIONAL PRESENT ECOLOGICAL CATEGORY  F 

 

It is important to note that both the habitat health score (16) and the biotic health scores are extremely low 
(17.2).  The major drivers for these changes in the system were assessed to be predominantly anthropogenic 
(human induced).  These comprised both irreversible (removal of the Umlazi River, infilling of core estuarine 
area for residential and industrial development) and reversible changes (water quality and possible 
extensions and reinstatement of viable habitat).  Given these constraints it was felt that the Best Attainable 
State for this estuary is a Largely Modified System i.e. Category D.  The Isipingo system was rated as being of 
average importance at a national scale (Appendix D).  However, given the parlous state of the estuarine 
resources of the province and in particular the condition of the Durban estuaries it should be a priority to 
improve its current condition.   
 

10.5. Current practices in respect to the Isipingo River and Estuary Mouth 

At this point the natural functioning of the system has effectively ceased.  The massive reduction in the MAR 
has reduced the input into the estuary to what is derived from the immediately local, industrial and 
urbanised catchment with the accompanying major problem of the poor quality of such run-off.  The berm at 
the mouth of the Isipingo Estuary will continually develop as a result of sea conditions (sand moved and 
deposited over time), aeolian (wind) deposition and reduced scouring of the mouth.  While the pipes 
through the berm keep connectivity with the sea, the estuary, with its current hydrological regime, is unable 
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to remove sediments of the sandbar from across the mouth.  This can result in the build up of water in the 
estuary during high flow conditions and during high tide periods with the pipes then acting as a bottleneck to 
the flow of water. The risk of flooding is thus imminent while the limited marine exchange and the minimal 
riverine input result in a major decline in water quality.  Under these circumstances, it is possible that some 
manipulation of the presently diverted flow of the Isipingo River in order restore some flow through the 
system could improve the estuarine situation, while manipulation of the estuary mouth would reduce the 
risk of flooding to the surrounding township and industrial area. 

Ezemvelo KwaZulu-Natal Wildlife (EKZNW) currently have the jurisdiction over the manipulation of estuary 
mouths in KZN and any manipulation of an estuary mouth requires permission from this agency prior to any 
action.  The current arrangements between this authority and eThekwini Municipality, given the issues 
related to flooding of residences and industrial developments, stipulate that the sandbar may be lowered to 
just below the level of the top of the adjacent wall which runs along the mouth which presents no back 
flooding danger to the low lying developments.  

The potential scenarios for permanent manipulation of the Isipingo River and the estuary mouth are 
presented in the Hydrological Analysis. The impact of such manipulation on the future risk of the area to 
flooding is presented in the Flooding Assessment. 

 

11. ASSESSMENT OF ECOSYSTEM GOODS AND SERVICES OF MANAGEMENT 
SCENARIOS 

11.1. Introduction 

Ecosystem services are the outputs of nature that generate quality of life or well being for people.  An 
ecosystem service is a product that emerges from the natural environment, enhances human wellbeing, and 
it is directly used by people.  Importantly, ecosystem services are not the same as ecosystem functions.  
Functions are the biological, chemical, and physical processes associated with natural environments.  
Services are the results of those processes. 

Services are useful inputs that make our lives better.  We are familiar with built services like electricity, roads 
and piped water. Ecosystems also supply services to make our lives better. In the past we had a comfortable 
climate with plenty of clean water to farm with and live in, with little or no concern about their future 
supply.  However, that is changing.  For example global warming and water scarcity are emerging, and 
quality of life is being reduced.  The decline of these services is generating costs for society.  Furthermore, as 
a result of scarcity, the enhanced supply of high value services is becoming a major economic and social 
focus. 

11.2. Assessment process 

Eco-futures were requested to facilitate a process to identify the ecosystem goods and services supplied by 
the Isipingo estuary, identify the changes in ecosystem services supplied in different management scenarios, 
and make a preliminary estimation of the value of the Isipingo Estuary services.  The identification of estuary 
goods and services was largely undertaken in a workshop setting with a team of experts, while the valuation 
was based on available research findings.  

The estuary’s boundaries were defined on a map to ensure a common understanding of the supply area, 
habitats and size.  The functionality of the estuary was then determined by a composite score of the 
condition, area and regional landscape context of each habitat type in the estuary. The regional landscape 
score was weighted as 10% of the condition and size.  The workshop felt that the equal weighting was not 
appropriate as it may mask the services values. The services supplied by each habitat type - in pristine 
condition - were scored as a baseline condition.  The current score for estuary services supplied was a 
function of the functionality of the specific habitat multiplied by the services supplied under pristine 
conditions.  This generated a functionality weighted score.  That is, those habitats highly functional generate 
a high service score while those of a poor functionality generate a low service score. The services demanded 
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by local and regional users were then scored using local knowledge and a visual assessment of Google Earth 
images of the site.  The following assessment was made: 

 The economic sectors benefiting from access to estuary ecosystem services were identified 

 The numbers of individuals benefiting from access to the estuary services supplied at present 
were estimated (orders of magnitude estimates were used) 

 The level of the users’ dependence on the service were scored 

 The dependence score was then multiplied by the numbers of users to give a single demand 
score.  

A suite of possible management scenarios were then identified by the experts that would inform the likely 
changes to estuary conditions and the condition, size and regional landscape context was revisited and 
scored, using the initial score as a baseline for each management scenario.  In this way the functionality of 
the estuary under different management scenarios was scored.  As the initial scoring had been set up in a 
excel spreadsheet, changes to the functionality of each habitat type - as a function of different management 
options – then automatically re-calculated the services supply score, i.e. the new functionality multiplied by 
the baseline services supply generated changes in the services levels. The findings were then reviewed by 
the team to assess consistency.  

 

11.3. Management Scenarios Identified 

In addition to the current management actions (the Status quo) implemented in the Isipingo Estuary, three 
additional scenarios where identified in this section of the assessment undertaken at the beginning stages of 
the appointment.  These management scenarios are outlined below. 

 Current situation - Status quo – this is the current situation with no water entering the estuary from 
the Isipingo River, the mouth consisting of a piped link to the ocean, and minimal pollution control 
upstream. 

 Scenario 1 - Diversion works – this is where the diversion works in the Isipingo River is repaired and 
functions to divert water to the canals which supply the estuary and minimal pollution control 
upstream. 

 Scenario 2 - Managed mouth and pollution management 
o A diversion works as above; 
o The mouth is managed to optimise connectivity to the ocean; 
o Industrial pollution is managed as per legal requirements; and 
o Waste water works discharge is managed as per legal requirements. 

 Scenario 3 - Managed mouth, pollution management and an inter-basin transfer of water 
o A diversion works as above; 
o The mouth is managed to optimise connectivity to the ocean; 
o Industry pollution is managed as per legal requirements; 
o WWW discharge is managed as per legal requirements; and 
o An inter-basin transfer of water takes place from the Mbokodweni River. 

The impacts of these management scenarios where used to identify the likely changes in condition, size and 
landscape context for the habitats making up the Isipingo Estuary.  These changes in habitat functionality 
where then used to identify the likely magnitude of changes in ecosystem service levels supplied by the 
estuary in each scenario.  The implications of the changes in management are discussed below.  

 

11.4. Historical and current goods and services provided by the Isipingo Estuary 

Goods and services provided by the Isipingo Estuary were identified as being predominantly: disturbance 
regulation, nutrient cycling, waste treatment, biological control, refugia, food production, raw material, 
recreation, and cultural. 



Isipingo Estuary Management Plan: Situation Assessment 

Page 54 of 126 

 

A summary of the supply and demand scores, detailed in section 11.2 above, in different management 
scenarios are given below (Table 14).  Importantly, the supply scores have little meaning in themselves, but 
reflect the relative size of service levels between each management scenario. 

Table 14. Summary of the services supplied and demanded in order of demand levels. 

 

Services supplied 

Status 
quo 
Supply 

Factor of 
change 
Scenario 1 

Factor of 
change 
Scenario 2 

Factor of 
change 
Scenario 3 

Current 
demand score 

1 Natural Heritage 147 1.2 1.9 2.4      7 021 500  

2 Sediment supply 52 1.0 1.4 2.1        701 500  

3 Coastal storm damage 
control 81 1.3 1.8 2.3        300 000  

4 Waste assimilation  111 1.2 1.7 2.2        216 500  

5 Waste dilution 85 1.4 2.3 2.6        216 500  

6 Disease control 108 1.2 1.9 2.4        216 500  

7 Cultural places 81 1.3 2.0 2.5        111 000  

8 Pest control 105 1.2 1.9 2.4        101 500  

9 Nursery for 
fish/crustacean species 144 1.2 1.9 2.4          70 500  

10 Fishing 147 1.2 1.9 2.4          31 500  

11 Knowledge generation and 
learning sites 123 1.3 1.9 2.5          29 000  

12 Flood  and storm flow 
attenuation 79 1.1 1.7 2.4          16 800  

13 Bait harvesting 82 1.2 1.9 2.5          11 000  

14 Food 106 1.3 2.1 2.6          10 000  

15 Fibres 58 1.0 1.1 1.9            4 000  

16 Walking 56 1.0 1.4 2.1            3 500  

17 Birding 108 1.3 2.0 2.6            3 000  

18 Soil stability 62 1.0 1.2 1.8            1 800  

19 Wind damage control 44 1.0 1.1 1.8            1 500  

20 Canoeing 75 1.4 2.3 2.8            1 000  

21 Minerals 89 1.0 1.4 2.0                 -    

 

11.5. Estimation of Estuary Service Values 

Given the lack of budget for any valuation of the estuary services, the generalised estimates for predominant 
estuarine ecosystem services produced by Constanza et al. (1997) were used to generate a possible orders-
of-magnitude value (Table 15).  The method used was to multiply the Isipingo Estuary size (hectares) by the 
global average value of a hectare of estuary.  The 1997 estimates were then converted from US dollars to SA 
Rands, and then inflated to 2008 prices using the consumer price index. 
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Table 15. Estimated value of ecosystem services provided by the Isipingo Estuary. 

Ecosystem Services Estimated Value 

Disturbance regulation  US$               567.00  

Nutrient cycling  US$          21 100.00  

Waste treatment No values available 

Biological control  US$                 78.00  

Refugia  US$               131.00  

Food production  US$               521.00  

Raw materials  US$                 25.00  

Recreation  US$               381.00  

Cultural  US$                 29.00  

Total value '96 USD prices/ha     US$         22 832.00  

Total value '96 Rand prices/ha** R 182 656.00 

Total hectares  31.3 

Total value  (Price x ha) 1997 prices  R      5 717 132.80 

Total value of services 2007 prices  R    12 992 933.91 

**exchange rate used ZAR:USD   8:1  

 

11.6. Ecosystem Services Conclusions 

The net social benefits between the different management options are substantial, with Scenario 1 
increasing the benefits by 1.2 times; Scenario 2 increasing the benefits by 1.8 times; and Scenario 3 
increasing the benefits by 2.3 times.  Greatest changes in service levels relate to waste dilution, flood 
avoidance, food supply, birding, canoeing, natural heritage conservation, bait harvesting, education, coastal 
storm damage, disease control and fish nursery.  In terms of the numbers of beneficiaries, the natural 
heritage conservation, sediment supply, coastal storm damage minimisation, assimilation and dilution of 
pollution, and disease control services produce the greatest benefits.  Actions which improve the size and 
condition of the mangroves, the estuary mouth and the estuary water column would appear to generate the 
greatest social benefits.   

From an ecosystem service perspective scenario 3 is considered the most suitable.  This scenario entails the 
repair of the diversion works, the mouth to be managed to optimise a linkage to the ocean, industry and the 
waste water works to reduce their pollution loads to legal levels, and water to be potentially transferred 
from the adjacent Mbokodweni River.  It is believed that this option will generate more the two times 
greater benefits to the local resident, the metro residents and to the KZN community than the current 
situation.     

Further assessment in respect to potential scenario’s in respect to both hydrology and flooding, were 
undertaken and are detailed later in this assessment however it is important that in the process of ultimately 
selecting future management options for Isipingo Estuary, that this information be used to inform possible  
trade-offs between the management benefits and the costs of management.  
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12. HYDROLOGICAL ASSESSMENT 

12.1. Introduction 

The purpose of the hydrological analysis portion of the Isipingo EstMP is to model the flow at the estuary 
under different scenarios in order to determine an optimum flow to be routed through the estuary.  This will 
be used to compliment the flooding assessment. This included a reference scenario which provides an 
indication of what the flow would have been if the catchment had not been impacted at all by man made 
effects such as dams, urban areas, demands and return flows.  Although not covered in the hydrological 
analysis the water quality component would also be severely affected by these anthropogenic impacts.  

The catchments analysed include the Umlazi River Catchment (quaternaries U60A-D) and the Isipingo River 
Catchment (part of quaternary U60E).  These catchments lie within Water Management Area (WMA) 11, 
which is the Umvoti and Umzimkulu WMA.   

The period of analysis is from 1920-2004 (hydrological years), constituting 85 years (1020 months).  This was 
agreed upon due to the additional time and cost needed to retrieve more data for post 2004. 

Scenarios analysed were as follows (summarised in Table 16 below):  

 Naturalised Scenario (Isipingo Estuary receiving water from the Umlazi and Isipingo Rivers, as under 
natural conditions); 

 Current Scenario (as currently in the catchment, with only a small localised catchment feeding the 
estuary); 

 Flow Scenario 1 (with the Isipingo River diverted through the estuary and water treatment return 
flows from the Isipingo WWTW ); and  

 Flow Scenario 2 (with the Isipingo River diverted through the estuary, as well as water treatment 
return flows being diverted into the catchment from a neighbouring catchment). 

Due to the capacity of the diversion weir, diversion of the Isipingo River through the estuary refers to low 
flow volumes around 6m3/s. 

 

Table 16. Scenario Components 

Scenario 
 

Component 

Small localised estuary 
catchment  

Umlazi River Isipingo River Isipingo 
WWTW 

Amanzimtoti 
WWTW 

Naturalised X X X   

Current X     

Flow Scenario 1 X  X X  

Flow Scenario 2 X  X X X 

 

12.2. Data Collection 

Most of the base data was collected from the recently completed WRC commissioned WR2005 study, which 
included, inter alia, demands and return flows, catchment areas, climatic data, gauged flow data etc.  
Information on areas (to improve and refine the WR2005 data) was also provided by SSI and MER.  

12.2.1 Area Information 

The details for the Isipingo River and Umlazi River Catchment areas are given in Table 17.  Note that for the 
purposes of modelling, the Isipingo River Catchment has been split into two catchment areas (and therefore 
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two runoff modules), being the small local catchment which drains directly into the estuary (predominantly 
the Prospecton industrial area), and the remainder of the Isipingo River Catchment, upstream of the estuary.  
These two portions together do not make up the whole of the U60E quaternary.  The remainder of U60E 
consists of the Mbokodweni River which is not included in this analysis as it does not and has never flowed 
through the Isipingo Estuary.  See Appendix E for schematic diagrams. 

 U60A-D makes up the Umlazi River Catchment, with U60A flowing into U60B, then U60C, and finally U60D 
which flows into the Indian Ocean.   

 
Table 17. Details of the Isipingo Estuary catchment areas.  

Quaternary Runoff Module (RU) Catchment Area (km
2
) 

Isipingo River Catchment 

U60E (Isipingo River Catchment portion) RU13 36.5 

U60E (Estuary sub-catchment portion) RU14 8.5 

Total Isipingo River Catchment Area 45 

Umlazi River Catchment 

U60A RU1 105 

U60B RU4 316 

U60C RU7 365 

U60D RU10 185 

Total Umlazi River Catchment Area 971 

 

The Umlazi River Catchment (U60A-D) was only used in the Naturalised Scenario and therefore areas of 
irrigation, afforestation, alien vegetation, as well as any dams within the catchment were excluded from the 
analysis (a catchment under natural conditions would not include any of these components as they are man-
made).  However, it is important to note that this may not be the actual current state of the catchment, 
since there may be areas for some or all of these components, but they are unnecessary for this scenario.  
There is currently no irrigation, alien vegetation or afforestation areas within the Isipingo River Catchment 
(U60E) according to the GIS data provided by Dr L Celliers, now of the CSIR, therefore for all scenarios these 
areas were excluded.   

Paved and impervious areas within the catchments were included for all scenarios except the Naturalised 
Scenario. GIS (and Google Earth) data provided the areas of the catchments which are classified as urban, 
but these areas do not equate to impervious areas within the catchment.  The following assumptions were 
made, through discussion and agreement with MER.  For the local catchment draining directly into the 
estuary, GIS data showed that 68% of the catchment is urban, with 30% (of that 68%) being impervious.  For 
the remainder of the Isipingo River Catchment, 70% was classified as urban, with only 15% (of the 70%) of 
that area as impervious.  The reason for the difference in the assumed percentage of impervious areas for 
the two catchments, is that the catchment draining directly to the estuary mainly consists of the Prospecton 
industrial area which is predominantly paved, whereas the upper catchment is not.   

 

12.2.2 Climate Data 

The WRSM2000 model makes use of a RAN-file for each sub-catchment. This is a monthly time series file 
with each value representing the percentage of Mean Annual Precipitation (MAP) for that month. A number 
of rainfall gauges are selected and used to set up a RAN-file which is a catchment based rain-file, 
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representing the distribution over that rainfall area. Two RAN-files were used in the analysis, as indicated in 
Table 18 below. 

Table 18. Climatic Data 

Quaternary MAP 
(mm/a) 

RAN-file  Evaporation 
Zone 

MAE (mm/a) 

U60A 981 U6A.RAN 30A 1 200 

U60B 822 U6A.RAN 30A 1 200 

U60C 773 U6B.RAN 30A 1 200 

U60D 888 U6B.RAN 30A 1 200 

U60E * 907 U6B.RAN 30A 1 200 

 

12.2.3 Reservoir Data 

There are no reservoirs within the catchment area, except the Isipingo Estuary lagoon located near the 
outlet of U60E.  It is understood that the water within the lagoon is not utilized or abstracted, and has a 
minimal impact on the water balance within the catchment.  It has been assumed that the lagoon has 
basically remained full over the record period, based on local information.  Therefore, for modelling 
purposes it has been assumed that a very small portion of flow in the Isipingo River catchment flows into the 
lagoon (2%) with the remainder of the flow flowing directly to the river mouth via the canals (98%).  The 
lagoon volume was set to 0.12 million m3 (full supply volume) at the start of the simulation.  It was decided 
that this was the most realistic approach to modelling the lagoon.  The lagoon could have been omitted from 
the system as it has almost no effect on the water balance of the catchment; however it was decided to 
rather include it but force it to have a minimal effect within the system, as this is what happens in reality. It 
is assumed that the lagoon storage (0.12 million m3) and surface area (0.03 km2) have remained unchanged 
over the period of analysis.  

  

12.2.4 Abstractions and Return Flows 

There are currently no abstractions modelled within the system.  Note that for the Naturalised Scenario, by 
definition abstractions and return flows are omitted.  In this case of the Isipingo River, there are no 
abstractions in the Current (situation) Scenario anyway.  

For the Flow Scenarios 1 and 2 return flows were modelled in the system from two waste water treatment 
works (WWTW), as shown in Table 19 below in various units.  The Isipingo WWTW was included in Flow 
Scenario 1 whereas both the Isipingo and Amanzimtoti WWTW were included in Flow Scenario 2. 

 

Table 19. Return flows data for the Isipingo and Amanzimtoti Waste Water Treatment Works.  

WWTW 
 

River 
 

Monthly Average Annual Average 

(million m
3
/m) (kl/m) (million m

3
/a) (kl/a) 

Isipingo  Isipingo  0.349 348 672 4.184 4 184 067 

Amanzimtoti  Mbokodweni  0.651 651 140 7.814 7 813 685 
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Data was provided for each waste water treatment plant from 1995 to 2009 (15 years).  This data period 
length is insufficient for the purpose of the analysis, and it was therefore necessary to extend the data to 
cover the entire record period (85 years).  The last year of data provided (hydrological year Oct 2008 – 
Sep 2009) was used to project monthly values, giving an annual average over the whole record period of 
4.19 million m3/a.  The variation in the existing return flow data is minimal and therefore using 2008/2009 
values for projection was considered an acceptable assumption.  

Note that the return flows from the Amanzimtoti WWTW is only a possible future transfer from the 
neighbouring Mbokodweni River Catchment into the Isipingo River Catchment and not a return flow which 
currently exists within the catchment.  The Isipingo WWTW is currently located within the Isipingo River 
Catchment, but is upstream of the small sub-catchment draining to the estuary and therefore is not included 
in the current scenario.  

 

12.3. Simulations 

Appendix E shows the WRSM2000 schematic diagrams for the four scenarios modelled, as explained in detail 
below.  Figure 14 illustrates the position of the Umlazi River and Isipingo River Catchments in the area of 
analysis. 

 

 

 

 

12.3.1 Naturalised Scenario 

The Naturalised Scenario is a scenario analysing the Isipingo Estuary Catchment as it would have been prior 
to man made effects.  As per natural conditions (in this case prior to 1952) the Umlazi River (quaternaries 
U60A, B, C and D) flowed through the estuary, as well as the Isipingo River (part of quaternary U60E).  The 
lagoon located at the estuary has been included in the system as it is not a constructed reservoir but a 
natural lagoon. As explained above, the lagoon has been modelled in a way such that it is basically full over 
the entire record period, with a minimal impact on the system.  Figure 15 below shows the subcatchments 
modelled for the Naturalised Scenario (subcatchments included are highlighted yellow). 

Umlazi  
River 

U60A 

U60B 

U60D 

U60E 

U60C 

Isipingo  
River  Localised Isipingo Estuary Catchment  

 Isipingo River Catchment  

 Umlazi River Catchment  Mbokodweni  
River 

Figure 14. Map showing the subcatchments of the area analysed. 
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12.3.2 Current Scenario 

The current scenario, with the diversion of both the Umlazi and Isipingo Rivers away from the Isipingo 
Estuary, results in only a very small localised catchment (8.5km2) draining directly into the estuary.  This 
catchment is mainly covered by the Prospecton industrial area.  There are no official abstractions from the 
river within this sub-catchment, although it is understood that there is a small area of informal vegetable 
farming near the former Durban Airport.  Therefore, this area was modelled as general (natural) vegetation 
and not an irrigated area.  The lagoon was modelled as per the Naturalised Scenario.  

This analysis was done under present day development conditions, which means that even though the 
industrial area of Prospecton only began construction in the 1960’s and slowly grew, the urban/impervious 
area specified in the catchment was set to remain the same over the whole period of analysis.  The same 
would have been applicable to any afforestation, irrigation or alien vegetation areas within the catchment, 
but no such areas exist within this very small localized catchment.  Figure 16 below shows the catchment 
modelled for the Current Scenario (subcatchments included are highlighted yellow). 
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Figure 15. Map showing the subcatchments analysed in the Naturalised Scenario.  

Figure 16. Map showing the subcatchments analysed in the Current Scenario. 



Isipingo Estuary Management Plan: Situation Assessment 

Page 61 of 126 

 

12.3.3 Flow Scenario 1 

Flow Scenario 1 is an analysis of the current situation (as per the Current Scenario) with the addition of the 
Isipingo River being diverted back into the estuary catchment and return flows from the Isipingo WWTW.  
Figure 17 below shows the subcatchments modelled for Flow Scenario 1 (subcatchments included are 
highlighted yellow).   

 

 

12.3.4 Flow Scenario 2 

Flow Scenario 2 is an analysis of the current situation with the addition of the Isipingo River being diverted 
back into the estuary catchment (as per Flow Scenario 1), as well as the additional transfer of return flows 
from the Amanzimtoti WWTW, which is located in the neighbouring Mbokodweni River Catchment.  The 
return flows have an annual average of 7.82 million m3/a.  Figure 18 below shows the catchment modelled 
for the Flow Scenario 2 (sub-catchments included are highlighted yellow). 
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Figure 17. Map showing the subcatchments analysed in Flow Scenario 1. 

Figure 18. Map showing the subcatchments analysed in Flow Scenario 2. 
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12.4. Results 

The reader is referred to Appendices F and G for all WRSM2000 output (hydrographs). 

12.4.1 Naturalised Scenario 

There are two gauges located in the Umlazi River Catchment, U6H002 and U6H003, with no gauges within 
the Isipingo River Catchment.  For this reason, the calibration parameters from U60A-D (Umlazi River 
Catchment) were transferred to the U60E Catchment (Isipingo River Catchment).  This way of modelling is 
considered acceptable in the case of an ungauged catchment, when the catchments display similar 
characteristics.  Both gauges were calibrated until acceptable results were obtained (see Appendix F for 
gauge hydrographs showing observed and simulated flows).     Table 20 below shows the simulated flows for 
the two gauges, while Table 21 shows the contribution of flows from each river.  

   Table 20. Observed vs. Simulated Flows.   

Gauge Located in Catchment Observed MAR 
(million m

3
/a) 

Simulated MAR 
(million m

3
/a) 

Record Period 

U6H002 U60A 18.40 20.97 1981-2004 

U6H003 U60B 36.16 39.31 1981-2004 

 

Table 21. Contribution of flows from the Umlazi and Isipingo Rivers.  

River Flow (million m
3
/a) 

Umlazi 83.28 

Isipingo 6.15 

Total 89.43 

 

The gauges were calibrated until a good correlation between observed and simulated flows was achieved.  A 
total average annual outflow with the contribution of both the Isipingo River and the Umlazi River under 
natural conditions was calculated to be 89.43 million m3/a (Table 21).  This value is slightly lower than the 
natural flow reported in the paper ‘Proposals for Rehabilitation and Management of Isipingo Lagoon and 
Estuary, South Africa’ by Kalicharran and Diab of the University of Natal, which was 102 million m3/a 
(Kalicharran & Diab, 1993).  However, flows are a result of the model calibration against official Department 
of Water Affairs (DWA) gauge data, which is considered a reliable source of data.  The same report quotes 
the flow of the Isipingo River through the estuary (once the Umlazi River had been diverted away from the 
estuary) as 6 million m3/a, which correlates very well with the result obtained for this study. 

The flow duration table is given in Table 22 below, showing the probability of flow for each month for the 
total outflow from the estuary.   

Table 22. Flow duration table for Naturalised Scenario (million m3/month) 

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

99% 0.73 1.25 1.29 1.61 1.61 1.74 1.78 1.44 0.99 0.74 0.63 0.64 

90% 1.58 2.09 2.42 2.62 2.94 3.81 3.06 2.33 1.69 1.39 1.23 1.32 

80% 1.93 2.52 3.00 3.44 4.14 4.67 3.71 2.93 2.16 1.75 1.50 1.60 

70% 2.46 3.27 3.54 4.99 5.02 5.12 4.52 3.45 2.59 2.00 1.81 1.78 

60% 2.76 3.73 4.16 5.55 5.89 5.67 5.27 3.87 2.73 2.21 1.98 2.07 

50% 2.98 3.95 5.11 6.24 7.01 6.96 5.76 4.33 3.05 2.47 2.15 2.27 

40% 3.31 4.65 6.45 7.44 7.96 8.59 6.52 4.76 3.49 2.77 2.41 2.61 
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30% 3.82 5.56 7.54 8.60 11.30 11.54 7.98 5.56 4.08 3.12 2.87 3.37 

20% 4.49 7.26 10.33 11.17 15.09 15.71 11.23 7.73 4.97 4.06 3.58 3.86 

10% 5.18 14.49 16.74 18.50 20.90 25.22 17.72 9.32 6.49 5.85 5.30 5.08 

 

To explain the table above with an example: in October, 99% of the time the flow will be equal to or exceed 
0.73 million m3/month; or in March, 20% of the time the flow will be equal to or exceed 
15.71 million m3/month.  The baseflow calculated for the Naturalised Scenario was 0.63 million m3/month.   

12.4.2 Current Scenario 

The scenario modelled under current conditions (localised estuary catchment) gives a flow at the estuary of 
2.27 million m3/a (Table 23), which is 2.5% of the natural flow simulated (89.85 million m3/a).  This figure 
corresponds with the approximate 3 million m3/a reportedly flowing through the estuary (Kalicharran & 
Diab, 1993).  Table 24 shows the flow duration for the current scenario.  

Table 23. Contribution of flow from the Localised Isipingo Estuary Catchment. 

River Flow 
(million m

3
/a) 

Localised Isipingo Estuary Catchment 2.27 

Total 2.27 

 

Table 24. Flow duration table for Current Scenario (million m3/month).  

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

99% 0.06 0.07 0.09 0.09 0.09 0.06 0.04 0.02 0.01 0.01 0.01 0.03 

90% 0.10 0.12 0.14 0.15 0.13 0.11 0.08 0.05 0.03 0.02 0.02 0.05 

80% 0.11 0.14 0.16 0.18 0.16 0.15 0.09 0.06 0.03 0.02 0.03 0.05 

70% 0.12 0.16 0.18 0.19 0.19 0.18 0.11 0.06 0.04 0.03 0.04 0.06 

60% 0.15 0.19 0.21 0.22 0.21 0.21 0.13 0.07 0.04 0.03 0.05 0.07 

50% 0.17 0.22 0.22 0.24 0.22 0.23 0.14 0.09 0.05 0.05 0.06 0.10 

40% 0.19 0.22 0.25 0.28 0.24 0.26 0.16 0.11 0.06 0.05 0.08 0.12 

30% 0.20 0.26 0.29 0.30 0.29 0.30 0.19 0.13 0.07 0.06 0.10 0.13 

20% 0.24 0.31 0.33 0.33 0.34 0.33 0.27 0.17 0.10 0.10 0.11 0.16 

10% 0.29 0.45 0.40 0.45 0.51 0.53 0.34 0.21 0.17 0.16 0.15 0.19 
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Figure 19. Comparison of mean monthly flows for Naturalised and Current Scenarios. 

The mean monthly flows through the Isipingo Catchment under the Current Scenario is significantly reduced 
in comparison with its historical connection with the Umlazi River of the Naturalised Scenario, as shown in 
Figure 19 above. Table 25 illustrates that in its current state, the mean monthly flows through the catchment 
over the record period are always less than 4% of the Naturalised flow at any time of the year, and the 
winter months (March-July) are more severely affected than the summer rainfall months (August-February).  
The baseflow calculated for the current scenario was 0.01 million m3/month, which is 2% of the Naturalised 
baseflow.  

 

Table 25. Percentage change in monthly flow values.  

Current Flows as a % of Naturalised Flows per Month 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

3.8 3.4 2.8 2.9 2.5 2.1 1.9 2.0 1.9 2.1 2.8 2.5 

 

12.4.3 Flow Scenario 1 

       Table 26 and Figure 20 overleaf show the contributions of flows into the estuary for Flow 
Scenario 1 where the Isipingo River (low flow) is re-diverted through the estuary.   

       Table 26. Contribution of flows for Flow Scenario 1 (million m3/month). 

Catchment  Flow (million m
3
/a) 

Local Estuary (RU14) 2.26 

Isipingo River (RU13) 6.52 

Isipingo WWTW Return Flows (1920-2004) 4.19 

Total 12.98 

 

Mean Monthly Flows Comparison

0

2

4

6

8

10

12

14

16

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Month

F
lo

w
 (

m
il

li
o

n
 m

3
/m

o
n

th
)

Naturalised Current



Isipingo Estuary Management Plan: Situation Assessment 

Page 65 of 126 

 

 

Figure 20. Contribution of flows for Flow Scenario 1. 

The baseflow calculated for Flow Scenario 1 is 0.34 million m3/month, which is 54% of the Naturalised 
baseflow. The flow duration table for Flow Scenario 1 are shown in Table 27 below. 

 

Table 27. Flow duration table for Flow Scenario 1 (million m3/month). 

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

99% 0.55 0.68 0.74 0.64 0.70 0.59 0.49 0.37 0.34 0.37 0.37 0.42 

90% 0.68 0.85 0.92 0.88 0.85 0.79 0.66 0.52 0.42 0.44 0.41 0.49 

80% 0.71 0.88 1.00 1.00 0.98 0.90 0.70 0.57 0.45 0.46 0.43 0.50 

70% 0.79 0.97 1.08 1.09 1.10 1.01 0.77 0.61 0.48 0.47 0.48 0.58 

60% 0.84 1.04 1.16 1.13 1.15 1.15 0.88 0.64 0.52 0.51 0.52 0.62 

50% 0.93 1.14 1.23 1.21 1.22 1.22 0.93 0.70 0.55 0.53 0.58 0.68 

40% 0.99 1.19 1.37 1.35 1.31 1.37 0.99 0.76 0.58 0.56 0.62 0.74 

30% 1.04 1.33 1.45 1.42 1.47 1.47 1.04 0.81 0.62 0.62 0.68 0.79 

20% 1.21 1.47 1.64 1.57 1.62 1.60 1.41 1.00 0.69 0.76 0.75 0.88 

10% 1.31 1.76 1.82 1.95 2.35 2.50 1.76 1.23 0.99 0.93 0.83 0.99 

 

12.4.4 Flow Scenario 2 

Table 28 below shows the contribution of flows for Flow Scenario 2, which includes the Isipingo River being 
diverted through the estuary (low flow), as well as a transfer of return flows from the Amanzimtoti Works in 
the neighbouring catchment. Figure 21 (overleaf) is the graph of the contribution of flows for this scenario.   
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Table 28. Contribution of flows for Flow Scenario 2 (million m3/month). 

Catchment  Flow (million m
3
/a) 

Local Estuary (RU14)  2.26 

Isipingo River (RU13) 6.52 

Isipingo WWTW Return Flows (Isipingo wwtw.ret) 4.19 

Amanzimtoti WWTW Return Flows (Toti wwtw.ret) 7.82 

Total  20.80 

 

 

Figure 21. Flow Scenario 2 contribution of flows. 

 

The baseflow calculated for Flow Scenario 2 was 0.94 million m3/month, which is approximately 50% higher 
than the Naturalised baseflows.  This is due to the return flows coming into the system from the two WWTW 
which provide a more constant baseflow.  Table 29 below shows the flow duration table for Flow Scenario 2.  

 

Table 29. Flow duration table for Flow Scenario 2 (million m3/month). 

  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

99% 1.23 1.34 1.37 1.30 1.36 1.30 1.09 1.04 0.94 1.00 0.95 1.07 

90% 1.37 1.50 1.56 1.54 1.51 1.49 1.26 1.18 1.03 1.05 1.04 1.12 

80% 1.40 1.56 1.67 1.66 1.61 1.63 1.30 1.21 1.06 1.08 1.06 1.14 

70% 1.48 1.65 1.72 1.75 1.76 1.74 1.37 1.25 1.09 1.10 1.12 1.22 

60% 1.53 1.69 1.80 1.79 1.79 1.85 1.48 1.30 1.12 1.13 1.16 1.26 

50% 1.62 1.80 1.86 1.88 1.87 1.92 1.54 1.35 1.16 1.15 1.22 1.32 

40% 1.69 1.85 2.03 1.98 1.96 2.07 1.59 1.41 1.18 1.19 1.25 1.37 
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30% 1.72 1.99 2.12 2.08 2.13 2.18 1.64 1.47 1.24 1.25 1.30 1.42 

20% 1.91 2.16 2.30 2.24 2.28 2.26 2.02 1.68 1.30 1.39 1.39 1.52 

10% 2.00 2.42 2.68 2.61 3.02 3.20 2.36 1.96 1.60 1.61 1.48 1.64 

 

12.5. Impact of the Diversion Weir 

It was requested that for Flow Scenarios 1 and 2, that the flows be capped at 6 m3/s due to the capacity of 
the diversion weir.  However, the WRSM2000 model is a monthly timestep model and therefore it was not 
possible to convert the results accurately into m3/s, as the daily distribution of monthly flows is unknown. 

If one does a rough calculation estimate and converts the average monthly flow to a rate (in m3/s) this 
provides an indication of what to expect.  In both Flow Scenario 1 and 2, the calculated (average monthly 
constant) rate does not exceed 6 m3/s.  However, one can assume if the average flow is, for example, 4 m3/s, 
and the natural variability of flow would account for flows lower and higher than the average, that the 
possibility of the flow exceeding 6 m3/s is likely.  However, in both Flow Scenarios 1 and 2, as shown in the 
table below, this would not occur often, as it shows that even flows between 2 and 3 m3/s occur less than 
1% of the time within the 85 year record period. In spite of this, it would be unreasonable to assume the 
6 m3/s limit is never reached.  

A summary table is given below (Table 30) of the number of months, and percentage time of total record 
period, where the flow exceeds a certain value in m3/s.  

Table 30. Analysis of monthly flows for flow scenarios with a 6 m3/s diversion limitation. 

Average Monthly 
Flow Rate Range 

(m
3
/s) 

Flow Scenario 1 Future Scenario 2 

Number of 
Months 

Exceeding Flow 

Percentage of Total 
Months Exceeding Flow 

(%) 

Number of 
Months 

Exceeding Flow 

Percentage of Total 
Months Exceeding Flow 

(%) 

2-3 5 0.5 8 0.8 

3-4 1 0.1 1 0.1 

4-5 1 0.1 2 0.2 

5-6 0 0.0 0 0.0 

 

12.6. Hydrological conclusions 

It can be seen from the simulation results that the diversion of the Umlazi and Isipingo Rivers away from the 
estuary had a significant impact on the flow through the estuary.  

Results show that the mean monthly flows over the recorded period are always less than 4% of the 
naturalised flow with the winter months (March-July) being more severely affected than the summer rainfall 
months (August-February).   

Table 31 below shows a summary of flows for each scenario analysed.  
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Table 31. Flow Scenario Summary 

Scenario Average Annual 
Flow 

Percentage of 
Natural Annual Flow 

Average Baseflow Percentage of 
Natural Baseflow 

(million m
3
/a) (%) (million m

3
/m) (%) 

Naturalised 89.85 n/a 0.63 n/a 

Current 2.27 3 0.01 2 

Flow 1 12.98 15 0.34 54 

Flow 2 20.80 23 0.94 149 

 

The results show that the current flow is approximately 3% of the naturalised flow, and that the addition of 
flows being diverted back through the estuary would be significant.   The anticipated constraints, potential 
benefits and options for implementation of the various scenarios are responded to collectively in section 14 
below. 

13. FLOODING ASSESSMENT 

13.1. Introduction 

The catchment area and floodplain of the Isipingo Estuary is densely urbanised. By virtue of the low-lying 
nature of the area, the industrial and residential developments are highly susceptible to flooding. This is of 
concern as they might increase pressure on the authorities to artificially breach the system if it should close 
for long periods at a time and cause back-flooding. Flooding is exacerbated by extensive surface hardening 
and canalisation of the river above the estuary, habitat destruction and the restricted connection to the sea. 

Extensive flooding occurred in the Isipingo Estuary drainage catchment in March 2008 due to very heavy 
local rainfall and also runoff restriction at the Isipingo Estuary mouth leading to the Indian Ocean. 

The eThekwini Municipality requested flood lines to be created using HEC-RAS modelling software for 
various estuary mouth opening configurations. These estuary mouth opening configurations include: 

 Current estimated berm height of 2.5m and the existing outlet twin culverts at the estuary mouth in 

place (2.5m Berm Height Scenario); 

 Estimated berm height of 4m and the existing outlet twin culverts at the estuary mouth in place(4m 

Berm Height Scenario); 

 Twin culverts at the estuary mouth in place and replaced by an open channel (Open Mouth 

Scenario); 

 An outlet created to a future dug out port channel (at former Durban airport), and the existing outlet 

twin culverts at the estuary mouth in place (Dugout Port Scenario); and 

 All the above scenarios tested for 50 year and 100 year rainfall. 

 

This short technical section summarises modelling work carried out to determine flood lines for various 
Isipingo Estuary mouth outlet configurations. 

 

13.2. Modelling Assumptions 

Modelling assumptions are as follows: 

 Extent of cross sections from drainage channels limited to 4m contours where applicable; 

 0,5m contours used. The contours were generated from information received from the client 
surveyor; 
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 Invert levels for channels derived from the survey files. Where level information was missing or was 
unreasonable, e.g. where levels unrealistically indicated back falls, invert levels for intermediate 
stations were derived by interpolating levels from more reliable sections; 

 Invert levels for the inlet of the culvert at Isipingo Estuary taken to be 0.3m.  Outlet invert level for 
the same culvert adopted as 0,2m ( based on site observations and survey data); 

 River levels generally approximated to rise from culvert invert level; 

 Culvert at river mouth at the estuary modelled as a bridge culvert with the bridge deck representing 
the top of the berm (also acting as a weir); 

 Constant lateral inflow of 6m3/s from Isipingo River used for all modelling cases; 

 Manning coefficients used: 
a. Channels:      n=0.045 (allowing for rubble and grit observed during site visit) 

b. River:     n=0.08 (Assumed high levels of silt) 

c. Overbanks in industrial areas:   n=0.03 (taking into account impact of buildings) 

d. Overbanks in residential areas:   n=0.03 

e. Overbanks (forests and mangroves):   n=0.15 

 Flows calculated using rational method. March 2008 rainfall taken as 166.8mm over 2 hrs. Rainfall 
intensities for individual sub catchments estimated according to calculated time of concentrations 
and Intensity-duration-frequency (IDF) data; 

 Inflow Flow hydrograph calculated as suggested in brief. A modified hydrograph used with time to 
peak (also equal to time of concentration tc) taken as tc for the estuary at culvert inlet point. 
Trapezoidal shape used as shown in Figure 22 below; 

 No catchment restrictions like bridges and culverts modelled; and 

 Boundary conditions for unsteady flow analysis taken as flow hydrographs at reach start and stage 
hydrograph at the end of the culvert at Isipingo Estuary. 

 

 

Figure 22. Modified Hydrograph as used for the Modelling study. 

 

13.3.  Modelling Analysis and Results 

13.3.1 4m Berm Height Scenario  

Estuary closed with existing dual outlet pipes in place with the berm height at 4m. 

The twin culvert was modelled as a bridge culvert with the bridge height representing a wide weir.  Flooding 
depth varies and up to 1m at areas close to the estuary.  Extents of predicted flooding are as shown in 
Appendices H1, H2 and H3 for March 2008 rainfall, 100yr rainfall and 50yr rainfall, respectively. 

 t c (sub-catchment) t c (overall catchment) 

Flow 
(m 3 /s) 

Time (hrs) 
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13.3.2 2.5m Berm Height Scenario  

Estuary closed with existing dual outlet pipes in place with the berm height at 2.5m. 

The twin culvert was modelled as a bridge culvert with the bridge height representing a wide weir.  Flooding 
depth varies and is greatly reduced from when the berm height is 4m. Most areas have predicted maximum 
flood depth of about 200mm. Extents of predicted flooding are as shown in Appendices H4, H5 and H6 for 
March 2008 rainfall, 100yr rainfall and 50 yr rainfall, respectively. 

 

13.3.3 Open Mouth Scenario  

Estuary open with existing dual outlet pipes removed. 

Twin culverts removed and a wide open channel modelled. Flooding depth varies and is greatly reduced 
from when the berm height is 4m. Most areas have predicted maximum flood depth of less than 200mm and 
for very short periods. Extents of predicted flooding are as shown in Appendices H7, H8 and H9 for March 
2008 rainfall. An open mouth with a width of 80m was allowed, with the depth ranging from 0 to 0,5m. 
 

13.3.4 Dugout Port Scenario  

An additional scenario with the estuary closed with existing dual pipes in place plus an outlet culvert into a 
possible future dug out port channel. 

The twin culvert was modelled as a bridge culvert with the bridge height representing a wide weir and a 
berm height of 2.5m.  Outlet dug out port represented as a lateral structure with low box culvert (10m wide 
x 1m high), as an additional outlet. The dug-out port is represented as an offline storage area. Flooding 
depth varies and is slightly reduced from when the berm height is 2.5m. Extents of predicted flooding are 
shown in Appendices H10, H11 and H12 for March 2008 rainfall, 100y rainfall and 50yr rainfall, respectively. 
 

13.4.  Flooding Assessment Conclusion 

Conclusions reached in respect to this flood modelling exercise are as follows: 

 The rainfall event of March 2008 was extreme and very close to 100 year rainfall event; 

 The berm height, reasonably assumed to be 4m in March 2008 and the restricted outflow through the 
twin culverts at the estuary mouth to the sea, contributed to the flooding; 

 Reduction of the berm height reduces the depth of flooding; 

 Addition of an outlet to a future dug out port greatly assists in the reduction of flood volumes; 

 Maintaining the berm height to less than 2.5m greatly reduces flood risk to properties in the catchment; 

 The flood lines are just indicative with assumptions made on channel inverts, bridge restriction etc not 
taken into consideration and impact of buildings not included in the model; 

 Due to the fact that Hec-Ras performs only one-dimensional simulations, it is believed that the 
predicted flooding away from the drainage channels could be overstated; and 

 To obtain more accurate flood lines, more work will be required including generation of more sections, 
more detailed topographic surveys and more detailed modelling exercises. 

 

14. IMPLICATIONS OF THE VARIOUS AND ALTERNATIVE FLOW SCENARIOS  

14.1. Ecological implications 

Much of the degradation of the Isipingo Estuary which has been reported in the preceding sections 
(Hydrological Assessment and Biophysical Environment) relates to the loss of water quantity.  This has 
resulted in and continues to influence mouth configuration, loss of habitat and persistent water quality 
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issues.  To address this issue an assessment of the effect of increased water volumes on estuary health was 
undertaken and integrated with the flood assessment results (Agere 2010) and are detailed in section 13. 

Three flow scenarios in addition to the present day were assessed by the estuarine specialists and these are 
outlined briefly below building on from the hydrological scenarios highlighted in section 12: 

0. Current State – Estuary receives: 

 Runoff from the direct local catchment below the diversion weir; 
1. Flow Scenario 1 - Estuary receives: 

 Runoff from the direct local catchment below the diversion weir; 

 Low flows from the Isipingo River which are allowed through the diversion weir (< 6 m3.s-1) 
2. Flow Scenario 2 - Estuary receives: 

 Runoff from the direct local catchment below the diversion weir; 

 Low flows from the Isipingo River which are allowed through the diversion weir (< 6 m3.s-1); 
and 

 Additional flows, also via the diversion weir, supplied by the treated waste water discharge 
from the Amanzimtoti Treatment Works (this currently discharges to the Mbokodweni 
estuary which is receiving in excess of its natural Mean Annual Runoff (MAR)). 

3. Flow Scenario 3 (combination of flow and mouth interventions) – Estuary receives: 

 Runoff from the direct local catchment below the diversion weir; 

 Low flows from the Isipingo river which are allowed through the diversion weir (< 6 m3.s-1) 

 Additional flows supplied by the treated waste water discharge from the Amanzimtoti 
Treatment Works (this volume currently discharges to the Mbokodweni Estuary which is 
receiving in excess of its natural Mean Annual Runoff (MAR)); and 

 Manipulation of the estuary sandbar to facilitate a permanently open mouth in combination 
with existing pipelines to the sea. 

Table 32 below indicates the volumes of water which would reach the estuary under each flow scenario.  
The present situation results in 2.5% of the natural water volume reaching the estuary and provides a clear 
indication of the reasons for the decline and degraded state of this system.  Flow scenarios 1 (FS1) & 2 (FS2), 
as determined by the hydrological investigations, would raise the volume reaching the estuary significantly 
to approximately 14 and 23% respectively.  While these figures provide some indication of the volume which 
could be provided, the capacity of the diversion weir may constitute a restricting factor. Hydrological 
analyses to date have indicated a negligible impact but this aspect would need to be monitored and results 
refined during the implementation of the EstMP.  There is no doubt that these two scenarios would provide 
significant flow through the estuary allowing much greater flushing.  This would also address water quality 
which has long been an issue.  A greater volume of water could however significantly increase the risk of 
flooding if the pipes through the sandbar were the only outlet point.  Scenario 3 attempted to address the 
issue of flooding as well as the estuarine health score and was constructed to test the influence of additional 
water combined with mouth manipulation and the capacity of the outlet pipes. 

Table 32. Total MAR reaching the estuary under each scenario.  Note Percentage is the 
percentage of the natural MAR which originally incorporated the Umlazi River. 

Scenario 
MAR 

Million m
3
/annum 

Percentage of 
natural MAR 

Naturalised 89.43 100 

Current 2.27 2.5 

Flow Scenario 1 12.98 14 

Flow Scenario 2 20.8 23 

Flow Scenario 3 26.8 30 
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Table 33 shows the impact of these different flow scenarios on the estuarine health score.  Increased water 
volumes which result from FS1 and FS2 yield improved flushing and dilution of the local catchment water.  
This would progressively improve water quality as water volume increased (FS1 to FS2) and decrease 
retention times resulting in knock on effects on dissolved oxygen levels, levels of toxins, species richness and 
abundance as well as improve overall organism health.  FS1 and FS2 improve the current health score of the 
estuary from 16 to 23 and 26 but fail to have any real effect on the ecological category with the system 
remaining in a low E category.  

Table 33. Estuarine Health Score under present day and three addition flow scenarios.  

Estuarine Process or Biotic component Weighting 
Present 

state 
FS1 FS2 FS3 

Hydrology 25 3 4 5 6 

Hydrodynamics and mouth condition 25 5 6 6 21 

Water quality 25 4 4 4 12 

Physical habitat alteration 25 4 4 4 9 

Habitat health score   16 17 20 48 

Final Microalgae 20 6 10 10 13 

Macrophytes 20 6 9 9 10 

Final Invertebrates 20 2 4 5 6 

Fish 20 1.6 4 5 9 

Birds 20 1.6 3 4 5 

Biotic health score  17 28 32 43 

ESTUARINE HEALTH SCORE 
(average of habitat & biotic scores) 

 
16 23 26 45 

PROVISIONAL PRESENT ECOLOGICAL CATEGORY  F E E D 

 
For this reason the estuarine team tested a third flow and management scenario (FS3).  This is in accordance 
with the protocols often used in reserve determinations to test the estuary’s response and provide an 
indication of a system’s best attainable status or to reach the Ecological recommended category.  This 
scenario, which combined a slightly higher annual volume through the system (30%) with a managed open 
mouth condition, resulted in a significant response in estuarine health score.  A total of 45 put the estuary 
into a category D which is the minimum health category allowed in terms of the National Water Act 35 of 
1998.  It is anticipated that this scenario would maximise the potential improvements to estuarine health as 
well as minimise flooding to the surrounding developments by the manipulation of an open mouth.  This 
conclusion is supported by flooding assessment scenario 3 which modelled an open mouth condition. 

It is therefore recommended that FS3 is the scenario implemented to improve the ecological status of the 
Isipingo Estuary. 

 

14.2. Overview of scenarios 

Table 34 below presents an overview of the various scenarios that were analysed as part of the assessments 
of the goods and services, hydrology and ecology for the Isipingo Estuary. Flow Scenario 3, of both the goods 
and services and the ecological assessments, yielded the greatest benefits. In this scenario, the diversion 
works are repaired to allow low flow from the Isipingo River to enter the estuary, the mouth is managed to 
optimise the linkage to the ocean, and additional water is transferred from the adjacent Mbokodweni 
catchment (Amanzimtoti WWTW return flows) into the system. Under these circumstances, the MAR would 
be increased to 30% of its naturalised flow, in comparison with the 3% status quo. The benefit to ecosystem 
goods and services is more than doubled, while the ecological condition of the estuary is raised to a category 
D from its current category F status. In the latter, habitat health and biotic health of the estuary is estimated 
to be twice the current level.  

For the flooding assessment, which explored three scenarios based on connectivity to the ocean and the 
extent of flooding of the study area for the March 2008 flood event, and 1:50 and 1:100 year events, the 
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Open Mouth Scenario was the most effective option in reducing the extent of flooding. The assessment also 
indicated that under closed conditions, the berm should ideally be kept at a high of 2.5m.  

 

Table 34. Overview of flow scenarios from the various assessments 

 GOODS & SERVICES 
ASSESSMENT 

HYDROLOGICAL ASSESSMENT ECOLOGICAL ASSESSMENT 

Task To identify the changes in 
ecosystem services supplied in 
different management scenarios 

To determine an optimum flow to be 
routed through the estuary 

To assess the effect of increased 
water volumes on estuary health 

Naturalised 

(Original state) 
- 

Input: Isipingo Estuary receiving 
water from the Umlazi and Isipingo 
Rivers 

- 

Current 

(Status quo- 
Closed mouth) 

Input:  

No water entering the estuary 
from the Isipingo R., only from 
the localised catchment 

Mouth: Piped link to the ocean 

Input:  

Small localised catchment to the 
estuary 

 

 

Input:  

Run off from direct local catchment 

Mouth: Piped link to the ocean 

Flow Scenario 1 

(Closed mouth) 

Input:  

 Run off from direct local 
catchment; and  

 Low flows of Isipingo R. via the 
diversion works. 

Mouth: Piped link to the ocean 

Input:  

 Run off from direct local 
catchment; and  

 Low flows of Isipingo R. via the 
diversion works. 

Input:  

 Run off from direct local 
catchment; and  

 Low flows of Isipingo R. via the 
diversion works. 

Mouth: Piped link to the ocean 

(Open mouth) Input:  

 Run off from direct local 
catchment; and  

 Low flows of Isipingo R. via the 
diversion works. 

Mouth: Open mouth and pipes 

- - 

Flow Scenario 2 

 

- 

Input:  

 Run off from direct local 
catchment;  

 Low flows of Isipingo R. via the 
diversion works; and 

 Amanzimtoti WWTW return flows. 
 

Input:  

 Run off from direct local 
catchment;  

 Low flows of Isipingo R. via the 
diversion works; and 

 Amanzimtoti WWTW return 
flows. 

Mouth: Piped link to the ocean 

Flow Scenario 3 

(Mouth 
manipulation) 

Input:  

 Run off from direct local 
catchment;  

 Low flows of Isipingo R. via the 
diversion works; and 

 Amanzimtoti WWTW return 
flows. 

Mouth: Open mouth and piped 
link to the ocean 

- 

Input:  

 Run off from direct local 
catchment;  

 Low flows of Isipingo R. via the 
diversion works; and 

 Amanzimtoti WWTW return 
flows. 

Mouth: Open mouth and piped 
link to the ocean 
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15. THE WAY FORWARD 

15.1. Conservation Planning 

15.1.1 Potential for Protected Area Status  

The latest assessment of the protection afforded to the countries estuaries indicated that 77% of 13 estuary 
groups comprising 259 estuaries are threatened, with 23% critically endangered, 39 % endangered and 15% 
vulnerable.  Existing formal protection is weak, with only 2% of the area of temperate estuaries under full 
protection. These protected areas account for less than 5% of all but one of the habitat targets, and less than 
5% of the targeted populations of most fish and bird species. 

 
Marine reserves were previously proclaimed under the Sea Fishery Act 12 of 1988 or under the National 
Parks Act 57 of 1976.  Now all marine reserves have been re‐proclaimed under the Marine Living Resources 
Act (1998).  However, this only affords protection up to the high tide mark.  Estuaries can also be protected 
within regular protected areas (see below), though the latter do not have jurisdiction over the use of 
estuarine living resources.  Estuaries may also be protected within World Heritage Sites under the World 
Heritage Convention Act 49 of 1999. 

The General Policy in terms of the Environment Conservation Act – Terrestrial and Marine protected areas 
(1994) categorises protected areas into 7 categories (based on IUCN and one additional category). It 
prescribes the management objectives and criteria for selecting and managing each category.  The policy 
suggests that estuaries, fish, spawning areas and seascapes should generally be treated as Category IV – 
Habitat and wildlife management areas, regardless of who owns those resources.  In reality, estuaries could 
fall into any category.  For example, estuaries such as Kosi Bay could be classified as Category V – Protected 
land/seascapes, while others could be classified as Category VI ‐ Sustainable Use Areas.  It has been 
suggested that the best way forward is for each estuary to be classified on the basis of the management 
objectives of the estuary (Smith & Cullinan 2000). 

The Protected Areas Act allows for the declaration of Environmental Protected Areas (EPA) by the National 
Minister or the relevant Provincial Minister.  The Act applies to terrestrial and marine areas.  Three main 
types of protected areas can be invoked: 

 Special nature reserves intended for highly sensitive environments or areas important for scientific 
research; 

 Nature reserves proposed for the protection of significant natural features, biodiversity, areas of 
specific interest, areas in need of long-term protection, areas to provide for a sustainable flow of 
natural goods and services, areas to enable the continuation of traditional consumptive uses and 
areas to provide for nature-based recreation and tourism opportunities; and 

 Protected environments planned for buffer zones for the protection of a special nature reserve, 
world heritage site or nature reserve, collective action by landowners to conserve biodiversity, areas 
sensitive to development, a specific ecosystem outside a special nature reserve, world heritage site 
or nature reserve and ensuring the sustainable use of natural resources. 

Where estuaries and their surrounding areas are considered to require formal protection one or all of the 
three forms of protected areas could be considered.  Once an area has been proclaimed as a protected area, 
a management authority can be appointed.  It should be stressed that management of a protected area 
must be in accordance with the purpose for which the protected area was declared. 

 

15.1.2 Previous proposal for the Isipingo Lagoon Nature Reserve 

In 1985, a study by the Wildlife Society of South Africa, lamented the deplorable state of the Isipingo area, 
once one of the finest estuaries and mangrove habitats on the entire KwaZulu-Natal coast.  The Society 
reported on the need to have the lagoon and the surrounding area proclaimed a Nature Reserve and to list 
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the steps required to be taken to ameliorate the negative impacts caused by the industrialisation of this 
area.  The proposed Nature Reserve is depicted in Figure 23, which also shows the encroachment of industry 
into the proposed area over the last two decades (encircled in red).  Surprising, there has been little change 
since the mid 80s and much of the original reserve area remains undeveloped, partly due to the low-lying 
nature of the area that is subject to periodic flooding.  The Society proposed that the nature reserve be 
administered by the Natal Parks Board (now Ezemvelo KwaZulu-Natal Wildlife). 

The steps needed to bring about the necessary changes included: 

 Formal proclamation of the area as a Nature Reserve; 

 The installation of oil traps and trash racks in the river at the Avenue East road crossing; 

 Improvement of the marine-estuarine interface through the installation of two additional pipes at a 
slightly lower level than the existing pipes, or the implementation of a periodic breaching regime.  
The report also suggested the sand mining could be concentrated on the mouth area in order to 
allow greater volumes of seawater to enter during high-tide; 

 Sediment removal in the lagoon mouth should be undertaken to increase the tidal prism, and to 
connect the old lagoon the estuary even at low tide as in the past; and 

 Both sluice gates at the river diversion should be kept fully open to allow maximum river flow into 
the system. According to the report, the gates were designed to accept full discharge without 
flooding in Prospecton. 

 

Figure 23. The proposed Isipingo Lagoon Nature Reserve (WESSA, 1985) overlaid on the 
2008 ortho-image provided by eThekwini Municipality. 

Legend 
  Proposed WESSA 

Reserve 
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15.1.3 Conservation Planning and the Isipingo Estuary 

The latest South African National Biodiversity Assessment 2010 (NBA 2010) provided an assessment of the 
current state of health and protection of all types of ecosystems in South Africa, including estuaries.  One of 
the main aims of this assessment was to fill gaps in the current conservation plan.  A conservation plan for 
the estuaries of South Africa formed part of this assessment by assessing the health and importance of 
estuaries and establishing which should be assigned Estuarine Protected Area (EPA) status, with the premise 
that regardless of which estuaries are selected; there should be no net loss of estuarine habitat area or 
function of South African estuaries.  The list of estuaries generated in this analysis included the national and 
regional priorities for conservation, and for national priorities, provides recommendations regarding the 
extent of protection required for each, the recommended extent of the estuary perimeter that should be 
free from development to an appropriate setback line, and the preliminary Recommended Ecological 
Category, or recommended future health class determining the limitations on future water use, as required 
under the National Water Act. 

The Isipingo Estuary which is given an importance score of 53.9 (DWAF 2008) is not currently included in this 
listing as one of the estuaries which would need to be formally protected to satisfy the requirements for the 
national conservation plan.  This arises mainly due to the substantial estuarine habitat loss through infilling, 
combined with urbanisation and industrialisation of the catchment. However, the area still incorporates a 
substantial mangrove stand supporting all three species which occur south of Kosi Bay.  As two of the 
mangrove tree species are protected, this immediately provides some sort of formal protection of these 
natural features within the estuary.  As illustrated in the above section, the local community has tried 
unsuccessfully over the years to get a greater degree of protection for the wider estuarine area.  Many of 
these efforts were unsuccessful however, the Isipingo Island Institute (a community initiative) succeeded in 
motivating and installing an ecotourism boardwalk linking the south bank with the Interpretive Educational 
Centre on the north bank.  The boardwalk is designed to allow access into some of the mangrove swamp 
areas which form part of the estuary with minimal impact on the environment.  Unfortunately the 
anticipated control over the use of the boardwalk has not materialised and it has tended to become a 
thoroughfare and short cut for people wishing to cross the estuary (Forbes pers obs).  This issue would have 
to be addressed by the next phase of this project which aims to develop the management plan. 

The current thinking at national and provincial levels suggests that no plans exist for the proclamation of the 
Isipingo Estuary as a formal Protected Area within the network of EPAs.  The significant community 
involvement in this system and the availability of this type of recreational area, resource availability and 
significant educational resources provided by the estuary to this local area would need to be assessed and 
evaluated in terms of affording the system some sort of local protection status e.g. Natural Heritage Site 
status prior to ruling out any other protection status. 

 

15.2. Priority Restoration Actions 

The Isipingo estuarine system, in all likelihood, will never be physically restored to its original pristine 
condition prior to the 1940s, as a result of its highly modified state, complete with the diversion of natural 
riverine input from both the Umlazi and Isipingo rivers and the heavily industrialised and canalised 
catchment area. As identified during the development of this document, the critical threats to the 
functioning of Isipingo Estuary include poor water circulation, as a function of low freshwater input and 
limited connectivity with the sea, and factors contributing to water pollution including eutrophication, 
sewage, chemical contamination and litter.  

The main restoration action required for the Isipingo Estuary is the re-establishment of adequate flow 
through the system for the long term improvement of its overall condition. From the aforementioned 
assessments, this is likely to enhance its ecological state and the provision of ecosystem good and services, 
over and above mobilising and flushing contaminants from the system. This would require the repair and 
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reinstatement of the diversion works at the confluence with the Isipingo River and the canal network. It was 
also indicated that supplementary flow could be provided by interbasin transfer from waste water treatment 
works, which would contribute to the restoration of the Isipingo Estuary.  In addition, maintenance of an 
open mouth position to increase marine connectivity, would not only contribute to the ecological 
improvement, but also significantly reduce the extent of flooding of the surrounding township and industry.  

Land-use is detailed in section 5 of this assessment however the impacts of the different land use practices 
are reflected and provisionally rated in Figure 24 below.  Rating colours reflect the following: 

 Red zones indicate areas that are transformed, highly modified and degraded and require the 
greatest level of intervention in various forms, such as, detailed in section 16 below;  

 Orange zones are moderately transformed, partially modified with residential buildings and require 
less intervention specifically in respect to retreat from the estuary margins; 

 Yellow zones are areas that remain vegetated but are transformed from their natural state and the 
largest area is currently informally cultivated.  These areas require considerably less intervention;  

 Green zones are areas in their natural state and consist of mangroves and swamplands and 
intervention required relates to their conservation and potential enhancement. 

This information will be taken forward into the Estuary Management Plan development process and the 
necessary priority restoration actions, potential rehabilitation means and remediation measures included as 
part of the management objectives. 

Preliminary research/monitoring needs will be reflected upon during the EstMP development stage. 

 

Figure 24. Degradation zoning of the Isipingo Estuary based on land use 
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15.3. Awareness Raising 

The project team was asked to develop a generic awareness programme that addresses the environmental 
role that estuaries play; the value of goods and services; the threats to estuaries; and how existing legislation 
and political support can assist. 

In 2007 the KZN Provincial Coastal Committee’s Estuary Sub-Committee embarked on a process of 
developing generic training material in the form of a “Z-fold” to be used in the upcoming estuary 
management process in KZN.   This Z fold was developed in part by team members, Tandi Breetzke, Nicolette 
and Ticky Forbes.  In summary this material, depicted in appendix F includes types of estuaries; why 
estuaries are so important; what are the issues facing our estuaries; and what can each individual can do in 
respect to estuaries. 

This situational assessment provides an understanding of the bio-physical functioning of the Isipingo estuary, 
its free ecological goods and services, and the many stakeholders that benefit from these.  The Isipingo 
estuary also presents a particular challenge due to its highly modified state, the levels of pollution, high 
flooding risk, and the expectations from the surrounding communities.   

Once this situation assessment is approved, a fact sheet specific to the Isipingo estuary, will be developed 
which will be used in the public participation process and will be distributed electronically during the 
development of the estuary management plan.  This fact sheet will include some history of the system, its 
current state, free ecological goods and services offered, proposed mitigation measures and legal 
requirements of the estuary management planning process. 

 

15.4. Framework for stakeholder involvement 

The final estuary management plan which includes this Situational Assessment and once adopted, will be a 
dynamic strategic planning document and will provide for the coordinated and efficient management of the 
estuary in accordance with the proposed National Estuarine Management Protocol, detailed in the 
Integrated Coastal Management Act, 2008 (ICM Act).  The development of the Isipingo Estuary Management 
Plan relies on co-operative governance and stakeholder involvement to both ensure its appropriate 
development and effective implementation and to then ultimately improve the state of this highly degraded 
yet valuable environment. 

Stakeholder engagement during the second phase of the project, namely the Estuary Management Plan 
phase, has been planned for within the stand alone Isipingo Estuary Management Plan Communication 
Strategy which will be updated after agreement on the way forward is reached with CSCM.   

Continued stakeholder involvement, once the Estuary Management Plan is complete, requires the eventual 
establishment of an appropriate estuary management institution or Isipingo Estuary Management Forum.  
This proposed forum, which could be linked to an existing forum, allows for all stakeholders to be consulted 
and all interests to be taken into consideration in the effective implementation of the management plan.  
The Estuary Managements Forum’s primary function will be to ensure co-operative management and 
effective governance, as well as securing appropriate long-term funding for the management of the estuary.   

The implementation of the operational objectives of the estuary management plan should however be 
undertaken by the agreed estuary management authority.  One of the key result areas of this estuary 
management plan is therefore, to promote and facilitate the establishment of an estuary advisory forum and 
reach agreement on the relevant estuary management authority.  A potentially important objective in 
respect to stakeholder engagement could therefore be to establish and maintain a fully functional estuary 
management forum that will facilitate co-management and effective governance between Metro, Provincial 
and National government agencies, the agreed to estuary management authority and the full suite of 
relevant stakeholders including non-government organisations.  

Co-management and effective governance is the keystone for achieving the Vision proposed to be set by the 
stakeholders for the Isipingo Estuary, and therefore attainment of the overall strategic objective of 
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improving its current degraded state.  Without well-structured and efficient institutional and management 
arrangements, integrated environmental management of the estuary may be no more than a series of 
uncoordinated reactions to immediate problems. Ensuring co-management and effective governance could 
therefore probably the most important Key Result Area. The proposed Isipingo Estuary Management Forum 
is proposed to be the linchpin to co-management and effective governance, provided it is administered 
proficiently and remains functional.   

 

16. CONCLUSION AND RECOMMENDATIONS 

16.1. Considerations 

Various aspects to be considered in the management of the Isipingo Estuary including threats and 
opportunities, risks and weaknesses, key roles and issues and potential interventions, are reflected upon 
initially in Table 35 below. These will need to be finalised during the consultative portion of this process. 

Table 35. Strengths, weaknesses, opportunities,  threats, key roles, issues and potential interventions 

Strengths Weaknesses 

1. Strong community interest and involvement; 
2. A constituted Isipingo Catchment Management Forum; 
3. Environmental awareness among larger industries; 
4. The “Green lung” of the Prospecton industrial area; 
5. Refuge  and migration corridor for plants and animals 

within the industrial area; 
6. Educational facility based at the Isipingo Island Institute; 
7. Historical significance; and 
8. Strong ‘sense of place’ as a recreational and cultural site. 
 

1. The water quality is unfit for human contact and “for the 
environment”; 

2. Rehabilitation to a 1939 condition “will never be possible” 
although it may be possible to restore an aesthetically 
acceptable, functional biological system; 

3. Freshwater inflow and tidal exchange is insufficient to 
maintain a naturally functional system; 

4. Industries in the catchment are a “significant source of 
metal and toxic organic contaminants”; 

5. The industrial area and the Umlazi township both 
contribute to bacteriological contamination;  

6. Metal and phenolic contamination pose a risk for aquatic 
organisms and a possible health hazard to humans if 
consumed; and 

7. There should be notice boards prohibiting swimming and 
warning of the dangers of consuming of fish or filter 
feeding organisms from the system;. 

Threats Opportunities 

1. High flood risk to adjacent properties due to prolonged 
closure of the estuary mouth and height of berm; 

2. Continued illegal dumping of industrial chemical waste 
and general solid waste; 

3. Increased eutrophication (high phosphates, nitrates) from 
waste water treatment works and other sources; 

4. Microbial contamination from waste water treatment 
works, sewage pump failure and sewage spills; 

5. Habitat degradation and loss of habitat due to urban 
encroachment, dumping and other pollution;  

6. Proliferation of alien invasive aquatic plants due to 
eutrophic conditions; 

7. Continued transformed of the remaining natural area; 
8. Shrinking of surviving mangrove stands through 

anthropogenic causes; 
9. Continued limit to fresh water inflow; 
10. Ineffective functioning and/or maintenance of piped 

linkages to the sea and the resultant impact on tidal 
exchange;  

11. Potential damage from storms and other localised 
hazards (unexpectedly strong currents, adverse wind and 
wave conditions) as well as the effects of climate change 
(Coastal erosion, Sea level rise and increased storminess); 

12. Potential invasion of the riparian zone by terrestrial alien 

1. Development of the Isipingo EMF to manage and police 
activities in and around the estuary; 

2. General improvement in management issues, as a result of 
co-operative governance, such as solid waste and chemical 
pollution, invasive alien plants, poor water quality and 
safety issues. 

3. Proclamation of the Isipingo Lagoon Nature Reserve for 
the protection and the improvement of the flora and fauna 
of the system;  

4. Promotion of the recreational use of the Isipingo Lagoon 
and surrounds; 

5. Increased public awareness of the value of the Isipingo 
Estuary and estuarine ecosystems in general; and 

6. Implementation of the proposed dug out Port with its 
potential direct tidal linkages. 
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invasive species;  
13. Uncontrolled faming activities on leased land. 
14. Loss of dune and estuarine biodiversity asset through 

mismanagement or natural disaster; 
15. High-level hazards to human life through collective 

impacts of land-based and sea transported pollution; 
16. Damage or loss of infrastructure, facilities and private 

property due to sea-level rise and/or catchment floods, 
and related hazards to human life; 

17. Health risks associated with recreation; 
18. Inefficient catchment and stormwater management; 
19. Development potential; and 
20. Depreciating landscape values. 

Key roles Key Issues 

1. Providing essential components to healthier ecosystems 
in the boarder coastal ecology; 

2. Nursery  to fish species;  
3. Recreation node; and  
4. Recipient of waste generated higher up in the river 

catchment. 

1. Protection of biodiversity assets;   
2. Flood alleviation; 
3. Prevention of exploitation of marine resources; and 
4. Mitigation of the adverse impacts of industrial pollution. 

Potential interventions 

1. Mechanisms for monitoring the health of the estuary (this must include fauna and flora indicators); 
2. Finalisation of ecological reserve determination; 
3. Policy of illegal dumping from industry; 
4. Commitment to a continual improvement of incoming water quality; 
5. Emergency response mechanisms; 
6. An agreed upon breaching policy; 
7. Clear accountability and responsibility for implementation of the management plan. 
8. Management of erosion and dune blow outs; 
9. Dune re-establishment; 
10. Plan for future storm surges and sea level rise;  
11. Plan across whole catchment to co-ordinate finding water quality and quantity solutions; 
12. Make appropriate changes to the design and construction of infrastructure; 
13. Conserve and encourage efficient water use; 
14. Control pollution;  
15. Plan for contingencies in order to respond to extreme events (flooding); 
16. Consider protected area networks and local refugia; 
17. Consider direct intervention actions for particular species; 
18. Establish an inventory and monitoring network; 
19. Establish a procedure for ongoing eradication of invasive species; 
20. Include estuarine requirements in fresh water management;  
21. Rehabilitate and re-vegetate dune fronts to prevent slippages; and 
22. Rehabilitate wetland areas. 

 

16.2. A summary of conclusions 

The Isipingo Estuary is a small transformed and water-starved system that is heavily polluted. As such water 
inflow, water quality monitoring, waste management and environmental pollution control are factors of 
critical importance that need to be reflected upon in any planning and management exercises. 

Key Municipal responsibilities are identified as: 

 The promotion of a safe and healthy estuary; 

 Ensure that the estuary, as coastal public property, is used, managed, protected, conserved and 
enhanced in the interests of the whole community,  

 Conserving and protect the estuary, as coastal public property, for the benefit of the present and 
future generations; and 

 Facilitating and maintaining access to the estuary as a public asset. 

The Isipingo Estuary and beach area is still seen as an open space and natural environment that serves as an 
educational showcase and provides recreational opportunities such as fishing, walking, swimming etc. with 
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very limited, if any, exploitation of living resources.  Considering the level of intervention and modification of 
its catchment and surrounds, as a fully transformed and urbanised system, the Isipingo Estuary as a receiving 
environment has proven to be quite resilient. 

Other conclusions are included as follows: 

Conclusions  

Health of estuary 1. The natural Mean Annual Runoff (MAR) of the system has been reduced by more than 95% resulting in 
the inability of the system to retain an open mouth; 

2. The quality of the water from upstream is deemed to be “unacceptable”; 
3. The river diversions have removed the scouring effect of the previously higher flow levels and allowed 

the sand bar to expand; 
4. Layers of very fine, soft material in the mid and upper reaches have accumulated as “foul-smelling, 

anaerobic sludge”; 
5.  Turbidities were generally relatively low in keeping with the lack of any current disturbance but often 

high near the bottom due to the easily suspensible fine sediments; 
6. Very high iron, mercury, lead and zinc concentrations are found throughout the entire system; 
7. The health risks associated with any activity that brings people into contact with this water are 

significant and cannot be ignored; 
8. The channel is periodically choked by alien floating macrophytes, particularly the water hyacinth 

Eichhornia crassipes and an assortment of solid waste; 
9. The number of species and the total densities of invertebrates have declined rapidly in the upper 

reaches; and 
10. Fish numbers have indicated a catastrophic decline. 

Ecological water 
quantity and quality 
conclusions and 
requirements 

1. The Isipingo Estuary is currently in a very poor state with the system scoring an extremely low health 
score of 16 which puts it extremely low in the Provisional Ecological Status category F (DWAF 2008) (i.e. 
a system that is HIGHLY DEGRADED); 

2. The major drivers for these changes in the system were assessed to be predominantly anthropogenic 
(human induced).  These comprised both irreversible (removal of the Umlazi River, infilling of core 
estuarine area for residential and industrial development) and reversible changes (water quality and 
possible extensions and reinstatement of viable habitat);  

3. The Best Attainable State for this estuary is a Largely Modified System i.e. Category D; 
4.  The Isipingo system was rated as being of average importance at a national scale, however, given the 

parlous state of the estuarine resources of the province and in particular the condition of the Durban 
estuaries it should be a priority to improve its current condition.   

5. The natural functioning of the system has effectively ceased; and 
6. It is possible that some manipulation of the presently diverted flow of the Isipingo River in order restore 

some flow through the system could improve the estuarine situation, while manipulation of the estuary 
mouth would reduce the risk of flooding to the surrounding township and industrial area. 

Ecological goods and 
services 

1. Goods and services provided by the Isipingo Estuary were identified as being predominantly: 
disturbance regulation, nutrient cycling, waste treatment, biological control, refugia, food production, 
raw material, recreation, and cultural; 

2.  Greatest changes in service levels relate to waste dilution, flood avoidance, food supply, birding, 
canoeing, natural heritage conservation, bait harvesting, education, coastal storm damage, disease 
control and fish nursery; 

3.  In terms of the numbers of beneficiaries, the natural heritage conservation, sediment supply, coastal 
storm damage minimisation, assimilation and dilution of pollution, and disease control services produce 
the greatest benefits; 

4. Actions which improve the size and condition of the mangroves, the estuary mouth and the estuary 
water column would appear to generate the greatest social benefits; and 

5. The repair of the diversion works, the mouth to be managed to optimise a linkage to the ocean, industry 
and the waste water works to reduce their pollution loads to legal levels, and water to be potentially 
transferred from the adjacent Mbokodweni River is believed to be the option that will generate more 
than double the benefits to the local resident, the metro residents and to the KZN community than the 
current situation.     

Hydrological 1. The diversion of the Umlazi and Isipingo Rivers away from the estuary has had a significant impact on 
the flow through the estuary;  

2. The mean monthly flows over the recorded period are always less than 4% of the naturalised flow with 
the winter months (March-July) being more severely affected than the summer rainfall months (August-
February); and  

3. The current flow is approximately 3% of the naturalised flow, and that the addition of flows being 
diverted back through the estuary would be significant 
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Flooding 1. The catchment area and floodplain is densely urbanised. By virtue of the low-lying nature of the area, 
the industrial and residential developments are highly susceptible to flooding; 

2. Flooding is exacerbated by extensive surface hardening and canalisation of the river above the estuary, 
habitat destruction and the restricted connection to the sea; 

3. Reduction of the berm height reduces the depth of flooding; 
4. Addition of an outlet to a future dug out port greatly assists in the reduction of flood volumes; and 
5. Maintaining the berm height to less than 2.5m greatly reduces flood risk to properties in the catchment. 

Ecological implications and other modelling assessments therefore conclude that scenario 3, which combine 
a slightly higher annual volume through the system (30%) with a managed open mouth condition, resulted in 
a significant response in the estuarine health score.  It is anticipated that this scenario would maximise the 
potential improvements to estuarine health as well as minimise flooding to the surrounding developments 
by the manipulation of an open mouth.   

 

16.3. Initial recommendations 

Appropriate management interventions which will respond effectively to any environmental health hazards 
and emergencies, improve the effectiveness of pollution and waste management activities including 
discharge into the coastal environment, manage the water resources in an integrated manner and build on 
current partnerships developed especially with neighbouring land owners/users and businesses, will be 
debated and included in the EstMP. 

Management interventions in the short to medium-term could possibly be categorised under the following 
main headings: 

 Improvement of water flow; 

 Improvement of water quality; 

 Curtailment of littoral zone elements; and  

 Enhancement of general environmental condition. 
 

It is recommended that Flow Scenario 3, in combination with a reduction of pollution loads from various 
sources, be implemented to improve the overall status of the Isipingo Estuary.  

In the proposed flow scenario 3 the estuary receives: 

 Runoff from the direct local catchment below the diversion weir; 

 Low flows from the Isipingo River which are allowed through the diversion weir (< 6 m3.s-1) 

 Additional flows supplied by the treated waste water discharge from the Amanzimtoti Treatment 
Works (this volume currently discharges to the Mbokodweni Estuary which is receiving in excess of 
its natural MAR); and  

 Manipulation of the estuary sand bar to facilitate a permanently open mouth in combination with 
existing pipelines to the sea. 
 

The practicability of implementing this strategy is yet to be determined, particularly with respect to 
redirecting waste water discharge from the Mbokodweni Estuary into the Isipingo Estuary. It is therefore 
strongly recommended that feasibility studies be undertaken to investigate whether this can indeed be 
implemented.  Furthermore, the viability of maintaining a permanently open mouth will need to be revisited 
in future re-iterations of the Management Plan and pending the finalisation of the plans for the dug out port 
adjacent to the system with the potential to establish open mouth conditions via the dug out port in addition 
to, or in place of, the current mouth location, will then need to be investigated.  The Management Plan 
cannot take this current unknown into consideration at present as there is no indication as to when an 
application will be made, approved or when the proposed dug out port will be constructed or even if this is 
what the old Airport site will eventually be used for. 
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16.4. ”Next Steps” 

This Situation Assessment provides the background to the current state of the Isipingo Estuary and highlights 
the deficiencies and necessities in terms of management that must be addressed, in order to maintain a 
functional estuarine system.  It will serve as the basis and platform for the development of the estuary 
management plan whose generic design process is depicted in Figure 25 below.   

 

Figure 25. The generic design process for estuary management plans 

The Isipingo Estuary management plan is proposed to be developed using the generic framework for 
Estuarine Management Plans as proposed by Van Niekerk and Taljaard (2007).  Figure 26 below is a graphical 
representation of this framework.  Essentially it highlights that successful management of the estuary will 
require, in the first instance, the setting of a “Vision” of the future desired state of the estuary, followed by 
the development of strategic objectives and management strategies to achieve this state.  At the finer scale, 
an estuary zonation plan with operational objectives and a management action plan will then be developed 
as a blueprint for the plans effective implementation.  The implementation of the EstMP should be 
continually monitored in terms of successes, shortcomings, and the availability of new data (gleaned from 
both monitoring and research studies), and re-calibrated accordingly.  In such a way, management becomes 
adaptive, and the attainment of the Vision more realistic. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 26. The framework followed in the design of the Estuary Management Plan 
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The development of the management plan is a consultative process involving all relevant stakeholders who 
will be offered the opportunity to contribute to the development of the plan and future management of the 
estuary. 

 

In order to give effect to the implementation of the management plan, it is crucial that an effective local 
estuary management institution or estuary advisory forum (EAF) should be established whose primary 
function will be to ensure co-operative management and effective governance, as well as assisting in 
securing appropriate long-term funding for the management of the estuary.     
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18.1. Appendix A: International Obligations and Agreements 

International Obligation Short description Relevance 

Convention of Migratory Species 
of Wild Animals (1979)  

(Bonn Convention)  

South Africa ceded to this Convention in December 1991, 
which calls for co-operation in the conservation of 
animals (terrestrial mammals, reptiles, marine species 
and birds) – especially endangered species - that migrate 
across boarders. 

The Isipingo Estuary could well be both a current and potential 
roosting site for migratory birds especially due to its proximity to 
Durban Bay. 

Agenda 21 (1992) 

as reaffirmed at the United 
Nations World Summit on 
Sustainable Development - 
Johannesburg Summit (2002) 

Agenda 21 is an internationally accepted strategy, or 
implementation guideline, for sustainable development, 
decided upon at the United Nations Conference on 
Environment and Development (UNCED) held in Rio de 
Janeiro in 1992.  

Estuaries are important systems in respect to biodiversity and are 
rated in terms of the National Biodiversity Strategy and reported 
on in the National, Provincial and eThekwini State of the 
Environment Report.   

In 1994 eThekwini showed its commitment to the international 
Local Agenda 21 programme via the implementation and 
management of a socially, economically and environmentally 
sustainable open space system.  Open space (including estuaries) 
is considered an important asset that has social, economic and 
ecological value and which requires active protection, 
conservation and management. From eThekwini Biodiversity 
report 2007 

United Nations Framework 
Convention on Climate Change 
(1992) 

South Africa ratified this convention in 1997 which sets 
an "ultimate objective" of stabilizing greenhouse gas 
concentrations in the atmosphere at a level that would 
prevent dangerous anthropogenic interference with the 
climate system.  

The Isipingo Estuary, by virtue of its location, is closely linked to 
eThekwini’s south industrial basin and its air pollution problems 
which are a significant contributor to CO² gas emissions.  Amenity 
development (life savers facilities and car park) are at risk to sea 
level rise and extreme weather events. 

Global Programme of Action for 
the Protection of the Marine 
Environment from Land-based 
Activities (GPA) (1995) 

 

The GPA was adopted in November 1995 and assists 
states in taking action, individually or jointly, within their 
respective policies, priorities and resources, that will lead 
to the prevention, reduction, control or elimination of 
the degradation of the marine environment, as well as to 
its recovery, from the impacts of land-based activities 
(including pollution and developments/activities leading 
to the destruction of marine habitat).    

South Africa has developed a National Plan of Action in 
response to the GPA.  The National Plan of Action 
provides an overview of South Africa’s coastal/marine 

Activities within the Isipingo system that have relevance include 
and actions to address them are included in the National Plan of 
Action: 

 Climate change; 

 Coastal infrastructure development (including transport 
and recreational facilities); 

 Freshwater abstraction and flow modification; 

 Municipal wastewater (mainly domestic sewage 
effluents and septic tanks seepage); 

 Industrial wastewater ; 

 Urban stormwater (including diffuse domestic 
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environment, proposes a vision and resource- objectives, 
a management programme and support element and 
monitoring requirements and prioritizes future actions 
for the protection of the coastal environment from land 
based activities. 

 

wastewater runoff from informal settlements); 

 Solid waste disposal (including littering); 

 Agricultural practices; 

 Off-road vehicles (e.g. boat launching and beach driving); 

 Introduction of alien vegetation to the coastal zone; and 

 Harvesting of living resources (specifically referring to 
the destruction of coast habitat as a result of 
inappropriate harvesting methods)   From NPA, 2008 
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18.2. Appendix B: Important National White Papers 

Name Short description Relevance 

White Paper on a National Water 
Policy for South Africa (April 
1997)  

 

The White Paper sets out the policy for the management of both quality and 
quantity of South Africa’s water resources (including estuaries). The purpose 
includes:  

 Providing historical background regarding access to and the 
management of water in South Africa; 

 Explaining current development context in which South Africa finds 
itself;  

 Explaining environmental and climatic conditions which affect the 
availability of water in South Africa ; 

 Putting forward certain policies;  

 Outlining proposed institutional framework for water management 
functions; and 

 Outlining steps in order to translate the policy into law and action.  

The National Water Act (No. 36 of 1998) gives legal status to this White 
Paper. 

This policy defines the environmental reserve 
in terms of water quality and quantity and 
therefore, as no reserve has been determined 
for the Isipingo, provides guidance in respect 
to undertaking the estuary management plan. 

White Paper on Marine Fisheries 
Policy for South Africa (May 
1997)  

 

The White Paper sets out the main policy principles and objective to be 
implemented. The objective is to improve the overall contribution of the 
fishing industry to the South Africa’s economy.  

The Marine Living Resources Act (No. 18 of 1998) gives legal status to this 
White Paper.  

Recreational fishing, bait collecting and 
subsistence harvesting (to a lesser degree) 
are important pastimes in respect to Isipingo.  
Some commercial operators launch from the 
Reunion Ski Boat club – which launches at the 
mouth of the Isipingo Estuary.  

White Paper on Environmental 
Management Policy (May 1998)  

 

The White Paper sets out National environmental management policy.  Its 
purpose is to inform the public what government's objectives are and how it 
intends to achieve its objectives and to inform government agencies and 
state organs what their objectives are and what they must do to achieve 
those objectives.  

The National Environmental Management Act (No. 107 of 1998) gives legal 
status to this White Paper.  

This policy gives direction to the 
environmental importance of this system as 
has been taken cognizance of by eThekwini 
Municipality is its environmental planning.  

White Paper on Spatial Planning 
and Land-use Management (July 

This White Paper intends to develop policies, which will result in the best use 
and sustainable management of land, improve and strengthen planning, 

This policy has provided direction to 
eThekwini in respect to current and future 
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2001)  

 

management, monitoring and evaluation; strengthen institutions and 
coordinating mechanisms; and create mechanisms to facilitate satisfaction of 
the needs and objectives of communities and people at local level.  

The Land Use Management Bill gives legal status to this White Paper.  

land use surrounding this system. 

White Paper on Integrated 
Pollution and Waste 
Management for South Africa 
(March 2000)  

 

This White Paper sets out policy in respect to pollution and waste 
management which envisages pollution prevention, waste minimization, 
managing the environmental impacts associated with waste and pollution, 
remediation of damaged environments and integrating the management of 
various sources of waste.  

The National Environmental Management: Waste Management Act No. 59 of 
2008 gives legal status to this White Paper.  

The Isipingo Estuary is a severely polluted 
system and this paper provides specific 
direction in respect to identifying polluters, 
instituting measures to minimize and 
remediate damage caused to this system by 
pollution. 

White Paper on the Conservation 
and Sustainable Use of South 
Africa’s  

Biological Diversity (August 1998)  

 

 

This White Paper is in response to the United Nations Convention on 
Biological Diversity and integrates the conservation and sustainable use of 
biodiversity into sectoral and cross-sectoral plans, programmes and policies. 
The White Paper specifically recognises the importance of estuaries and 
commits the government to a number of strategies to protect wetland areas 
(including estuaries). 

The National Environmental Management: Biodiversity Act (No. 10 of 2004) 
gives legal status to this White Paper. 

The Isipingo Estuary, albeit small, altered and 
polluted, still plays an important role in 
respect to biodiversity and as such direction 
needs to be taken from this paper in respect 
to the system’s sustainable use and 
rehabilitation. 
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18.3. Appendix C: South Durban Basin Fora and Minutes of Meetings 

Table 36. A cross representation of agencies and institutions on fora that actively deal with issues related to the environment of the Isipingo 
River and Estuary. 

Organisation Sector/Type Unit/Department CMF Enviroforum EMF 

Department of Water Affairs  National Government DWAF   Yes 

Department of Water Affairs  National Government Catchment Management Yes   

Department of Water Affairs  National Government Water Quality Management Yes   

Department of Water Affairs  National Government Geo-hydrology Yes   

Department of Water Affairs  National Government Working for Water Yes   

Department of Water Affairs  National Government Water Resource 
Management 

Yes   

KZN Department of Agriculture, Environment and Rural Development Provincial Government  Yes   

EThekwini Metro Local Government (Metro) Metro Police  Yes  

EThekwini Metro Local Government (Metro) Water Services Yes   

EThekwini Metro Local Government (Metro) South Durban Basin Area 
Based Management 

Yes Yes Yes 

EThekwini Metro Local Government (Metro) Coastal, Storm water and 
Catchment Management 

Yes Yes Yes 

EThekwini Metro Local Government (Metro) Natural Resources Yes  Yes 

EThekwini Metro Local Government (Metro) Waste Services Yes   

EThekwini Metro Local Government (Metro) Building Inspectorate  Yes  

EThekwini Metro Local Government (Metro) Roads and Storm water  Yes Yes 

EThekwini Metro Local Government (Metro) Parks  Yes  

EThekwini Metro Local Government (Metro) Health  Yes  

EThekwini Metro Local Government (Metro) Town Planning  Yes  

EThekwini Metro Local Government (Metro) Durban Solid Waste  Yes  

Ezemvelo KwaZulu-Natal Wildlife Parastatal  Yes  Yes 

ABE Construction Chemicals Civil Society: Industry  Yes  Yes 
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Alexander Forbes Civil Society: Industry    Yes 

Athlone Park Civic Association Civil Society: Civic  Yes   

BIFC Consultant Civil Society: Consulting    Yes 

BSU Informal Trade Civil Society: Civic   Yes  

Coates Brothers Civil Society: Industry  Yes   

Cray Valley Resin Civil Society: Industry  Yes  Yes 

ENGEN Civil Society: Industry  Invited   

Enviroserve Civil Society: Industry  Yes   

Federal Mogul Civil Society: Industry  Yes   

Heartland Leasing Civil Society: Industry  Yes   

Isegen Civil Society: Industry  Yes   

Isipingo Beach Civic Society  Civil Society: Civic   Yes  

Isipingo Chamber Civil Society: Civic   Yes  

Isipingo Island Institute Civil Society: Conservation  Yes  Yes 

KRW Consulting Civil Society: Consulting  Yes   

Non-Ferrous Metals Civil Society: Industry    Yes 

PBI, RBCI ?   Yes  

Santam Civil Society: Industry    Yes 

SAPREF Civil Society: Industry  Invited   

SGF ?    Yes 

Shell Civil Society: Industry  Yes   

South African Breweries Civil Society: Industry  Yes   

Toyota Civil Society: Industry  Yes  Yes 

Unilever SA Civil Society: Industry  Yes   

Wasteman KZN Civil Society: Industry  Yes   

Wildlife and Environment Society of South Africa Civil Society: Conservation  Yes   
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Table 37. Details of issues and items relevant to the Isipingo Estuary discussed at three fora operating in the South Durban Basin. 

Forum 
Name 

Isipingo Catchment Management Forum (ICMF) Isipingo Enviroforum Isipingo Estuarine 
Management Forum 
(Estuary Flood Mitigation) 

Minutes 
available for 
analysis 

2005 

 August 30 

 November 29 
2006 

 February 14 

 May 9 

 August 8 

 November 14 
2007 

 February 8 

 May 9 

 August 8 

 November 7 
2008 

 February 5 

 June 3 

 August 13 

 November 4 
2009 

 November 03 

2008 

 August 14 

 September 11 

 October 16 
2009 

 February 26 

 March 29 

2008 

 August 1 

 August 29 

 November 28 
2009 

 Undated probably 
January 2009 

 March 27 

Minute 
structure 

INSTITUTIONS OR INSTITUTIONAL DEVELOPMENT 

Four listed institutions: 

1. Mvoti-Mzimkhulu CMA 
2. Jeffels Road Forum (primarily canal clearing) 
3. Baltex Road Forum (primarily canal clearing) 
4. Isipingo Island Institute 

 

Water Resource Management (WRM) 

COMMUNICATION WITH DEPARTMENTS 

 Identification of macro issues 

 Reports and comments from 
department: 

o Health 
o Building Inspectorate 
o Informal Trade 
o Durban Solid Waste 
o Parks 
o Roads 

No obvious formal structure. 

 

Most issues are discussed 
under an item that can be 
generally described as 
“Reports” or Report Back” 

 

Some of the previous issues 
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Water Quality Management 

Incidents & Report 

 Adequate representivity at the forum effecting sustainability. 

 Fish kills in the Isipingo following the occurrence of “black water”. 

 Under-reporting of incidents 

 Illegal connections, corroded sewer lines and blockages resulting in 
overflow into the stream. 

 Hyacinth proliferation in the stream. 

 Air pollution and metal filings. 

 Litter in the canals.  

 Operational management of the canals (clearing and monitoring). 

 General pollution/high COD in the canals, river 

 Electric cable theft and pumps going offline resulting in sewerage spillage. 

 Illegal dumping 

 Illegal land use 

 Illegal sand winning operations 

 Alien vegetation 

 Encroachment of industry on the river banks. 

 The need for a hydrological assessment. 

 Sand build-up at the river mouth - estuary berm height. 

 Breaching of the estuary and flooding. 

 Abstraction points and volumes including boreholes. 
 

Water Related Projects 

 IWRM (Integrated Water Resources Management). Same as water 
conservation/demand project? 

 Water reconciliation 

 Accelerated greening (removed from agenda Aug 2008) 

 Early warning systems by 2010 (08/02/2007) - Pilot project with the 
assistance of the Norwegian Government: early warning system that 
would have updated data and readings on the river, which will indicate 
any pollution in the water “as it happens”. 

 Waste discharge charge system (DWAF) - Minimize waste disposal and 
promote conservation. It will be implemented on a catchment level, and is 
expected to be fully implemented by the 2009 / 2010 financial year. 

 

Standing water on roads and cleaning of 
canals and storm water drains 

 

 Metro Police 

 Coastal Drainage 
 

General feedback on drainage issues. Link 
with Estuary Management Forum. Isipingo 
mouth redevelopment 

 Electricity-Street Lightening 
 

include: 

 Coastal management 

 Fish kills 

 Clearing of rivers 

 CoastCare 

 Estuary mouth 

 Rana Road 

 Canals: Bamboo; 
Toyota 

 Hyacinth build-up 
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Other 
repeating 
“themes” 

 Representivity of this forum remains a primary discussion point, as is the 
development of a vision and mission in order to ensure the correct 
representation.  The lack of sufficient representation from government and 
industry is regularly noted.  The mission of the CMF was restated 5 February 
2008. 

 Enforcement and compliance is a major issue.   

Only the Coastal Drainage and Roads 
section has any real relevance to Isipingo 
EstMP 

This could be considered a 
“sub-committee” of the CMF 

Notes Develop matrix of role players as per the CMF   



Isipingo Estuary Management Plan: Situation Assessment 

Page 97 of 126 

 

 

18.4. Appendix D: Desktop Health Assessment of the Isipingo Estuary 

 

Introduction 

To support and assist in the development of this EstMP for the Isipingo Estuary a Provisional Health Assessment 

was carried out by the ecological specialists on the team with input from other estuarine scientists.  This was 

done using the methods developed for determining the Ecological Water Requirements of an estuary (DWAF 

2008) in order to address the gap which exists, given that a formal preliminary estuarine ecological reserve has 

not as yet been carried out on this estuary.  This in turn provides a significant base layer of information to help 

prioritise the interventions and management actions which could maintain or improve the health of the estuary.   

 

A report on the hydrological changes between Natural and Present day MAR was prepared by SSI and was used 

together with existing abiotic and biotic information as the basis for the scoring of the present day scenario.  The 

study therefore provides a Provisional Present Ecological Status (PPES) which should not be confused with the 

official Present Ecological Status (PES) allocated to an estuary through either a Rapid/Intermediate/ 

Comprehensive Ecological Reserve determination.  The PPES was based on the degree of similarity between the 

Reference Condition and the Present State estimated for each of the identified components.  The estimates of 

the health scores were based on available information but were not made within an official RDM process. 

Therefore the findings of this study can only be used for broad-scale planning and not for the development of 

any infrastructure or large-scale licence allocations in the evaluated catchments. 

 

Following the above, an estuary is classified in terms of its present condition (PPES) and a desired future 

condition or Recommended Ecological Category (REC).   The PPES is defined on the basis of 'Health' while the 

REC is defined on the basis of PPES and 'Estuarine Importance'.  The process which determines the REC takes 

into account modifying determinants, such as protected area status, and restorability (DWAF 2008).   

 

The determination of estuarine health, i.e. the extent to which the current state of an estuary differs from its 

Reference condition needs to take cognisance of the fact that estuarine systems undergo significantly greater 

dynamic changes than river systems.  This means that severe degradation of an estuary may involve a shift from 

dynamic change to pre-dominantly unidirectional change. The loss of dynamic function per se may thus 

constitute an important measure of degradation in estuarine health (DWAF 2008).  Six classes of ‘health’ have 

been described (Table D.1).  
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Table D-1: Ecological Management Categories (DWAF 2008) 

PPES CATEGORY DESCRIPTION 

A Unmodified, natural 

B Largely natural with few modifications 

C Moderately modified 

D Largely modified 

E Highly degraded 

F Extremely degraded 

 

In developing the Estuarine Health Index, it is important challenge that measures employed to designate these 

different states are sufficiently robust that different practitioners will come to the same categorisation. The 

index measures the degree to which present conditions resemble Reference Condition.  In the Estuarine Health 

Index the reference and present conditions are determined for the following components (DWAF, 2008): 

o Abiotic components 

 Hydrology 

 Hydrodynamics and mouth condition (including timing, frequency and duration of 

mouth closure) 

 Water chemistry (axial salinity gradient and vertical salinity stratification, temperature, 

dissolved oxygen, pH, turbidity, nitrate and phosphate concentrations) 

 Sediment processes 

o Biological Components 

 Microalgae 

 Macrophytes 

 Invertebrates 

 Fish 

 Birds 

Each variable, defined as a percentage of the pristine state, is weighted, and the totals then aggregated, using 

the rules provided in Figure D.1. The final score reflects the state as a percentage score relative to the pristine 

state. The overall degree of health of the abiotic aspects of the estuary may be considered to be a measure of 

the Habitat Health or Integrity, while the remaining variables make up the Biological Health Index. 
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Figure D-1 Components and weightings of the Estuarine Health Index 

 

The Reference state was estimated by estuarine scientists based on the present status of the estuary and 

knowledge of the impacts that have affected the system.  Historical photographs, surveyor general aerial 

photographs and early surveys assisted in the estimation of the reference state.  Expert knowledge and available 

information was used to build up a “picture” of the probable reference conditions and to evaluate changes in 

runoff.  The Estuarine Health Index is applied in its totality to all levels of RDM (Comprehensive, Intermediate or 

Rapid); only the level of information supporting the study, motivations provided for scoring and levels of 

confidence vary.  Similarly the Estuarine Desktop RDM assessment used the recognised Estuarine Health Index 

(DWAF 2008) to derive the PPES, but populated it based on expert knowledge, real data and information 

gathered by the specialists over the past 15 years.  Present conditions in the estuary on which this assessment is 

based are described in detail in the main report and will not be repeated here. 
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A summary of the final weighted scores for the system are provided in Table D.2.  The motivations for the 

estuarine health scores allocated for the Provisional Present Health Assessment for the Isipingo Estuary are 

provided in Table D.3. 

Table D-2: Provisional Present Ecological Health Status Assessment  for the Isipingo Estuary. 

Estuarine Process or Biotic component Weight Score 
Weighted 

Score 

Hydrology 25 11 3 

Hydrodynamics and mouth condition 25 20 5 

Water quality 25 14 4 

Physical habitat alteration 25 18 4 

Habitat health score  16 

Final Microalgae 20 30 6 

Macrophytes 20 30 6 

Final Invertebrates 20 10 2 

Fish 20 8 1.6 

Birds 20 8 1.6 

Biotic health score 17.2 

ESTUARINE HEALTH SCORE (average of habitat & biotic 
scores) 

 16 

PROVISIONAL PRESENT ECOLOGICAL CATEGORY  F 

 

The results of the health assessment indicate that the Isipingo Estuary is in an extremely parlous state with an 

overall health score of 16 putting the system in a Provisional Present Ecological Status category F (Table D.3).  It 

is important to note that both the habitat health score (16) and the biotic health score (17) are extremely low.  

The major drivers for change in the system were assessed to be anthropogenic.  These comprised both 

effectively irreversible (core industrial and city infrastructure) and reversible changes (water quantity and 

quality).   

 

Table D-3. Guidelines for the Present Ecological Status 

 

 

 

 

 

 

 

 

 

 

 

 

ESTUARINE HEALTH         
INDEX 

PRESENT 
ECOLOGICAL STATE 

GENERAL DESCRIPTION 

91 – 100 A Unmodified, natural 

76 – 90 B Largely natural with few modifications 

61 – 75 C Moderately modified 

41 – 60 D Largely modified 

21 – 40 E Highly degraded 

0 – 20 F Extremely degraded 



Isipingo Estuary Management Plan: Situation Assessment 

Page 101 of 126 

 

DWAF (2008) has ranked South African estuaries in terms of Conservation Importance based on the size of the 

system, zonal type rarity, the habitat importance of the system and biodiversity importance score.  The 

Estuarine Importance scores allocated to the Isipingo Estuary are provided in Table D.4 

 

Table D-4. Importance scores for the Isipingo Estuary (DWAF 2008) 

Estuarine Importance Score 

Estuary size 5 

Habitat 25 

Zonal Type rarity 1 

Biodiversity 16 

Functional Importance 8 

Estuarine Importance Score 55 

 

The Estuarine Importance Score is allocated according to the guidelines provided in Table D.5. 

Table D-5.  Estuarine Importance Scoring 

Estuarine Importance Score 

81 – 100 Highly Important 

61 – 80 Important 

0 – 60 Of Low To Average Importance 

 

 

The study has therefore found that the Isipingo Estuary is rated of low to average importance and in a extremely 

degraded state.  Given the constraints placed upon rehabilitation by the historic drivers of the present level of 

degradation the conclusion reached was that the Best Attainable State for this estuary is a Largely Modified 

System i.e. Category D.  Given the current state of estuarine resources in the province, and in particular the 

condition of the Durban estuaries, it should be a priority to improve its current condition.   

 

It is important that this provisional health rating of the Isipingo Estuary be confirmed by an actual Estuarine 

Reserve (RDM) study to determine its Estuarine Recommended Ecological Category with a confidence that 

would allow for decisive management actions.  A high confidence Reserve determination would also influence 

and allow for more stringent licensing conditions and more decisive action from the relevant authorities 

regarding the necessary interventions which are required to improve the health of the system.  
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18.5. Appendix E: WRSM2000 Network Diagrams 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E-1. Naturalised Flow Scenario (Umlazi and Isipingo Rivers flowing through the Estuary) 

 

  

U60A 
(RU1) 

U60D 
(RU10) 

U60B 
(RU4) 

U60C 
(RU7) 

Umlazi River Catchment 

(U60A-D) 

Isipingo River Catchment 

(part of U60E) 

26 

27 

29 

15 

22 

8 

1 

18 

25 

13 

4 U6H002  

U6H003  

36 

To River Mouth 

31 

28 

 
CR8 

 
CR9 

 
CR10 

 
CR3 

 
CR1 

 
CR5 

 
CR7 

30 

 RV1 
(lagoon) 

 
Local 

Estuary 
Catchment  

(RU14) 

 
Isipingo 

River 
Catchment  

(RU13) 



Isipingo Estuary Management Plan: Situation Assessment 

Page 103 of 126 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E-2. Current Flow Scenario (Umlazi and Isipingo Rivers diverted) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure E-3.  Flow Scenario 1 (transfer of Amanzimtoti WWTW Return Flows into the Estuary Catchment) 
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Figure E-4. Flow Scenario 2 (transfer of Amanzimtoti WWTW Return Flows into the Estuary Catchment) 
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18.6. Appendix F: WRSM2000 Output Graphs 

Naturalised Scenario  

 

Figure F-1. Gauge U6H002  Monthly Hydrograph for Naturalised Scenario 

 

 

Figure F-2. Gauge U6H002 Annual Hydrograph for Naturalised Scenario 
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Figure F-3. Gauge U6H003 Monthly Hydrograph for Naturalised Scenario 

 

 

Figure F-4. Gauge U6H003 Annual Hydrograph for Naturalised Scenario 
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Figure F-5. Monthly Contribution of Umlazi River to Outflow at Estuary  

 

 

Figure F-6. Monthly Contribution of Isipingo River to Outflow at Estuary   
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Figure F-7. Total Monthly Outflow from Estuary for Naturalised Scenario  

 

 

Figure F-8. Total Annual Outflow from Estuary for Naturalised Scenario  
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Figure F-9. Mean Monthly Flows for Naturalised Scenario  

 

 

Figure F-10. Monthly Flow Duration for Naturalised Scenario  
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Current Scenario 

 

Figure F-11. Monthly Outflow from Estuary for Current Scenario  

 

 

Figure F-12. Total Annual Outflow from Estuary for Current Scenario  
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Figure F-13. Mean Monthly Flows for Current Scenario   

 

 

Figure F-14 Monthly Flow Duration for Current Scenario  
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Flow Scenario 1 

 

Figure F-15. Total Monthly Outflow from Estuary for Flow Scenario 1  

 

 

Figure F-16. Total Annual Outflow from Estuary for Flow Scenario 1  
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Figure F-17.  Mean Monthly Flows for Flow Scenario 1  

 

Flow Scenario 2 

 

Figure F-18.  Total Monthly Outflow from Estuary for Flow Scenario 2 
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Figure F-19.  Total Annual Outflow from Estuary for Flow Scenario 2 

 

 

Figure F-20. Mean Monthly Flows for Flow Scenario 2 
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18.7. Appendix G: WRSM2000 Output Flows 

Table G-1. Flows through estuary for Natural Scenario (million m3/m) 
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Table G-2. Flows through estuary for Current Scenario (million m3/m) 
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Table G-3. Flows through estuary for Flow Scenario 1 (million m3/m)  
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Table G-4. Flows through estuary for Flow Scenario 2 (million m3/m) 
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18.8. Appendix H: Flooding Scenarios 

 

 

Figure H-1.  4m Berm Height Scenario - March 2008 rainfall event floodline 

 

 

Figure H-2.  4m Berm Height Scenario - 1:100 year floodline  
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Figure H-3.  4m Berm Height Scenario - 1:50 year floodline 

 

 

Figure H-4.  2.5m Berm Height Scenario - March 2008 rainfall event  
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Figure H-5.  2.5m Berm Height Scenario - 1:100 year floodline  

 

 

Figure H-6.  2.5m Berm Height Scenario - 1:50 year floodline  
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Figure H-7.  Open Mouth Scenario - March 2008  

 

 

Figure H-8.  Open Mouth Scenario - 1:100 year floodline  
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Figure H-9.  Open Mouth Scenario - 1:50 year floodline  

 

 

Figure H-10.  Dugout Port Scenario - March 2008 rainfall event floodline at a berm height of 2.5m.  
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Figure H- 11.  Dugout Port Scenario - 1:100 year floodline at a berm height of 2.5m.  

 

 

Figure H-12.  Dugout Port Scenario - 1:50 year floodline at a berm height of 2.5m. 
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18.9. Appendix I: Estuaries Z fold 
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1. INTRODUCTION 

SSI Engineers and Environmental Consultants (Pty) Ltd and Marine and Estuarine Research (MER) were commissioned by eThekwini Municipality to develop an 
estuary management plan for the Isipingo Estuary.  A Situation Assessment (eThekwini Municipality & SSI 2011) was prepared as a platform for the development of 
the estuary management plan whose generic design process is depicted in Figure 1 below.  A vision for the future desired state of the Isipingo Estuary, and the 
strategic objectives and management strategies required to attain this vision, were developed during engagements with the relevant role players and stakeholders 
from both the public and private sectors.  These included the Department of Water Affairs (DWA), the KwaZulu-Natal Department of Agriculture, Environmental 
Affairs and Rural Development (DAEARD), various departments of eThekwini Municipality, Ezemvelo KZN Wildlife (Ezemvelo), Isipingo Rate Payers Association, 
Isipingo Catchment Management Forum (CMF), representatives from the neighbouring industries and residents of the Isipingo community. 

 

 

Figure 1: The generic design process for estuary management plans 

 

In order to give effect to the implementation of the management plan, it is crucial that an effective local estuary co-management institution or estuary advisory 
forum (EAF) is established.  The EAF’s primary function will be to ensure co-operative management and effective governance, as well as motivating for appropriate 
long-term funding for the management of the estuary.  The implementation of the operational objectives of the estuary management plan should however be 
undertaken by the estuary management authority (EMA) once determined, in this instance, proposed as the eThekwini Municipality.  One of the key result areas of 
this estuary management plan is therefore, to promote and facilitate the establishment and confirmation of both an EAF and the EMA. 

This estuary management plan is a strategic planning document and, as such, does not provide detailed, routine planning for the management of the estuary.  This 
detail should be captured by the estuary management authority, once confirmed, in an annual budget and plan of operations, with the management plan forming the 
platform for more strategic planning.  The estuary management plan should also be recognized as a dynamic document, whereby certain components should be 
revised as important new information becomes available and management priorities change.  Adaptive management should be continually pursued through annually 
reviewing the progress made in achieving the management and operational objectives set and detailed in this plan.  Finally, the management plan should be subject 
to a comprehensive revision on a five year cycle, as required by the National Estuary Protocol which is detailed below. 

 

• Situation Assessment

• Estuary Management Plan

• Estuary Advisory Forum

• Implementation
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2. FRAMEWORK FOR THE DEVELOPMENT OF AN ESTUARY MANAGEMENT PLAN 

This Isipingo Estuary Management Plan was developed using the generic framework for Estuarine Management Plans as proposed in Van Niekerk & Taljaard (2007a).  
Figure 2 is a graphical representation of this framework.  Essentially it highlights that successful management of the estuary requires, in the first instance, the setting 
of a “Vision” of the future desired state of the estuary, followed by the development of strategic objectives and management strategies to achieve this state.  At the 
finer scale, an estuary zonation plan with operational objectives and a management action plan are then developed as a blueprint for the implementation of the 
management strategies, and therefore the estuary management plan per se.  The implementation of the estuary management plan should be continually monitored 
in terms of successes, shortcomings, and the availability of new data (gleaned from both monitoring and research studies), and re-calibrated accordingly.  In such a 
way, management becomes adaptive, and the attainment of the Vision more realistic. 

 

 

Figure 2: Proposed generic framework for the development and implementation of EMPs (Taken from Van Niekerk & Taljaard 2007a) 
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3. VISION 

According to the generic framework (Van Niekerk & Taljaard, 2007a), the vision for an estuary should be inspirational, representing a higher level of strategic intent. 
The following vision was developed for the Isipingo Estuary using stakeholder input collected from a stakeholder workshop held in November, 2011 at the Isipingo 
Island Institute.  

 

 

 

This Vision captures the need to restore the functioning and remaining biodiversity of the Isipingo Estuary, which ultimately supplies the ecosystem goods and 
services enjoyed by all stakeholders and is translated into strategic objectives and management strategies that address, firstly, the water reserve (and hence 
hydrological and ecological functioning), the biodiversity needs and development controls required.  The management strategies are then translated into operational 
objectives and plans of actions required in order to achieve these strategies and objectives, for example, co-management, effective governance, and stakeholder 
support. 

4. STRATEGIC OBJECTIVES 

The following categories of Strategic Objectives were identified as the corner stone’s to the achievement of the Vision that was developed from the stakeholder 
engagement and are explained in more detail and depicted graphically in Figure 3 below. 

 

 

 

 

 

 

 

 

 

 

 

A healthy and functional Isipingo Estuary through effective management of sustainable human activities. 
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Figure 3: Isipingo Estuary Management Plan Strategic Objectives  

Estuarine 
Health & 

Functioning

Conservation

Institutional & 
Management 

Structures

Land use & 
Infrastructure

Education & 
Awareness

Ensure improvement of the present highly 
degraded state of the estuary by increasing 
water quantity and improving water quality to 
enhance ecosystem functioning, as well as 
reduce the risk of flooding. 

 

Provide protection for the biodiversity of the 
estuary (e.g. species, populations, communities, 
habitats, ecological processes and ecosystem 
services) from pollution, habitat loss, over-
exploitation and other negative impacts. 

improvemen t of the present highly degraded 
state of the estuary by increasing both water 
quality and quantity and rejuvenating ecosystem 
functioning. 

 

 E

n

s

Enhance public awareness of the importance and 
economic value of Isipingo Estuary, the ecosystem 
goods and services it provides, the current threats it 
faces, the applicable legislation, and the necessity 
for active management of human activities 
impacting on the estuary and the need for 
restorative intervention.  

 

Assess and control all developments, both current 
and proposed, including infrastructural and 
residential, which impact or could impact on the 
sustainability of the system, its biodiversity and 
aesthetic integrity. 

 

Secure co-operative governance and active management of the 
Isipingo Estuary through the efficient operation of an Estuary 
Advisory Forum which will include active involvement by the 
proposed Estuary Management Authority, eThekwini Municipality, 
and relevant spheres of government, parastatals and civil society.  
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5. MANAGEMENT STRATEGIES 

The Vision and Strategic Objectives detailed above can be achieved through the implementation of Management Strategies as detailed in Figure 4 below.  
 

 
Figure 4: Isipingo Estuary Management Plan Management Strategies 

ISIPINGO ESTUARY MANAGEMENT PLAN

Improvement of 
Estuarine Health              

& Functioning

secure adequate 
quantity of fresh-

water input

minimise pollution
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influence

Conservation of 
Biodiversity

conserve remaining 
natural habitats

rehabilitate degraded 
areas

control invasive alien 
plants

control resource use

Improved Institutional & 
Management Structures

improve 
management/co-

operative governance

secure funding for 
EMA / EAF

Control of Land-Use & 
Infrastructure

adopt zonation plan

ensure incorporation 
of EstMP into IDP & 

SDF

minimise potential 
impacts of climate 

change

reduce the risk of 
flooding

Maximise Awareness & 
Education

increase awareness

maximise education

undertake research & 
monitoring
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6. ESTUARINE ZONATION PLAN  

The management strategies identified in the previous section have been translated into a estuary zonation plan (EZP).  Together with the operation objectives, this 
plan is the blueprint against which all developments and other activities should be tested for compliance. 

The zonation of any estuary is necessary to guide sustainable utilization without degradation of the estuarine environment (Clark, 1977). Zonation should therefore, 
essentially demarcate:  

(a) The geographical boundary of the estuary also indicating important habitats (e.g. open water, main channel and flood plains);  
(b) The surrounding land uses and existing infrastructure;  
(c) Areas designated for the conservation and protection of biodiversity; 
(d) Appropriate buffers in which land use and development are strictly controlled and monitored; and 
(e) Zones where certain types of activities (recreational, commercial, industrial etc) are allowed/not allowed to take place. 

 
In line with current practice in respect to the development of estuary management plans, operational objectives were not developed according to each identified 
zone, but rather according to key sectors and/or management strategies to facilitate the delegation and implementation of identified management actions. 

6.1. Geographical Boundary 

The boundary of the greater study area was determined in consultation with CSCM officials and relates specifically to drainage issues along key access routes (Figure 
5 overleaf). It was informed by previous flooding incidents and as such, follows prominent drainage lines. In terms of the boundaries of the Isipingo Estuary, the 
definition of a functional estuary senso stricto, as stipulated in the NWA, does not apply because of its highly modified state and the loss of natural estuary 
functioning (Whitfield 2000). In the light of current practise, it was not practical to delineate the system according to the 5 m contour (Figure 5) as prescribed by the 
South African National Biodiversity Institute (SANBI)

1
 since the Isipingo Estuary has been irreversibly altered from its natural original state as a result industrialisation 

of the estuarine functional zone (i.e. the area below the 5m contour).  

For the purposes of this EMP, the estuarine boundary is that prescribed by Forbes and Demetriades (2008) during their study of the estuaries of the eThekwini 
Municipality, which stretches from the mouth to the confluence with the canal system, approximately 1.8m upstream (Figure 5). This boundary is based on accurate 
land survey data, which has been interpolated and modified to produce a 5 m contour and is the most suitable description of the Isipingo Estuary boundary in the 
context of the modified landscape

2
.  As part of the broader study area, the modified water course, i.e. that which flows through the canal network of the Prospecton 

Industrial Area between the diversion works on the Isipingo River and the main water body, is also incorporated into the EMP. These canals, however, do not 
constitute a ‘river course’ or ‘water body’ referred to in the National Environmental Management Act (Act 107 of 1989) (NEMA). 

 

 

                                                                 
1
 http://bgis.sanbi.org  

2
 N. Forbes, pers. comm. MER. 

http://bgis.sanbi.org/
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6.2. Zones 

Five zones are identified for the Isipingo estuary, namely a Development 
Control Zone, a Conservation Zone, a Recreation/Resource Use Zone, a 
Market Gardening Agricultural Zone and finally an Industrial Canal Zone. 
These zones are depicted in Figure 6 (overleaf). Modified areas and disturbed 
natural/partly modified areas outside the study area, yet within the 5m 
contour, are assigned to zones. 

Figure 5. Spatial comparison of the study area (red), National Estuarine 
5m contour (green), high water mark 100m buffer (yellow) and the 
Isipingo Estuarine Functional Zone (blue)
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  Figure 6. Isipingo Estuary Zone Plan illustrating the Industrial 
Canal Zone (blue), Market Gardening Agricultural Zone 
(light purple), Conservation Zone (red), Development 
Control Zone (dark purple) and Recreational Zone (yellow)  

Figure 7. Environmental lines used to inform the Development 
Control Zone - the 32m river buffer (pink), 100m from the 
high water mark (yellow), estuary functional zone (blue)  
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6.2.1. Development Control Zone 

The demarcation of a development control zone surrounding the Isipingo Estuary serves to:  

 Provide a buffer to offset future development from the estuarine environment;  

 Inform local residents, industry and prospective developers of the potential flood risk within this zone; and 

 Prevent or mitigate against future infrastructural development and industrial practices that will be vulnerable to flood damage.  

The development control zone was informed by lines /zones identified in existing environmental legislation, namely the ICM Act, and the NEMA, as well as by 
eThekwini Municipality. These lines are illustrated in Figure 7 above. Importantly, the development control zone was extended to include the residential area of 
Isipingo Island, as well as the open land and sports field adjacent to the southern boundary of the study area (Figure 6 above). 

Coastal Protection Zone (CPZ):   
The CPZ , as defined in the ICM Act, is a continuous strip of land, starting from the HWM and extending 100 metres inland in developed urban areas (zoned as 
residential, commercial, or public open space), or 1 000 metres inland in areas that remain undeveloped or that are commonly referred to as rural areas.  The CPZ 
is established to manage and regulate the use of land that is adjacent to coastal public property, or that plays a significant role in coastal ecosystems. As detailed 
in the ICM Act, the CPZ includes

3
: 

 Any part of the littoral active zone that is not coastal public property; 

 Any coastal protected area, or part of such an area, which is not coastal public property; 

 Any rural land unit that is situated within one kilometre (1 000 metres) of the HWM which is zoned as agricultural or undetermined; 

 Any urban land unit that is situated completely or partly within 100 metres of the HWM; 

 Any coastal wetland, lake, lagoon or dam which is situated completely or partially within a land unit situated within 1 000 metres of the HWM that was zoned 
for agricultural or undetermined use, or is within 100 metres of the HWM in urban areas;  

 Any part of the seashore which is not coastal public property (including all privately owned land below the HWM);  

 Any Admiralty Reserve which is not coastal public property; and 

 Any land that would be inundated (submerged or covered) by a 1:50 year flood or storm event (this includes flooding caused by both rain storms and rough 
seas). 

 
The CPZ is intended to manage, regulate and restrict the use of land that is adjacent to coastal public property, or that plays a significant role in the coastal 
ecosystem.  More specifically, the coastal protection zone aims: 

 To protect the ecological integrity, natural character, and the economic, social and aesthetic value of the neighbouring coastal public property; 

 To avoid increasing the effect or severity of natural hazards;  

 To protect people, property and economic activities from the risks and threats which may arise from dynamic coastal processes such as wave and wind 
erosion, coastal storm surges, flooding and sea-level rise; 

 To maintain the natural functioning of the littoral active zone; 

 To maintain the productivity of the coastal zone; and 

 To allow authorities to perform rescue and clean-up operations. 

                                                                 
3
 The ICM Act is currently in the process of being reviewed and will shortly be amended. 
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Current disjuncture between the ICM Act and the EIA Regulations in respect to the coastal zone is noted and this Estuary Management Plan needs to be mindful of 
any amendments made to either piece of legislation which will resolve the impasse. It is finally noted that the boundaries of the CPZ can be reviewed by Local 
Government for approval by the respective Provincial MEC.  A review of this boundary (either wider or narrower) is therefore within the ambit of Municipal 
responsibility. 

32 m River and Wetland Development Buffer (Figure 7): 
A buffer area of 32 m from the edge/bank of all rivers, water bodies and wetlands/salt marshes is intended to protect the ecological functioning of the riparian 
system. Any activities proposed within this area are controlled by the EIA regulations (2010) of NEMA where the construction or expansion of facilities, 
irrespective of the increase in capacity or physical footprint, within this buffer trigger a requirement to undertake an environmental assessment and obtain 
environmental authorisation before continuing.  It is noted that on adoption of a development setback line relevant to the said water course or estuary, this 
notice will exclude all activities that occur behind this line. 

The inclusion of this buffer in this development control zone is proposed in order to facilitate the protection of river banks and the sensitive vegetation along 
these banks within the estuary proper, but not along the canal region as this area is neither deemed a wetland due to its transformation and extensive surface 
hardening, nor considered by authorities to be a river/water body as per the NEMA definition.  It is however proposed as a rehabilitation priority area where 
current development encroachment should be controlled and damage caused, mitigated or reversed.  In such areas the priority is to discourage and control such 
activities and rehabilitate existing disturbed areas. Most importantly, development must be in line with EIA regulations. 

100 m from the High Water Mark (Figure 7): 
The 100 m from the High Water Mark (HWM) of the sea and estuary is a zone listed in terms of both the ICM Act and the new EIA regulations (2010), and relates 
to the HWM which has been determined by the Surveyor General.  In terms of the ICM Act this zone is defined as the coastal protection zone in urban areas, as 
detailed above.  In the 2010 EIA Regulations this zone is identified and linked to various activities requiring environmental authorization. In Listing Notice 1, 
activities 16, 17 and 18 as well as 45 apply in respect to construction or earth moving activities or expansion of facilities.  In listing notice 3, all activities apply to 
this spatial area (and further) in respect to the Eastern and Northern Cape as well as KwaZulu-Natal.  In listing notice 2, only activity 24 would apply and requires a 
full environmental impact assessment to be undertaken. 

This line is included in the determination of this development control zone, in order to facilitate the protection of estuary banks and sensitive vegetation along 
these banks, as well as allowing for rehabilitation and the formation of an ecological corridor along the coast.  Existing recreational and conservation activities 
should be reviewed in order to prioritize any areas where current activities are detrimental to the estuarine environment (including the terrestrial environment) 
and these should be remedied, curtailed or modified to reduce the impact. 

Proposed Coastal Setback line (Hazard Line, coastal processes line or no development line) 
The coastal setback or coastal hazard line (coastal process or no development line), once determined by the KwaZulu-Natal Department of Agricultural, 
Environment Affairs and Rural Development should be incorporated into the zonation plan.  This line will be determined via an initial scientific process which 
reviews the high water mark, projected sea level rise and both short and long term erosion, as well as a comprehensive public participation process.  It is 
anticipated that this line should be determined by end 2012. 

Coastal Erosion Line 
eThekwini Municipality, supported by the CSIR, has undertaken many studies and predictions related to sea level rise and coastal erosion and have a complete GIS 
database of setback lines for the Durban coastline, which was revised in 2009.  This erosion line does unfortunately not extend around the Isipingo Estuary. 



Isipingo Estuary Management Plan       July 2012

 

  

 
15 

Operational objectives for the development control zone are directed at adhering to legal requirements as well as controlling future development and mitigating the 
negative impacts of current development.  

 

 

 

6.2.2. Conservation Zone 

The historical mangrove stands and associated swamplands surrounding the Isipingo Estuary have long been considered ecologically sensitive habitats which are 
vulnerable to excessive human interference.  The main estuary channel is the remnant of the original Isipingo Estuary configuration and represents essential aquatic 
habitat.  The Conservation Zone incorporates the swamplands and dune environment of the northern bank, the mangrove stands along the southern bank, the main 
estuary channel, and the dual pipelines. The condition of the natural habitats of this zone contribute significantly to the functioning of the estuary and its aesthetic 
appeal and should thus be protected, not modified in any way and kept free of blockages (rubble, rubbish, invasive aquatic plants etc), in order to:  

 Maintain the ecological health of the system;  

 Prevent further ecosystem degradation; 

 Provide critical habitat for various species;  

 Enhance natural flood attenuation; and   

 Promote effective passage of flood waters thereby lowering the risk of flooding to the surrounding homes and industry.  

These areas are also valued for educational purposes and should be declared “No-go” areas for all other activities, apart from the designated boardwalk through the 
mangroves on the northern bank. While the cultural use of the Isipingo Estuary is duly acknowledged, spiritual activities which involve offerings of pottery, food, 
candles and fabric (i.e. introduction of foreign material into the estuary) and trampling of the shoreline, must be excluded from this zone. These activities are 
permitted in the Recreational Zone detailed below.  Activities in surrounding zones that could potentially negatively impact the biodiversity of the system should also 
be controlled in light of their potential indirect impacts on the conservation zone (e.g. mouth modification, altered freshwater inputs and sediment dynamics).  
Degraded areas must be rehabilitated wherever possible. 

Proposed controls: 

 No future development within sensitive estuarine habitats; 

 Development must be in compliance with local provincial and national legislation and regulations (i.e. Bylaws and EIAs); 

 No illegal development or extension of property, including backfilling; 

 No modifications to estuarine banks (apart from agreed mouth modifications); 

 No dumping of any forms of waste (solid, chemical, litter, garden refuse, etc); 

 No extraction of water for any purposes; and 

 No illegal stormwater or sewer outlet pipes. 
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Operational objectives for conservation purposes are directed at protecting the already diminished biodiversity of the Isipingo Estuary by ensuring that the current 
diversity, distribution and abundance of floral and faunal communities (invertebrates, birds and fish) is maintained or improved.   

 

 

 

6.2.3. Recreation/ Resource Use Zone 

Currently limited harvesting of bait organisms and subsistence/recreational fishing takes place within the Isipingo Estuary.  The lower estuary basin and the southern 
‘blind’ lagoon (Figure 6 above), however, represent a future potential recreational area(s) suited to consumptive use (fishing), as well as future non-consumptive 
activities, (canoeing swimming and general recreation such as picnicking etc), provided that the water quality of the estuary is drastically improved and verified as 
suitable for human contact. This zone incorporates the estuary mouth, the southern-most shore of the system, the connecting channel and entire lagoon, and its 
northern bank until the Island Hotel bridge and the beach environment in front of the dune cordon. Spiritual activities are allowed in this zone only. Reducing the 
volume of spiritual offerings and using biodegradable items must be encouraged.  

Proposed controls: 

 No bait harvesting (crabs and sand prawns) or fishing;  

 No removal or harvesting of natural vegetation (apart from alien invasive vegetation);  

 No trampling (apart from rehabilitation/research activities); 

 No motorised boats (apart from rehabilitation/research activities); 

 No development; 

 No expansion of property or erection of retaining walls/jetties/slip ways as well as backfilling; 

 Prohibited dumping of any form of waste (solid, chemical, litter, garden refuse etc.);  

 No illegal discharges from industries; 

 No overflows from the WWTW or sewer pump station; 

 No extraction of water for any purposes; 

 No swimming; 

 Only use formal access points; 

 Dogs only permitted on leads; 

 Planting of invasive and exotic vegetation in gardens prohibited;  

 No spiritual offerings; and 

 No illegal stormwater or sewer outlet pipes. 
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Operational objectives for managing recreation and resource exploitation are aimed at minimising the impact of such activities on the recovery of the system. 

 

 

 

6.2.4. Industrial Canal Zone 

The water quality of the Isipingo Estuary is adversely affected by various pollutants and chemical contaminants arising accidently and/or illegally within the 
catchment and the adjacent industrial areas, and entering the system via the canal network.  This network represents a high impact zone that directly influences the 
health of estuarine system and therefore requires careful and effective management.  The Industrial Canal zone incorporates the remainder of the study area 
adjacent to the numerous canals that run through the low-lying area, excluding the agricultural area lying to the south of the airstrip.  

Operational objectives relevant to this zone relate specifically to reducing pollution inputs from the various sources that ultimately flow into the estuary.  

 

Proposed controls: 

 Strict adherence to quotas, size limits etc. (MLRA); 

 No netting for fish and other organisms; 

 No bait harvesting (crabs and sand prawns); 

 No trampling of estuarine habitat (apart from rehabilitation/research activities); 

 No motorised boats (apart from rehabilitation/research activities); 

 Fishing restricted to beach frontage;  

 No swimming (until water quality conditions fit for human contact); 

 No canoeing (until water quality conditions fit for human contact);  

 Only use formal access points to limit unnecessary trampling;  

 No removal or harvesting of natural vegetation (apart from alien invasive vegetation);  

 No interference with estuary mouth manipulation;  

 Prohibited dumping of any form of waste (solid, chemical, litter etc.); 

 No illegal discharges from industries; and  

 No overflows from WWTW or sewer pump station. 
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6.2.5. Market Gardening / Agricultural Zone 

Market Gardening is currently undertaken within the study area between the old airport site and the northern most canal, and is separated from the mangroves by 
Refinery Drive. Preliminary investigations into the level of sophistication of these operations identified low income farmers practicing simplistic gardening methods 
(i.e. hand-held crop spraying). While agrichemicals, such as fertilizers (sources of phosphates and nitrates), pesticides and insecticides are likely to enter the Isipingo 
Estuary through runoff into the canal network, concentrations will be relatively low in comparison to potential nutrient loading from sewer line failures and overflows 
from pump stations. Nonetheless, nutrient input in this zone could become problematic should such operations expand to a larger scale commercial level. The 
contribution of these agrichemicals to the current high nutrient load of the estuary will further exacerbate eutrophication. This will in turn promote the rapid spread 
of water hyacinth as well as depleted oxygen content of the water and subsequent fish kills. This situation must be closely monitored. 
 
This zone represents a potential source of additional nutrients and therefore operational objectives relate specifically to managing such inputs, which could impact 
negatively on the both the physical and biological components of the estuary. 
 

  

Proposed controls: 

 Prohibited dumping of any form of waste (solid, chemical,  agricultural off-cuts/surplus etc); 

 No extraction of water for any purposes;  

 No farming within a 5m buffer of the canal boundary; 

 Seasonal restrictions on crop spraying; and 

 No illegal stormwater or sewer outlet pipes. 

 

 

 

 

Proposed controls: 

 Prohibited dumping of any form of waste (solid, chemical etc); 

 No illegal stormwater or sewer outlet pipes; 

 No illegal discharges from industries; 

 No removal of any natural vegetation; 

 No fishing; 

 No extraction of water for any purposes; and 

 No vandalism of diversion works. 
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7. KEY RESULT AREAS AND MANAGEMENT ACTION PLANS 

The management action plans (MAPs) discussed hereunder, give effect to the estuary zonation plan and management strategies relevant to the different zones and 
activities (Van Niekerk & Taljaard 2007a), by identifying the necessary management actions that are required to ensure that the various zones are indeed designated 
and that the associated actions and mitigation measures are implemented.   

Five key result areas are identified and proposed for the efficient and effective management of the Isipingo Estuary as follows:  

 Estuarine health and functioning;  

 Conservation; 

 Co-management and effective governance; 

 Land use and infrastructure; and 

 Public awareness and education. 

For each strategic objective a list of management actions is identified, together with the relevant legislative requirements, monitoring plans, work plans and resource 
plans.  It is noted that there is interconnectedness between the strategic and operational objectives and management actions, as they all ultimately contribute to the 
management / conservation of ecosystem processes and patterns of biodiversity, which in turn leads to the management / conservation of a sustained supply of 
ecosystem goods and services delivered by the estuary.   

Many of the proposed actions can be undertaken by responsible authorities existing staff and within existing budgets, for example, costs associated with the monthly 
water quality monitoring programme currently taking place. However, the successful implementation of this EMP will require additional financial resources to be 
allocated / sourced. These are proposed to be accessed from the following sources: 

 National, provincial and municipal operational expenses to be included in various relevant operating budgets; 

 Municipal project funding needs to be included in line department budget submissions to the Treasury Department as part of the annual capital and 

operating budget process; 

 Provincial and National project funding to be motivated by the relevant provincial and national departmental officials via the Public Finance Management 

Act established procedures; 

 Private funding via neighbouring industry corporate social investment programmes; and 

 Public funding via donations, entrance fees etc. 

The financial resources required for each action are included as estimations only and will need to be confirmed once implementation commences. 

7.1. Key Result Area 1:  Estuarine Health & Function 

Much of the degradation of the Isipingo Estuary relates to the loss of water quantity. The system currently receives a mere 3% of the natural Mean Annual Run-off 
(MAR) as a result of the dramatic transformation of the Isipingo-Umlazi catchment area and the diversion of both these rivers away from the estuary. This reduction 
in flow has, and continues to influence, mouth condition and water quality as well as loss of habitat. The estuary is also subject to excessive levels of pollution from 
various sources, particularly industrial, which is aggravated by the systems lack of flushing and scouring capacity. Tidal input, currently prevented by the semi-
permanent closed mouth state and unsuccessfully maintained via the existing two pipes through the sand bar, contributes to stagnant estuarine conditions.  
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Three main actions were identified for restoring the health of the Isipingo Estuary: 

 Increasing the quantity of freshwater inflow; 

 Improving water quality, primarily by minimising pollution input; and 

 Reinstating tidal influence.  

Freshwater inflow to the system must be supplemented by inputs from other catchments or water sources (for example, the potential to access treated waste water 
discharge from the Amanzimtoti WWTW that currently flows into the neighbouring Mbokodweni Estuary, should be investigated). An agreement to treat such 
discharge to special limits/standards would, however, need to be negotiated with DWA to prevent the input of poor quality water from the WWTW. It is essential 
that the quality of water entering the estuary be closely monitored.  This is due in part to the lack of water quality guidelines for South African estuaries and the 
water quality guidelines which are applied not being entirely suitable to the estuarine environment.  This makes the achievement of acceptable water quality 
standards within the Isipingo Estuary difficult to measure. Thus, improving the water quality of the highly urbanised / industrial Isipingo system is reliant on basic 
compliance with existing legislation and regulations and enforcement of these regulations. 

Regardless of additional input, sustained freshwater base flow must be secured through the continued maintenance and functioning of the diversion works. The 
throughput from these works is considered sufficient for regaining some level of estuarine functioning without posing the risk of flooding. Sustained flow will 
contribute to improved water quality through the dilution and flushing of chemicals, some solid waste pollution, floating invasive alien plants, and oxygenation of 
the water column. 

A water quality monitoring programme must be established that includes biophysical parameters necessary for estuarine biota and chemical toxins, over and above 
those mandatory parameters measured for the safety of human contact. The sources and types of pollution should be identified in order to prioritise mitigation 
measures. The Isipingo Estuary is undoubtedly a disposal point for large volumes of solid waste, which need to be actively removed to reinstate natural estuarine 
conditions and to provide the opportunity for recovery. A penalty programme should be established, publicised and strongly enforced as a preventative measure for 
future illegal dumping of both solid waste and chemical pollution. As a highly urbanised estuarine system, contamination by sewage input and stormwater runoff is a 
particular challenge for the management of the Isipingo Estuary. Human settlements in the catchment above the diversion works lack adequate sanitation, and 
illegal sewage-stormwater linkages and frequent failure of the sewage reticulation system occur in the lower catchment area. Sanitation requirements must be 
satisfied and upgrades undertaken, together with the investigation of illegal connections to significantly reduce nutrient loading of the estuary. Essentially, the 
identification and mitigation of sources of nutrient input is overarching to the ecological issues of the spread of alien invasive plants

4
, poor water oxygen content, 

fish kills etc.  

The reinstatement of tidal influence through an artificial permanently open mouth, which is critical for the establishment of marine-estuarine processes, can only 
occur once the system receives additional freshwater input. Without the latter, the condition of the Isipingo Estuary will continue to deteriorate due to the lack of 
flushing capacity and the resultant accumulation of contaminants within the system. Alternate means to maintain an artificial permanently open mouth must be 
thoroughly investigated including a review of provisional study undertaken (Huizinga & Theron, 2002). 

Collectively, these actions are crucial to improving the health and functioning of Isipingo Estuary, which will have knock-on effects in enhancing biodiversity, 
ecosystem goods and services, and estuarine habitats. 

 

                                                                 
4
 Cross cutting with Conservation of Biodiversity 
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Table 1: Management Action Plan related to KRA 1 Estuarine Health & Function   

ESTUARINE HEALTH & FUNCTION (WATER QUALITY & QUANTITY) 

Management 
Strategy 

Management Actions Legislation 
Operational Objectives / 

Indicators 

Work Plan Resource Plan 

Timing Responsibility Finances 

Secure 
adequate 

quantity of 
water to 

restore and 
maintain 

ecosystem 
health and 
function  

Identify & deliver 
additional sources of 

freshwater  
NWA (1998) 

 Improvement in water quality 
measurements and ecological 
health indices from F to D 
status; 

 Production of annual report 
cards; 

 Completion of a provisional 
health assessment. 

 

2012 - 
onwards 

 
eThekwini 

Municipality / DWA / EAF / Experts 
and Consultants 

Consultancy Fees 
R100 000 

Costs of delivery to be 
determined based on 

findings 

Ensure continued 
maintenance & 

functioning of diversion 
works 

Municipal 
Systems Act 

(2000)  
ongoing eThekwini Municipality R100 000 p/a 

Minimise all 
forms of 
pollution 

Establish water quality 
monitoring programme 

for the estuary 

National 
Waste 

Management 
Act, (2008) 

NWA (1998)  

 Reduced litter and dumping; 

 Habitat surface area and 
health maintained; 

 Reduced algal blooms; 

 Reduced heavy metal 
contamination; 

 Recovery of degraded areas; 

 Reduction in number of fish 
kills; 

 Improved water quality 
indices; 

 Production of annual report 
cards; 

 Completion of a provisional 
health assessment; 

 Ensure low levels of non-
compliance & reduced 
numbers of offenders. 

2012 – 
onwards 

DWA / eThekwini Municipality 

As part of DWA 
operational budget. 

Capital costs 
estimated  
@R50 000 

Identify sources and 
types of pollution in 
order to prioritise 

mitigation measures 

National 
Waste 

Management 
Act (2008) 

Municipal By-
laws 

2012 DWA / eThekwini Municipality 
As part of operational 

budget 

Active removal of solid 
waste currently in 

estuary and canals 

2012 -
2013 

eThekwini Municipality R400 000 

Establish enforcement / 
penalty programme 

2012 -
2013 

DWA / eThekwini Municipality 
R20 000 to develop 
and notify I&APS 

Install, maintain and 
upgrade sewage 

reticulation systems 
surrounding the estuary 

and in the catchment 
(pump stations, 

pipelines, WWTW) 

2012 -
ongoing 

eThekwini Municipality 

Can only be 
determined after 

condition  assessment 
of state of WWTW etc 

Broker agreement to 
treat discharges to 

special limits/standards 
(as gazetted) 

NWA (1998) 2012 eThekwini Municipality / DWA 
As part of operational 

budget 
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Investigate illegal 
stormwater-sewage 

linkages and improve 
stormwater 

management of the 
catchment area  

National 
Waste 

Management 
Act (2008), 

Municipal By-
laws 

2013 – 
ongoing 

 
2015 

 

eThekwini Municipality 
As part of eThekwini 

Municipality 
operational budget 

Investigate spill 
contingency plans for 

surrounding industries, 
including the Port of 
Durban, in respect to 

potential impacts on the 
Isipingo estuary and 
industrial canal zone 

ISO14001; 
Best practice 

 Updated spill contingency 
plans; 

 Reduced incidence of harmful 
spillages; 

 Effective clean up operations; 

 Incident reports; and 

 Inclusion of estuary in spill 
contingency plan for Port of 
Durban 

2015 
eThekwini Municipality / DWA / 

NPA 
As part of operational 

budget 

Reinstate tidal 
influence 

Investigate alternate 
means to maintain an 
artificial permanently 
open mouth (This can 
only occur once the 

system receives 
freshwater input). 

None 

 Tidal changes in water levels 
(tidal action); 

 Increased inter-tidal habitat; 

 Notable axial salinity 
gradients. 

2012 
eThekwini Municipality / DWA / 

EAF / KZN Wildlife /  DEA / 
DAEARD 

R350 000 

 

7.2. Key Result Area 2: Conservation of Biodiversity   

Since its historical modifications and exposure to high levels of pollution, the Isipingo Estuary has suffered declining species diversity, in parallel with substantial 
habitat loss and degradation. Recovery of the estuary is dependent on the conservation of the remaining natural habitats (e.g. mangroves), the rehabilitation of 
degraded areas (e.g. bank erosion, trampling, etc) and reinstatement of natural processes. Conservation of adequate estuarine habitat can be achieved through the 
identification of priority areas, determination of Thresholds of Potential Concern (TPCs) and controlling land use and detrimental activities within these areas. 
Providing protected area status to the system, at either a municipal or provincial level, would guard it against development encroachment while regulating specific 
activities, thereby preserving the ecological integrity of the entire system.  

Rehabilitation relies heavily on the reinstatement of natural processes, which in turn would work towards reducing the costs associated with remedial activities. This 
requires the development of a well planned rehabilitation programme, which must be firmly grounded on the scientific studies previously undertaken for the 
mangroves, the diversion works and options for mouth manipulation. These must be reviewed and the necessary experts consulted, and the most appropriate form 
of rehabilitation implemented. Rehabilitation would be enhanced by extending the ‘Adopt-a-River’ programme to include the estuary and engaging the residential 
and industrial community. Other conservation management activities aimed at sustaining biodiversity include the effective control of invasive alien plant species as 
well as compliance management, in terms of sustainable consumptive resource use (e.g. fishing, bait collecting). Floating water hyacinth is particularly problematic in 
the Isipingo Estuary and active removal undertaken on an ad hoc basis is costly. Identifying the drivers of the spread (i.e. sources of nutrient input) and prioritising 
infested areas as part of a structured eradication programme will go a long way towards eliminating these, and other alien aquatic plants from the system. 
Alternative methods for either the disposal or possible re-use of this organic plant material, should be included as part of the programme.  An example of re-use is 
the successful stabilisation, rehabilitation and protection of the frontal dune against dune blow outs using disposed water hyacinth as mulch. 
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While the aquatic fauna of the system are considered to be poor (see Situation Assessment), future improvement of the current state of the estuary and subsequent 
increase in animal populations, may lead to increased harvesting pressure. A resource use plan needs to be developed for living (fish, bait organisms) and non-living 
(sand) resources, which specifically prohibits netting and bait harvesting to protect slow recovering animal populations. 

 

 

Table 2: Management Action Plan related to KRA 2 Conservation of Biodiversity 

CONSERVATION OF BIODIVERSITY 

Management 
Strategy 

Management Actions Legislation 
Operational Objectives / 

Indicators 

Work Plan Resource Plan 

Timing Responsibility Finances 

Conserve 
remaining 

natural 
habitats 

Workshop with key role-
players to: 

 Confirm high priority areas 
for active conservation; 

 Determine „Thresholds  of 
Potential Concern‟ (TPCs); 

 Identify appropriate land 
use controls for 
conservation zone. 

ICMA (2008) 

 Demarcation of all areas 
targeted for conservation; 

 TPCs set for water quality, 
habitat surface area and 
estuarine biota; 

 Land use controls identified 
for conservation zone. 

2012 
eThekwini Municipality / 

Estuarine Experts /  
Ezemvelo / DEA 

R50 000 

Enact conservation zone and 
associated measures 

Municipal 
By-Laws 

 By-laws enacting conservation 
zone & associated land use 
controls in place 

 Fencing and informative 
signage in place 

2012 - 2013 
eThekwini Municipality / 

Ezemvelo /  DEA 
R50 000 

Proclamation of the Isipingo 
Estuary Nature Reserve that 
encompasses key habitats, 

fauna and flora 

NEM: PA 
Act (2003) 

 Boundaries of the reserve 
formalised; 

 Reserve Management Plan 
developed; 

 Reserve reflected in the IDP & 
SDF. 

2015 Ezemvelo / DEA R200 000 

Rehabilitate 
degraded 
areas (this 
must rely 

heavily on re-
instatement of 

natural 
processes) 

Develop and implement a 
rehabilitation programme 

which includes a fine-scale 
GIS generated map & 

identification of priority sites 

ICM Act 
(2008)  Improvement of  degraded 

areas; 

 Increased coverage of 
estuarine habitats. 

2012 - 2013 

eThekwini Municipality /  
DEA: Working  

for the Coast Programme / EAF / 
DWA 

 

Initial R500 000 for 
condition assessment   On-going maintenance of 

rehabilitated areas 
2013 - 

ongoing 

Extend “Adopt-a-River” 
programme for Isipingo River 

to Estuary 
none 2012 
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Control 
invasive alien 

plants 

Identify drivers of invasive 
alien plant problem (linked to 

high nutrient levels, water 
quality & tidal influence)  NEM: BA 

(2004), 
NEM: PA 

Act (2003), 
NWA (1998) 

 Reduction in coverage of alien 
plant species; 

 Improvement in ecological 
health and aesthetic indices. 

2012 

eThekwini Municipality / 
Ezemvelo  

/ DEA: Working for Water 

R200 000 for initial 
assessment 

Identify and prioritise infested 
riparian areas 

2013 

Estimate budget and source 
funding 

2013 

Develop and implement 
invasive alien plant 

eradication programme 

2013- 
ongoing 

Control 
resource use 

Develop and enforce 
Resource Use Plan (living 

and non-living) 

MLRA 
(1998), 
ICMA 

(2008), 
Seashore 

Act (1935), 
amended 
(1993),  

NEM: BA 
(2004) 

 Low levels of compliance; 

 Recovery of species 
populations. 

2013 
DEA /  

Ezemvelo 
R50 000 

Implement a „no netting and 
no bait harvesting‟ policy 

Municipal 
By-Laws 

2013 
eThekwini Municipality / 

Ezemvelo  

As part of operational 
budget 

 

7.3. Key Result Area 3: Co-management and Effective Governance  

Co-management and effective governance is the keystone for achieving the vision set by stakeholders for the Isipingo Estuary, and therefore the attainment of the 
overall strategic objective of both managing and conserving the system’s ecological functioning and biodiversity. Without well-structured and efficient institutional 
and management arrangements, integrated environmental management of the estuary may be no more than a series of uncoordinated reactions to immediate 
problems. Ensuring co-management and effective governance is therefore probably the most important Key Result Area. The Isipingo Advisory Forum (EAF) will be 
the linchpin to integrated management, provided it is administered proficiently and remains functional.  The Isipingo EAF should champion the integration of the 
Estuary Management Plan into the Integrated Development Plan (IDP), Spatial Development Framework (SDF) and Land Use Management System of eThekwini 
Municipality.  Through this, appropriate funding of the management of the estuary can be secured. Several potential sources and means of obtaining funding exist, 
including motivating for funding via the Municipal Medium Term Expenditure Framework (MTEF), the establishment of Section 21 Company, an Urban Improvement 
Precinct or other identified means.  In addition, co-operative governance is required for identifying, lobbying, and promulgation of additional by-laws or amendments 
to existing by-laws. 
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Table 3: Management Action Plan related to KRA 3 Co-management & Effective Governance 

 INSTITUTIONAL & MANAGEMENT STRUCTURES 

Management 
Strategy 

Management Actions Legislation 
Operational Objectives / 

Indicators 

Work Plan Resource Plan 

Timing Responsibility Finances 

Improve 
management/ co-

operative governance 

Confirm Estuary 
Management Authority 

(EMA) 

ICM Act 
(2008) 

 Constituted EAF headed by 
EMA; 

 Quarterly EAF meetings held; 

 List of forum members and 
institutions 

 Proceedings 

ASAP 
eThekwini Municipality / 

DAEARD 
R 100 000 to 

establish 
Finalise Terms of 

References for Estuary 
Advisory Forum (EAF) 

ICM Act 
(2008) 

ASAP 
eThekwini Municipality / 

DAEARD 

Appoint members and 
establish of the EAF 

ICM Act 
(2008) 

ASAP 
eThekwini Municipality / 

DAEARD 

R20 000 annually 
for participation 

costs 

Secure funding for 
EMA & EAF 

Motivate for municipal 
funding from MTEF 

Municipal 
Systems Act 

(2008)  Sufficient & effective use of 
funding for MAPs; 

 Implemented Action Plans; 

 Implementation of relevant 
programmes. 

2012 
EAF /  

eThekwini Municipality 

As part of 
operational budget 

Establishment of a Section 
21 company potential 
funding (donations) 

Companies 
Act (1973) 

2013 
EAF /  

eThekwini Municipality 

As part of 
operational budget 

Investigate the Urban 
Improvement Precinct (UIP) 

initiative 

Municipal 
By-Laws 

2013 
EAF /  

eThekwini Municipality 

As part of 
operational budget 

 

 

7.4. Key Result Area 4: Sustainable Development  

The successful conservation of the Isipingo Estuary and its environs is closely related to the adoption, implementation and enforcement of the zones (and associated 
land-use controls) identified in the estuary zonation plan. More specifically, development must be in line with EIA regulations. In order to have the required effect 
and legal status, these zones must be incorporated into the municipal IDP, SDF and LUMS for the area. As previously detailed, the KZN Provincial Department of 
Agriculture, Environmental Affairs and Rural Development (DAEARD), in consultation with the eThekwini Municipality, is able in terms of the Integrated Coastal 
Management Act, to designate development setback line(s) which can fall either within or outside of the designated Coastal Protection Zone.  Such setback lines must 
be integrated into SDFs and IDPs of municipalities and have a specific impact on listed activities relating to the coastal zone.  Current thinking is the determination of 
two lines, one being a no development or coastal hazard line and a second being a limited development line where environmental authorisation is required for any 
development proposed seaward of such line.   

Additional special planning regulations or coastal by-laws, in terms of style and sustainability, can also be identified and implemented as a precautionary approach to 
reducing the potential impacts of climate change. These lines, once determined, must be incorporated into this estuary management plan as well as the zonation 
plan. These lines will also work towards the protection of lives and property from flooding that frequent occurs in the Isipingo River catchment.  
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It must be noted that the flood modelling, undertaken as part of the Situation Assessment, did not preclude all incidences of flooding but rather indicated the 
management scenario under which the extent of flooding would be smallest. Priority management actions are therefore aimed at reducing the risk of flooding and 
include the continued functioning of the diversion works to divert flood waters as well as the development and implementation of an artificial breaching policy. The 
breaching policy, which will need to be supported by Ezemvelo KZN Wildlife and DAEARD, must be scientifically sound and include the provisional management of the 
berm below a height of 2.5m to facilitate ‘natural breaching’ until maintaining a permanently open mouth is resolved (cf. Huizinga & Theron, 2002). Other necessary 
management actions include the restoration of natural vegetation for flood attenuation, removal of obstructions from waterways and the implementation of early 
warning systems and flood response strategies.  

 

 

Table 4: Management Action Plan related to KRA 4 Sustainable Development 

LAND-USE & INFRASTRUCTURE 

Management 
Strategy 

Management Actions Legislation 
Operational Objectives / 

Indicators  

Work Plan Resource Plan 

Timing Responsibility Finances 

Adopt the 
estuary zonation 

plan 

Formally demarcate zones 
Municipal 

LUMS 
 Reduced/Appropriate 

development in 
floodplain; 

 Reduced infringements 

2012 

eThekwini Municipality / 
DAEARD / DWA 

R100 000 
Implement and enforce land-

use controls per zone 
Municipal 

LUMS 
2013 

Ensure 
incorporation of 
EMP into IDP & 

LUMs 

Ensure management 
strategies and action plans 

are reflected in IDP IDP, 
SDFs,LAPs   
Municipal 

LUMS 

 Inclusion of EMP in IDP 

 Legal adoption of 
estuary zonation plan; 
 

2013 

eThekwini Municipality R100 000 

Ensure Estuary zonation and 
land-use controls are reflected 

in SDF, LAP and LUMS 
2013 

Minimise 
potential 

impacts of 
climate change 

Incorporation of erosion line 
into estuary zonation plan 

ICM Act 
(2008), 

White Paper 
on Climate 

Change 
Response 
Strategy 

 Limited new 
development in close 
proximity to the estuary. 

2012 

eThekwini Municipality / 
DAEARD 

R100 000 Adopt precautionary approach 
to approving future 

development applications 

2012-  
ongoing 
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Reduce risk of 
flooding 

Ensure continued functioning 
of the diversion works 

NWA (1998), 
IDP 

 Diversion of flood 
waters; 

 Effective artificial 
breaching policy 
developed; 

 Reduced damage to 
property; 

 Reduced berm height; 

 Increased natural 
habitat; 

 Unobstructed 
waterways; 

 Functional early warning 
system. 

ASAP - 
ongoing 

eThekwini Municipality / EAF / 
Ezemvelo / DEA Working for 

Coast Programme 

R100 000 p/a 

Development and 
implementation of an agreed 

mouth breaching policy, 
including management of 

berm height (thereafter to be 
informed by the outcomes of 
the open mouth investigation)  

ASAP –  
ongoing 

R120 000 

Inform residents and industry 
of floodlines 

2012 R20 000 

Reinstatement of appropriate 
riparian vegetation for flood 

attenuation 
2012-2015 R80 000 

Removal of litter and other 
obstructions from waterways 

ASAP – 
ongoing 

R400 000 

Implementation of flood 
response strategy 

2013-2014 R50 000 

7.5. Key Result Area 5: Public Awareness and Education  

The effective management of the Isipingo Estuary rests on community involvement as it is human activities that need to be managed to allow the recovery of the 
system. Raised public awareness in respect to understanding the value of the Isipingo Estuary, recognising it’s very poor condition and associated health risks, 
acknowledging the environmental goods and services it can provide, accepting the need to develop and enforce management rules and regulations needed to protect 
these resources, is crucial to this Key Result Area. The current water quality of the Isipingo Estuary is a potentially very serious risk to human health and the 
environment. The surrounding community and visitors therefore need to be engaged through adequate consultation and communication (public notices, pamphlets, 
newsletters, publicised reports). Signage must be installed prohibiting water contact and fishing in the estuary until such time as the water quality is acceptable.  
Educational and compliance signage will also need to be provided at strategic points. In addition, an awareness programme should be developed for municipal 
officials as well as the informal farmers engaged in marketing gardening.   

The Isipingo Estuary has previously played a valuable role as an education facility and it should continue to do so through the promotion and maintenance of the 
Isipingo Island Institute for use by schools as part of environmental education programmes. These efforts must be sustained in the long term, through funding 
secured from eThekwini Municipality and other sources.  

Research and monitoring form the basis of increasing (and updating) our knowledge on the estuary and contribute to its effective management.  This knowledge will 
be disseminated through scientific publications and reports to various end users, ranging from schools and visitors to municipal officials and the greater scientific 
community. Most importantly, the classification of the Isipingo Estuary as a water resource should be determined through discussions with the Department of Water 
Affairs (DWA) toward protecting the ecological reserve for the system (i.e. the quality, quantity and timing of freshwater inflows reserved to support ecosystem 
function). Monitoring of various components of the estuary should be undertaken and the results assessed to check the progress of these management actions 
(detailed in section 9 below).  
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Table 5: Management Action Plan related to KRA 5 Public Awareness & Education 

PUBLIC AWARENESS & EDUCATION 

Management 
Strategy 

Management Actions Legislation 
Operational Objectives / 

Indicators 

Work Plan Resource Plan 

Timing Responsibility Finances 

Increase 
awareness 

Immediate installation of signage 
and information boards 

ICM Act 
(2008), MLRA 

(1998) 

 Water quality & 
educational signage 
installed; 

 Effective distribution of 
informative material -  
pamphlets, newsletters 

 Knowledgeable 
stakeholders; 

 Improved farming 
practises & awareness 
of estuarine impacts; 

 Awareness programme 
established; 

 Records of engagement 

2012 

EAF /  
eThekwini Municipality 

Initial R500 000 then 
R100 000 p/a 

Develop and implement public 
awareness programme, including 

guidance for local informal 
farmers 

2012- 
ongoing 

Develop and implement 
municipal awareness programme 

2012-2013 

Maximise 
education 

Promote and maintain the 
Isipingo Island Institute 

Education Centre & boardwalk 
facility 

ICM Act 
(2008), MLRA 

1998) 

 A functional educational 
centre; 

 Increased footfall 
through the centre. 

2012-  
ongoing 

EAF / eThekwini Municipality /  
Isipingo Island Institute 

R200 000 p/a 

Encourage active involvement of 
schools through environmental 

education programmes 

2012-  
ongoing 

Undertake 
research & 
monitoring 

Engage research institutions 
(including international) to 

increase scientific knowledge MLRA (1998), 
NWA (1998), 

ICM  Act 
(2008), NBA  

 Research projects and 
publications; 

 Specific biophysical 
indicators identified; 

 Monitoring data 
produced; 

 Monitoring reports; 

 Production of a annual 
report cards; 

 Completion o f a 
provisional health 
assessment. 

 A suitable flow gauge 
system will need to be 
investigated and 
procured 

2013- 
2015 

 
eThekwini Municipality  / EAF /  

Ezemvelo 
 

As part of operational 
budget 

Undertake monitoring
5
 and 

assess results  
2012 –  
ongoing 

 
eThekwini Municipality / DWA / 

EMA / EAF /  
Ezemvelo / DEA  

 

R250 000 p/a 
(inclusive of current 

monitoring) 
 

Liaise with DWA around the 
classification of the water 

resource 
NWA (1998) 2014 

eThekwini 
Municipality / DWA 

As part of operational 
budget 

Prepare annual report card on 
estuarine health 

MLRA (1998), 
ICM Act 

(2008), NWA 
(1998) 

2012  
onwards 

eThekwini Municipality / EMA /  
EAF / DWA / DEA 

 
R50 000 p/a 

 

                                                                 
5
 According to the proposed Monitoring Protocol 
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7.6. Revised List of Priority Actions 

The following aspects of this EMP must be implemented as a matter of priority within the next year: 

 Establish a local EAF that is democratic and representative of all stakeholders, interest groups and relevant government departments; 

 Ensure that the EMP is accepted by eThekwini Municipality and incorporated into the IDP and SDF; 

 Ensure continued maintenance and functioning of the diversion works; 

 Establish zonation of the Isipingo Estuary in accordance with the EZP; 

 All issues relating to reducing the risk of flooding; 

 Implement agreed breaching policy; 

 Establish a water quality monitoring programme; 

 Identify sources and types of pollution; 

 Installation of informative signage; 

 Agreement and implementation of mechanisms of maintaining a permanently open mouth; 

 Initiate project plan for upgrade of sewage reticulation system of surrounding areas; 

 Motivate for municipal funding from MTEF; and 

 Investigate the formation of a Section 21 company and an Urban Improvement Precinct.  



Isipingo Estuary Management Plan       July 2012

 

  

 
30 

8. IMPLEMENTATION 

8.1. Overview 

8.1.1. Co-operative government institutional arrangements 

At present the responsibility for managing estuaries and for providing strategic guidance lies with national DEA (Oceans & Coasts) in combination with DWA who is 
responsible for catchment related issues and water quantity & quality requirements. Currently the draft National Estuary Management Protocol proposes no new 
institutional arrangements for estuary management but requires any institutional arrangements to be directed by Chapter 5 of the ICM Act.  Chapter 5 of the ICM Act 
in turn acknowledges that successful integrated coastal management / estuary management is linked to effective institutional arrangements that underpin both 
cooperative government and cooperative governance.  The institutional arrangements proposed at national, provincial and municipal government levels are known 
as coastal committees (Celliers et al 2009). In this instance the KZN Provincial Coastal Committee and the eThekwini Coastal Committee (formally Coastal Working 
group) will serve as the forums for monitoring implementation of EMPs in eThekwini and for reporting on progress and achievements. An estuaries sub-committee of 
the eThekwini Coastal Committee is proposed to be established to co-ordinate estuary management in eThekwini.  Specifically in respect to Isipingo, the proposed 
Isipingo EAF is regarded as an additional body for facilitating the implementation of action plans and fostering continuous stakeholder engagement. 

The role of the proposed Isipingo EAF, as per the ICM Act, is interpreted in this EMP as being the hub which links all stakeholders and serves as the forum through 
which:  

1. Effective governance is facilitated; 
2. Funding for management of the estuary can be motivated; 
3. Relevant estuary-related issues are raised; and 
4. Reporting and feedback of any estuary-related issue is disseminated. 

 
More specifically, the Isipingo EAF should be a conduit through which the following are initiated and facilitated:   

1. The promulgation and amending from time to time, of bylaws to enable the EAF to give effect to the estuary management plan objectives, particularly in 
terms of compliance management; 

2. The inclusion of relevant aspects of the estuary management plan, particularly the EZP, into the SDF/LUMS of the Municipality; 
3. Assisting the agreed EMA in leveraging funding for the management of the estuary; and 
4. Providing relevant input into the development of a Catchment Management Strategy. 

 
Proposed functions of the EAF are: 

1. Provide support to the EMA in respect to the implementation of the EMP (eg. Support the EMA with the inclusion of the EMP into the IDP/SDF/LUMS); 
2. Promote environmental awareness and capacity building with regards to estuary issues; 
3. Disseminate information to the various constituencies of the various organisations represented on the EAF; 
4. Promote co-operative governance amongst stakeholders; 
5. Solicit funding for the implementation of the EMP; 
6. Enlist support to ensure legal compliance and submit concerns regarding non compliance to the relevant authorities (environmental watch dog); 
7. Keep record of all meetings and decisions and correspondence; and 
8. Produce an annual report to go to all stakeholders. 
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In the context of the Isipingo Estuary, it is recommended that the following institutions and interest groups are included in the proposed EAF: 

 The National Department of Environmental Affairs (Oceans and Coasts); 

 The National Department of Water Affairs (Water Quality & Quantity and Catchment Management); 

 The National Department of Agriculture, Forestry and Fisheries; 

 The Provincial Department of Agriculture, Environmental Affairs & Rural Development; 

 Various departments of eThekwini Municipality; 

 Ezemvelo KZN Wildlife; 

 The Isipingo Ratepayers’ Association; 

 Neighbouring and affected industries; 

 Local Isipingo beach land-owners and residents; 

 Local Forums (e.g. Isipingo Catchment Management Forum); 

 Non-governmental organisations (NGOs) (e.g. Isipingo Island Institute, CoastWatch); and 

 Community based organisations (CBOs) (e.g. SDCEA). 
 

8.1.2. Co-operative government institutional arrangements – identification of Estuary Management Authority 

A combination of other government agencies are however indirectly involved in estuary management via responsibilities associated with legislation that regulates 
activities that may impact on the estuarine area and its resources (both living and non-living). These include the KZN DAEARD (NEMA & EIA regulations, Situation 
Assessment), the National Department of Agriculture and Ezemvelo KZN Wildlife.  The key to the successful development and implementation of EMPs is the 
commitment of all spheres of government.  All management actions identified and detailed in the Management Action Plans need to be executed within the legal or 
policy frameworks that are described by these authorities and their respective Acts. Some may only be enforced by representatives from the relevant government 
agency, but others may be enforced by staff appointed in terms of regulations or by laws developed in terms of Acts to operate on behalf of a specific authority.  

The Draft National Estuary Protocol recognises that most estuaries are contained within the boundaries of a single municipality, as with the Isipingo, and as such the 
municipality must develop and implement EMPs for such estuaries.  Where estuaries fall within the jurisdiction of more than one municipality, are within a current or 
proposed protected area or is a proclaimed port then responsibility should be negotiated; should be undertaken by the conservation authority in consultation with 
the municipality and by the DEA in consultation with the Municipality and the National Ports Authority respectively.  

While the participation of all levels of government in the management of estuaries is important, in the context of the Isipingo EMP, the eThekwini Municipality is 
therefore identified as the Estuary Management Authority (EMA).  The co-ordination of integrated estuary management in eThekwini Municipality is proposed to be 
housed within the Department of Coastal, Stormwater and Catchment Management and lead by either the Head of such department or the Project Executive: Coastal 
Policy.  

The Corporate Policy Unit, Geographic Information and Policy Office, Office of the City Manager, within the Municipality, have a key role in providing guidance and in 
ensuring compliance with regards the local SDF and IDP frameworks. If the estuary management plan is not used to guide the SDF and ultimately incorporated into 
the IDP, then its objectives and vision will never be realised. Although the ICM Act provides the legal context for the development of the estuary management plan, it 
is the responsibility of the Municipality to ensure that it embraces the ideals of the EMP and fulfils its obligation to ensure its successful implementation via its SDF 
and IDP. 
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It is essential that this EMP is also regarded as an implementation plan, and that its implementation addresses the required resources (both human and financial) and 
proposes a phased planning approach that incorporates capacity building at the local level over a five year period.  Ways of empowering Historically Disadvantaged 
Individuals with regards to the local management of the Isipingo Estuary must also be explored and implemented.   

The successful implementation of this estuary management plan is dependent on:    

 The proposed Estuary Advisory Forum:  Responsible for facilitation of co-management and effective governance; 

 Government departments: Responsible for legislative support, including compliance, funding, research and monitoring, as well as education and awareness 

 The eThekwini Municipality (the Estuary Management Authority):  Responsible for legislative support and funding, and responsible for operational 
management, including compliance management, conservation management, monitoring, research, and public education and awareness; 

 The Community (Ratepayers Associations, community groups, NGOs etc.): Feedback to their constituents in terms of estuary management and raising 
issues identified by their constituents; and 

 Surrounding Industry: Feedback to owners and employees in terms of estuary management, raising issues identified as well as potential financial and other 
support. 
 

8.2. Resources and Responsibilities 

An appropriate budget and human resources are of fundamental importance for the implementation of this EMP. Undoubtedly, funding the activities of the Isipingo 
Estuary Management Authority will have its challenges.  All relevant authorities and key stakeholders should investigate ways of co-funding the implementation of 
this management plan both in terms of finances and human resources. Funding is likely to be sourced from government (e.g. DEA or DWA), non-government 
organisations (e.g. WWF, WESSA) and the private sector.  

A budget to initiate and implement the management plan over the next 5 years should be formulated as a matter of priority within the first six months following the 
adoption of this EMP. It is anticipated that the major portion of the budget will be for the implementation of the various Management Action Plans, such as 
monitoring of sustainable development and conservation management functions (e.g. rehabilitation and invasive alien plant management). Provision should be also 
be made for the purchase and maintenance of a boat, as this will certainly improve the ability of the officials to perform their functions.  

9. MONITORING 

The collection and analysis of appropriate and reliable quantitative data is essential for the adaptive and sustainable management of estuaries. Monitoring is a means 
of tracking the condition of the Isipingo Estuary in response to management interventions as well as the progress in achieving strategic objectives and the overall 
vision.  Monitoring should be practical and kept to the minimum set of essential indicators (taking cognisance of limited funding and capacity), which will provide an 
overview of ecosystem health. The proposed indicators for the Isipingo Estuary are grouped into five focal areas for monitoring purposes (Table 6 overleaf), namely 
(in order of priority): 

 Water Quantity;  

 Water Quality; 

 Biological: Diversity and Abundance, Areal coverage; 

 Exploitation of living resources : Macrocrustaceans and Fish; and 

 Social/Cultural. 
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The monitoring of the state of the Isipingo Estuary as well as the implementation of the EMP is the responsibility of the eThekwini Municipality (The Estuary 
Management Authority), Ezemvelo KZN Wildlife as well as National lead agents, the national Departments of Environmental Affairs and Water Affairs. 

Monitoring should be conducted in alignment with the ‘Methods for the Determination of the Ecological Water Reserve for Estuaries’ (DWA, 2010), thereby ensuring 
uniformity in the manner in which field data are collected in estuaries throughout South Africa (Van Niekerk & Taljaard, 2007b) and in preparation for a potential 
reserve determination study for the Isipingo Estuary. The results of each focal area should be reported to the Estuary Advisory Forum after each sampling period and 
an Annual Report card produced. A detailed Provisional Health Assessment and Social Survey should be conducted toward the end of the 5-year review period.  

 
Table 6: Proposed monitoring programme for the Isipingo Estuary comprising five focal areas 

Focal Areas and Indicators 
Monitoring 
Objective 

Frequency Location 
Personnel 
required 

Collection/Analytical Method 

Water Quantity : 

 Water flow into the estuary 

 
To detect changes 
in  volume of water 
reaching the estuary 
to inform 
management 
actions and as an 
early flood warning 
system 

Continuous 
Strategic location to be 
determined 

1 
Installation of a continuous flow gauging station at the 
diversion works & monthly analysis 
 

Water Quality : 

 Essential physical parameters 
(salinity, temperature, dissolved 
oxygen, conductivity, depth, pH 
and turbidity/suspended solids) 

 Inorganic nutrients (phosphates, 
nitrates, ammonium etc) 

 Toxic substances (heavy 
metals, hydrocarbons, 
pesticides, herbicides, etc) 

 Coliform bacteria 

To determine 
changes in water 
quality in response 
to management 
actions; 
 

Monthly 

A minimum of two fixed 
sample sites within each 
zone, where applicable 
 
Ad hoc sampling in the 
event of hazardous spillages 
nearest the source 
 
 

2 

According to laboratory specifications and/or as stipulated 
in the Methods for the Determination of  the Ecological 
Water Reserve for Estuaries  (DWA, 2010) 
 

Exploitation of living resources : 
Macro crustaceans and Fish 

 Permits issued 

 Levels of non-compliance 

To assess the level 
of exploitation of 
living resources to 
inform management 
actions 

Quarterly, once 
the state of the 
estuary and 
health of 
organisms are 
deemed  
acceptable 

Through-out system for fish 
 
Sand banks for sand prawns 
and mangrove swamplands 
for crabs  

2 
Patrol survey of the number of permits issued and non-
compliance 
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Biological : Diversity and 
Abundance, Areal coverage 

 Phytoplankton 

 Macrophytes (mangroves, 
reedswamp, alien invasives) 

 Macrocrustaceans (sand prawns 
and crabs) 

 Fish (Ichthyofauna) 

 Birds (Avifauna) 

To determine 
changes in biota in 
response to 
management 
actions 

Annually 

A minimum of two fixed 
sample sites within each 
zone

6
, where applicable  

 

2 

As stipulated in the Methods for the Determination of  the 
Ecological Water Reserve for Estuaries  (DWA, 2010) 
 
Fixed photo monitoring/ aerial photography of macrophyte 
coverage, including invasive alien species 
 
Fish are to be inspected for ailments and their health rated 
during the biological survey. Specimens from sporadic fish 
kills are to be collected and sent for laboratory testing to 
determine the cause of death. 

Social/Cultural : 

 Perception of the estuary and 
the role it plays; and 

 Use of the estuary. 

 
To assess the visual 
impact of 
management 
actions 
 
To assess the types 
of user groups and 
level of consumptive 
and non-
consumptive use 
 

Twice; at the 
commencement 
of the EMP and 
toward the end 
of the 5 yr 
review period  
 
 

Through-out  system 2 

An written or oral patrol survey of the views of the users; 
 
Documentation of permits issued, non-compliance and 
popularity of various activities 

10. EVALUATION 

The evaluation (and resultant implementation and continual review) of the estuary management plan after 5 years should ultimately be the responsibility of the 
Isipingo Estuary Advisory Forum.  Ideally, technical working groups comprising experts in the following components should evaluate the efficiency of the estuary 
management plan in the context of their area of expertise: 

 Conservation; 

 Social (and cultural issues); 

 Land-use and infrastructure; 

 Water quantity and quality (water supply/demand and waste); and 

 Exploitation of living resources. 
 

The Isipingo Estuary, on its own, does not justify the establishment of separate working groups, and a single Municipal estuary sub-committee comprising experts in 
each of the abovementioned components, is deemed more suitable.  The availability of local expert resources within the government and private sectors should be 
assessed and linkages created with the KZN estuary management processes.  The Isipingo Estuary Advisory Forum should strive to ensure continued communication 
and cooperation between the different fields.  A specific draft Terms of Reference has been developed for this sub-committee which should be assessed and agreed 
to by eThekwini Municipality.  Members should be mandated by their respective institutions.  Due to resource constraints it may be necessary to prioritize the 

                                                                 
6
 As per the proposed Isipingo Estuary Zonation Plan 
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activities to be undertaken by the different experts as part of the management strategy evaluation.  Evaluation of the EMP will involve revisiting the initial Situation 
Assessment to determine the progress or changes that have come about as a result of the EMP, followed by revision or refinement of the objectives and where 
necessary, aspects of the MAPs and/or monitoring protocols. 

11. RESEARCH 

Although there have been numerous scientific studies that have investigated the health of the Isipingo Estuary, particularly in relation to water pollution, there are 
still obvious gaps that will need to be addressed through appropriate research projects. These projects must be purposeful and appropriately structured to contribute 
to baseline information for on-going monitoring purposes. EThekwini Municipality, the Estuary Management Authority, supported by the Estuary Advisory Forum, 
should approach tertiary and research institutions such as Universities and CSIR for assistance.  The following is a proposed list of research projects required to 
facilitate effective monitoring, and ultimately, the effective management of the Isipingo Estuary: 

 Undertake a comprehensive investigation of maintaining permanently open mouth conditions building on the provisional investigation undertaken by the CSIR 
(Huizinga and Theron, 2002); 

 Benchmark conditions for water quality variables need to be established for inflowing river water and in estuary (at inception); 

 Determine the impacts of aquatic recreation activities on the estuary;   

 Undertake a comprehensive biological inventory; 

 Undertake a fishing survey in terms of user groups, species, and effort; and 

 Undertake a social survey regarding the uses and perception of the estuary. 
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