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EXECUTIVE SUMMARY 

Background 
Perceptions, concerns and opinions relating to the lower Bushman’s estuary, the estuary mouth 
and the highly mobile dune systems east and west of the mouth have been in dispute for over 
three decades.  These concerns have resulted in a plethora of proposals, engineering analyses 
and physical management options to deal with what can be described at the outset as 
anthropogenic problems generated by a disregard for the powerful and dynamic nature of 
estuaries and highly mobile coastal dune systems.   

Two inter-related issues of proposed dune and estuarine physical interventions are involved as 
described.  The Kenton Sand Dune and Nature Association (KSDNA) have in response to the 
Ndlambe Municipality’s Sand and Infrastructure Maintenance Management Plan, developed a 
proposal described to MER as disregarding the ancient sand by-pass system through ‘Dry 
Bones Valley’ (DBV).  It includes variable combinations of the following actions: 

v Transport sand from DBV westward towards the Bushman’s Estuary, counter to the 
prevailing aeolian forces, where it would be dispersed by outgoing tides;  

v Erect retaining fences across the western entrance to DBV and vegetate with irrigation. 

v Supplement or replace the artificial westward transport of any sand accumulating between 
the estuary and the vegetated dune by eastward transport by road to Middle Beach. 

The aim of these actions would be to protect municipal infrastructure located in the dynamic 
area referred to above, to protect properties overlooking DBV and seemingly to enhance views 
from these properties towards the estuary mouth and sea.  These actions have i.a., the following 
real and potential issues:  

v Maintenance costs in perpetuity to be borne by the Ndlambe Municipality and the local 
ratepayers; 

v Possible interference with the estuary mouth dynamics as a result of this intervention. 

The second issue relates to perceptions of shallowing of the estuary due to tidal and aeolian 
accumulation of marine sediments.  Proposals in this regard have generated a high level of 
detail of engineering analyses and modelling studies and assessed the potential for different 
levels of dredging.  The main report lists the implications of dredging activities in terms of 
disturbance, noise, plant maintenance, spoil disposal, crew accommodation, general 
aesthetics and biological impacts. 

Terms of Reference 

Estuary Care wished to obtain advice relating to the potential impacts of the above proposals 
on the natural environments in the estuary and adjacent dune and beach areas. Marine and 
Estuarine Research (MER) were contracted by Estuary Care to provide an assessment of the 
broader environment in which the Kenton on Sea residential complex is situated.   
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Approach 

MER adopted an ‘ecosystem approach’ with a focus on the natural environment and the 
pervasive natural drivers and determinants of conditions in the area of interest, an essential 
perspective when conducting any environmental impact assessment.   

Overall Assessment and Recommendations 

The major conclusions reached by MER are that the described “problems”, particularly in 
relation to sand dune issues which are contained in the reports and expressed by many 
stakeholders, are anthropogenic resulting from human encroachment into physically dynamic 
areas.  This appears to have been recognized in some of the more recent reports.  The 
municipality has their own concerns as regards placing of their infrastructure which needs 
serious consideration in relation to the question of maintenance costs in perpetuity.  Private 
property owners have the right to protect their own property within their own boundaries. The 
obligations of the municipality to ratepayers in respect of protection of private properties is a 
legal matter which is beyond the scope of this study.  It is the MER recommendation that, 
pending an Environmental Impact Assessment of physical intervention in DBV, the system be 
left to establish whatever equilibrium is dictated by the natural forces.  This would need to be 
assessed in more detail to approve whatever actions are necessary to reinstate and reverse 
some of the drivers working against these natural forces. 

The specialist reports produced for the Maintenance Management Plan and the Laubscher 
proposals have given very little thought to the long-term implications and requirements, short 
and long term, of sand starvation, movement, estuary dredging for the estuary or the localized 
stabilization of mobile sand dunes to protect the interests of a minority of Kenton residents.  As 
regards suggestions to dredge the estuary, the sole purpose of which was to improve 
recreational boating opportunities it is strongly recommended that this is avoided at all costs.  
These activities would all occur in perpetuity with associated maintenance activities and 
expenses.  MER strongly recommends that no physical interventions be undertaken in the 
estuary and furthermore recommends that the proposals for restoration mentioned in the main 
report be seriously considered and further investigated for authorisation. 

In this situation the area is subject to large and relentless natural forces that do not respond to 
lawyers’ letters or political demands. Having perused an abundance of engineering reports, 
which often went into astonishing detail, MER has the following observations and 
recommendations to offer, bearing in mind that the point was emphasized at the outset of this 
assessment that MER saw the environment with a focus on the estuary as its ultimate client.  
MER has no issue with the basic descriptions in the engineering reports of the processes of 
sediment transport by wave and wind as they affect the coastal dune fields and the Bushman’s 
estuary, bearing in mind the variable nature of these drivers.  MER also accepts that the 
construction of the road bridge on the R72, and more specifically the causeway component of 
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the bridge support, represent a significant and effectively irreversible habitat loss.  It has also 
affected sedimentation patterns above and below this structure in perpetuity.  It is also 
accepted that there have been localized anthropogenic effects on dune positions and sand 
movement, primarily in attempts to prevent sand inundation of built infrastructure. 

At this point though there is a parting of the ways in terms of the assessment and response to 
what are essentially anthropogenically generated ‘problems’.  Engineers will always be able to 
produce solutions based on the nature of the problem articulated to them. Whether they are 
practical, advisable, sustainable, or environmentally acceptable or not, is debateable.   In most 
cases alternatives will be offered.  These will vary in scope and cost.  For example, PRDW (2016) 
provided 13 options, plus “Do Nothing”, ranging in cost from zero in the case of “Do Nothing” 
and from R1 million to R75 million for the other options to deal with the ‘problem’ of estuarine 
sedimentation. None of these would be permanent solutions and all are very likely to have 
unintended consequences which may result in further ‘issues’. 

In terms of the estuarine sedimentation ‘problems’, the sole concern which is expressed in the 
documents provided related to ‘boatability’ while the PRDW (2016) report specifically states 
that a target was to ‘improve navigability’, presumably in the lower 3.5 km of an estuary which 
in total has a 32 km tidal reach.  The lower 3.5 km represents the area which is influenced to 
varying degrees and at various times by changing marine sediments. Unfortunately, this 3.5 km 
stretch incorporates the main boating area as well as the marina.   In all the literature there was 
no mention or indication of any concern for adverse biological effects arising from the 
sedimentation which needed reversal.  A comment in PRDW (2016) suggests however that 
there has been little real change in the sandbanks, apart from the positions of the meanders, 
since 1932.  This points to the short-term changes being viewed by residents through a lens 
which does not allow for the change inherent in these systems and a concern for human 
convenience. 

The concern about mouth closure was not articulated in any sense and there was no mention 
of skiboat access to the sea via the mouth so presumably this is not an issue.  In any case, the 
report largely discards the possibility of mouth closure.  It is also MER’s contention that 
dredging in an estuary to enhance recreational boating will certainly, first of all, require major 
environmental impact assessments and secondly, is highly unlikely to be approved due to the 
harmful environmental impacts of these activities.  

As regards ‘dune management’, bearing in mind the magnitude of the Alexandria dune field 
and the fact that wind, wave and tide driven sand drift will in effect occur in perpetuity, attempts 
to control natural processes of this magnitude defy rational thought.  Nevertheless, the 
following contradictory policy statement appears in one of the engineering reports (Aurecon 
2016) “The management objective is to keep the accreted sand dune from damaging property 
and infrastructure whilst reshaping the dune to allow for beach access and stabilising the sand 
to prevent the sand from blowing over existing infra-structure whilst retaining the “natural 
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system”.  In the same report it is stated that “The long-term goal is to reinstate indigenous 
coastal vegetation in the dune area” which defines the very curious starting point in the 
consideration of dune management in the CES (2020, 2021) and other reports that re-
vegetation is mooted.  This strictly means that vegetation has been lost at some stage due to 
some alleged anthropogenic impact which resulted in bare sand areas and which condition 
must now be reversed by another anthropogenic action.  There is no evidence of such a 
situation in this area of the Eastern Cape coast.  This assumption would however allow the 
implementation of a dune vegetation/stabilization programme.  This ignores the reality that 
there is a sand transport system in this region of Algoa Bay and further east which effectively 
demands material to transport which will then be deposited somewhere else.  If a source is 
blocked or a deposit fixed a new source will be developed and a new deposit created.   

Recommendations 

The MER assessment leads to the strong recommendation that it is time to look at solutions 
that work with the natural processes characterizing this particular section of the South African 
coastline.  The assumption that it is the sole responsibility of the municipality to protect 
misplaced private property is not correct.  The municipality should, however, be acutely aware 
of the problems inherent in developing fixed infrastructure in dynamic areas where the 
following statement (Avis 2020) in a CES memorandum is pertinent - There will be sand 
movement in perpetuity – and plan accordingly.  The proposals on the table that have been 
authorised do not take into account protection of the estuary mouth or look to rehabilitation of 
the estuary which is going to be part of the classification process and has already been 
described in previous reports.  For instance, Turpie and Clark (2007) stated that the estuary 
needs to be rehabilitated immediately.  The priority for rehabilitation is to address water 
quantity, fix inappropriate bank stabilisations and clear alien species.  At least two of these are 
pertinent to the sand dunes, their movement, and their interaction with the estuary. 

It is therefore recommended that:  

The proposals currently on the table to create a dune on the western end of Dry Bones Valley 
and create an obstruction to sand movement eastwards along this route are not supported by 
this specialist report.  This will not only threaten the estuary mouth but results in yet further 
interference in this dynamic zone.  The movement of sand from the western side of this 
obstruction on an annual basis will increase the ecological footprint of these interventions and 
would need to be evaluated on its own merits through the EIA process.  The long-term 
management of sand is a philosophy that is outdated and strives to achieve something which 
is not sustainable, affordable and is impractical in the face of the larger forces at play in this 
coastal zone and in the face of the implications of climate change and sea level rise. 
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The dredging proposals mooted to follow this intervention are to be avoided at all costs given 
the severe environmental impacts of this activity and the substantial costs which would need to 
be borne by the municipality and ratepayers to maintain this action. 

MER strongly contends that the reinstatement of the sand bypass scheme through the Dry 
Bones Valley is long overdue.  To do so must include:  

v The removal of the existing stabilisation sandbags on the western bank of the estuary 

v Removal of the dune stabilisation which has occurred seawards on this western bank 

v Potentially this would require the dispersal of some of the sand on the existing high dune 
which has developed manually through Dry Bones Valley to reduce the obstruction effects 
of this dune.  However the detailed requirements of this sand-bypass reinstatement need 
to be carefully fleshed out. 

v Irrigation of vegetation on the dunes should not be considered.  Not only because this is 
an irresponsible use of water in an area that is water stressed but because if this is required 
then revegetation is being carried out in the wrong place.  Natural processes will dictate 
the composition or colonisation of the dunes. 

In addition to the recommendations above that specifically address the proposals pertaining 
to the sand dunes it is also recommended that: 

v A full re-evaluation of estuary impacting activities and their consequences is carried out.  
This includes investigating the potential impacts documented by previous authors such as  

v private jetties, slipways, marinas and floating restaurants;  

v The desalination plant including paying close attention to the impacts of water abstraction 
from the estuary’s water budget (linkages between ground and surface water at the coast) 
as well as the impacts on nutrients of the brine discharge in the lower estuary. 

v Re-evaluation of the estuarine functional zone and activities currently occurring within this 
area.  Along with this should be the setting of a buffer zone to this boundary for longer-
term care of the estuary.  This is particularly important to guide any future development 
proposals or changes. 

It is extremely urgent that the recommendations here be fully investigated and put through a 
formal Environmental Assessment Process to investigate the implications and consequences 
of different options.  
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GLOSSARY 

Abiotic Non-living characteristics of a habitat or ecosystem that affect organisms' life 
processes. 

Aerobic Using oxygen. 
Algae Chlorophyll containing non-vascular organisms, plant or plant-like. 

Alien A species that occurs outside of its natural range and dispersal potential. 
Biotic Referring to living things 
Benthic Describing the substrate or bottom of a water body. 

Benthos Bottom-dwelling plants and animals from bacteria to the highly visible 
macrobenthos such as mussels, crabs and worms. 

Biodiversity The variety of plant and animal life in a particular habitat. 
Catchment area The area from which rainfall flows/drains into the estuary. 

Community An association of interacting populations of one or more species of animals 
or plants 

Diversity The number of species in a particular community 

Estuary 
A semi-enclosed body of water at the coast where land derived freshwater 
drainage at times meets the sea and within which seawater is measurably 
diluted by fresh water derived from land drainage. 

Eutrophication Process by which additions of nutrients (phosphates and/or nitrates) causes 
imbalances in algal and/or emergent plant growth.  

Fish kill 
A fish kill is the sudden and unexpected death of a number of fish or other 
aquatic animals such as crabs or prawns over a short period of time 

Floodplain Broad and relatively flat area on either side of a stream, river or estuary 
inundated by water during floods. 

Head (of estuary) The upstream part of the system where freshwater enters. 

Indigenous Species within the limits of their native range (Synonyms: native). 

Invasive alien species 
Species whose natural range occurs outside the area being considered which 
were transported to their current location by artificial means allowing them to 
reproduce, spread and typically cause negative ecological impact. 

Impact 
A change to the existing environment, either adverse or beneficial, that is 
directly or indirectly due to the development of the project and its associated 
activities. 

Invertebrate An animal that does not have a backbone (e.g. a prawn, crab, or worm). 

Legislation Laws, legal requirements, or the process of making or enacting laws. 

Macrophytes Aquatic plants large enough to be seen by the naked eye. 

Microalgae 
Microscopic algae, typically found in freshwater and marine systems, living in 
both the water column and sediment. They are unicellular species which exist 
individually, or in chains or groups. 

Migration 
Movement of living organisms from one ecosystem or biome to another, 
commonly with changing seasons 

Nursery 

A term widely used in the scientific and popular literature to refer to one of 
the most important functional roles of estuaries – particularly in relation to 
their role on the coast – important ‘nursery grounds’.  Many invertebrate and 
fish species are dependent on estuaries for part of their life cycles and hence 
‘nursery’ in these habitats.  Estuaries are often referred to erroneously as 
‘breeding grounds’ 
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pH Unit of measurement used to indicate how acidic or alkaline a water-based 
solution is. 

Phytoplankton Microscopic organisms that live in aquatic systems that are able to 
photosynthesize to feed themselves. 

Pesticides 
Used to refer to all substances used for control or destruction of other 
organisms including insecticides, herbicides, rodenticides, bactericides, 
fungicides, larvicides and any other biocide. 

Residence time 
The period of time during which a body of water remains within a specific 
region of the system. 

Zooplankton Refers to small usually floating animal plankton which derives nutrition from 
other sources of organic carbon, mainly by eating plant or animal matter. 

 
 

LIST OF ABBREVIATIONS 
DEDEA Eastern Cape Department of Economic Development, Environmental Affairs 

and Tourism 
EC Ecological Category 
EFZ Estuarine Functional Zone 
EMP Estuarine Management Plan 
EWR Ecological Water Requirement 
DFFE Department of Forestry, Fisheries, and the Environment 
DWA Department of Water Affairs (Changed after 2008) 
DWAF Department of Water Affairs and Forestry 
DWS Department of Water Affairs and Sanitation (Changed after May 2014) 
IAAP Invasive Alien Aquatic Plants 
ICMA National Environmental Management: Integrated Coastal Management Act 

(Act No. 24 of 2008), as amended by National Environmental Management: 
Integrated Coastal Management Amendment Act (Act No. 36 of 2014) 

IDP Integrated Development Plan 
KZN KwaZulu-Natal 
MAR Mean Annual Runoff 
MER Marine and Estuarine Research 
MLRA Marine Living Resources Act (Act No. 18 of 1998, amended 2000) 
MPA Marine Protected Area 
MSL Mean Sea Level 
NBA National Biodiversity Assessment 
NCMP National Coastal Management Programme 
NEMA National Environmental Management Act (Act No. 107 of 1998) 
NWRS National Water Resource Strategy 
nMAR Natural Mean Annual Runoff 
OCP Organochlorine Pesticides 
PES Present Ecological State 
REC Recommended Ecological Category 
POPs  Persistent Organic Pollutants 
SAR Situation Assessment Report 
WWTW Wastewater Treatment Works 
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1. INTRODUCTION 
 

1.1 Background 

The perceptions surrounding the Bushman’s estuary mouth have been in dispute for 
over three decades (Paterson1 pers. comm).  A number of references can be found 
across this timeframe of differing opinions about the estuary condition and particularly 
the various impacting activities and their effects on the estuary mouth dynamics.  This 
has culminated in the proposals currently on the table which have made suggestions 
regarding the sand movement and estuary mouth as follows. 

The Kenton Sand Dune and Nature Association (KSDNA) have in response to the 
Ndlambe Municipality’s Sand and Infrastructure Maintenance Management Plan, 
developed and wish to sponsor and implement what is considered a ‘highly 
controversial’ project which has been described as disregarding the natural and 
dynamic systems at play around the Bushman’s estuary mouth and the adjacent dunes 
and beaches.  

In particular this proposal has been described to MER as disregarding the ancient sand 
by-pass system through ‘Dry Bones Valley’ and includes the following specific actions: 

v Move the sand dune from dry bones valley westward towards the Bushman’s Estuary, 
counter to the prevailing forces. 

v Erect obstructive fencing across the new artificial dune and vegetate. 

v Irrigate this artificially introduced system in a situation which is already showing significant 
signs of water stress 

v Use dump trucks to transport the accumulating sand, estimated to be up to 5,000 m3 per 
annum, from the estuary mouth area west of the artificial dune and deposit this on Middle 
Beach. 

 
1 Dr Angus Paterson Managing Director SAIABHS 
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These actions are considered to have amongst other implications the following issues 
associated:  

v Ongoing maintenance costs to be borne by the Ndlambe Municipality and the Ratepayers 
indefinitely 

v Risk further interference with the estuary mouth dynamics as a result of this intervention. 

In the face of this proposal Estuary Care required ecological advice relating specifically 
to the estuary and adjacent beach areas to ensure protection of the ecological health 
and sustainability of any proposal which interfere with these systems. 

1.2 Terms of Reference 

In this regard Marine and Estuarine Research (MER) has been contracted by Estuary 
Care to provide an assessment of the broader environment in which the Kenton on 
Sea residential complex is situated.  This incorporates the highly significant local 
feature of the Bushman’s Estuary and the dune fields that are such a prominent feature 
of this section of the Eastern Cape coastline.  

1.3 Assumptions and Limitations 

Disregarding the legal nuances and subtleties, the implications of which would 
ultimately have to be dealt with, but do not fall within the MER mandate, the prime 
issues in the case of Kenton on Sea, the Bushman’s estuary and surrounds devolve 
from perceptions of the shallowing of the estuary, the significance of sand transport 
by wind,  wave and tide for coastal, including estuarine infrastructure and the potential, 
if any, for management of these processes and the results of any such interventions. 

The MER approach and philosophy colours our approach to ‘management’ actions, 
which could often be more accurately described as attempted manipulation of 
environments or natural systems and are invariably aimed at generating human 
benefits with rare consideration of the broader effects of such activities and the longer-
term consequences.  The specialist team considers it highly arguable and defensible 
that management should focus on the assessment and control of impacting human 
activities.  This would require the recognition of an objective evaluation which could 
be described as an ‘if this, then that’ evaluation.  Simply it requires a clear 
understanding that if a certain action is implemented (this), then these are the potential 
consequences (that)” with strong emphasis on the precautionary principle and a risk-
averse approach. 
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1.4 Approach 

The MER team adopted an ‘ecosystem approach’ for this assessment, an essential 
perspective when conducting an estuarine impact assessment.  This approach looks 
at an estuary as a whole functioning unit with strong linkages to the adjacent coastal 
and marine environments.  It should be noted that these assessments and 
recommendations are designed to facilitate decision-making for the much-needed 
future planning of development and infrastructure taking into account the significant 
ecological infrastructure of this particular area which includes the estuaries, dune 
fields and beaches.  Key elements for assessment were: 

v Identification of key estuarine processes which may be affected by the development; and 

v Ecological sensitivity 

v Topography and nature of the existing habitat 

v Proximity of the activity 

All available literature, including historical, current, and available consulting reports, 
was used to provide a background review of the estuaries on the property.  Aerial and 
satellite imagery and site visits were used to confirm the on-the-ground situation.  The 
assessment was compiled considering the usual necessary requirements in terms of 
the legislative frameworks governing estuaries as well as the proposed guidelines for 
biodiversity assessments of estuaries in KZN in the absence of a similar document for 
the Eastern Cape (EKZNW, 2013). 

2. RELEVANT BACKGROUND 

This section provides important context against which the assessment of the current 
proposals is carried out (cf. Section 3) and deals with estuary importance and 
functional significance.  

2.1 Definition and classification of estuaries in South Africa 

In its simplest term, an estuary is the portion of a river that meets the sea.  Estuaries 
form an interface between the terrestrial and marine environment and are thus subject 
to influences from inland catchments as well as the sea.  The mixing of fresh and saline 
water generates a dynamic and highly productive environment, characteristic of 
estuarine systems.  For the purposes of this study, an estuary in the South African 
context is defined as (CSIR 1992): 
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“An estuary is considered to be that portion of a river system which has 
from time to time contact with the sea.  Hence during floods an estuary can 
become a river mouth with no seawater entering the formerly estuarine 
area. Conversely, when there is little or no fluvial input an estuary may 
become isolated from the sea by a sandbar and may become fresh or 
hypersaline or even completely dry”. 

In South Africa, estuaries are classified depending on size, predominant salinity 
regimes and the frequency of connection to the sea.  Nine types of estuaries occur in 
South Africa, viz Large and Small Temporarily Closed Estuaries, Predominantly Open 
Estuaries, Large and Small Fluvially Dominated, Arid Predominantly Closed, Estuarine 
Lakes, and Estuarine Bays (Forbes and Demetriades 2008).  For the classification study 
carried out in 2018, all South African Estuaries were assessed and reclassified using 
the new system where possible. 

2.2 The Estuarine Functional Zone (EFZ) 

The boundaries of an estuary were historically perceived as the visible water channel.  
Based on more recent research the boundaries. particularly in the case of 
intermittently open systems are defined by the estuarine functional zone (EFZ).  The 
EFZ encompasses the area from the mouth of an estuary to where the 5 m AMSL 
contour crosses the associated river and extends laterally to the 5 m topographical 
contour.  The EFZ incorporates the natural features of an estuary including the water 
body, flood plain, estuarine habitats, vegetation, and dynamic fluvial processes.  It is 
therefore important that all anthropogenic activities avoid being undertaken within the 
EFZ to maintain and preserve the ecological functioning of estuaries. 

It is important to note here that the 5 m topographical contour is not appropriate for 
all estuary types as an indication of highest water levels.  Rivers with very large 
catchments which are prone to large floods are known to have water level records over 
5 m in these systems and therefore these larger systems thus cannot be constrained 
within the 5 m topographical contour.  Using the 5 m topographical contour as a set-
in stone guideline for informing development plans should therefore be considered 
with caution when used alone if the flood lines are higher than the EFZ boundary.     

2.3 The Importance of Estuaries 

Estuaries are highly dynamic and productive systems due to the mixing of riverine and 
marine water, resulting in the provision of various ecosystem goods and services 
(Forbes and Demetriades 2008).  This mixing with its associated physical and chemical 
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components results in a food-rich habitat characterised by energy subsidies 
generating high carrying capacities and animal biomass.  Coastal ecosystems are 
“among the most productive, yet threatened, ecosystems in the world; included in this 
category are estuarine ecosystems, areas where fresh water and saltwater mix” (The 
Millennium Ecosystem Assessment 2005).  Of all coastal subtypes, estuaries and 
marshes support the widest range of services. 

Four categories of estuarine goods and services are defined (The Millennium 
Ecosystem Assessment 2005): 

v Regulating – e.g. protection of shorelines, water quality maintenance. 

v Provisioning – e.g. food, medicines, construction materials. 

v Cultural – e.g. tourism, spiritual beliefs. 

v Supporting – e.g. maintenance of basic life support systems. 

Many of the estuaries in the Eastern Cape are considered to be small but unique and 
are influenced by the dominant physical processes driving each estuary.  The 
cumulative importance of the smaller systems, and micro-estuaries cannot be 
undermined.  Small estuaries are vital in supplying services to the marine environment, 
particularly to estuarine dependent species.  Importantly, they act as stepping-stones 
and backups to adjacent estuaries, e.g. recruitment of species when conditions in an 
estuary become unfavourable.  The stepping-stones between these smaller systems 
act as a link or connection ensuring the survival of estuarine dependent species.  Thus, 
disregarding protection of the functioning of any one estuary in this network is 
unacceptable.   

Estuaries are highly productive ecosystems that play an important role in the conduit 
of organisms, sediments, and macronutrients, such as nitrogen and phosphorous, to 
the coastal environment.  It is thus vital that activities undertaken within or in proximity 
to estuaries be strictly managed to prevent degradation of these important habitats. 

2.4 The South African Coastal Zone 

A generalized illustration of coastal sediment dynamics is given in Figure 2-1 while a 
more focused version of processes in and immediately around the estuary mouth is 
given in Figure 2-2.  Both are used in the PRDW (2016) report. 

The processes at play along the Eastern Cape coast result in large-scale movement of 
sand along the shoreline.  The beaches are dynamic systems, constantly altered by 
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wind and waves.  As wind is most often not perfectly perpendicular to the shoreline, 
wind-generated waves usually run up the beach at an oblique angle, with a portion of 
the energy parallel to the shoreline (Berman 2011).  At the maximum wave run-up, 
gravity takes over and pulls the water downslope in a parabolic pattern. 

Longshore transport of sediment along the coast becomes an issue when an existing 
(or proposed) structure interferes with the natural movement of sediment. This 
component of longshore transport is located within the swash zone with sediments 
transported directly by oscillatory wave action (Figure 2-1).  The other component 
entails transport by currents generated from this wave action. In this way, sediments 
are transported parallel to the shoreline, so erosion at one spot provides material for 
beaches and dunes downdrift of that position.  Longshore currents mobilize 
sediments in what is known as longshore sediment transport (longshore drift).  The 
magnitude and direction of longshore sediment transport along the Eastern Cape 
coast is highly variable.  This process can however, be easily disrupted by artificial 
structures which interfere with the natural movement of sediment and act as 
dams/blockages to sediment transport.   

This process is also the key determinant along with freshwater volumes and velocities 
that determine the state of the estuary mouth.  Fluvial processes do not in general 
close estuaries but rather deposit sediments within the estuary when closures occur.  
These sediments are then often mobilised during a breach or with increased tidal 
flushing and transported out of the estuary to the coast. 

 

 

 

 

 

 

 

 

Dunes to the west of the Bushman’s Estuary mouth. 
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Figure 2-1 Sediment dynamic processes (source: Longshore Sediment Transport, Cape Cod, 
Massachusetts Greg Berman. 2011) 

 

 

 

 

 

 

 

 

 

 

Figure 2-2 Bushman’s Estuary and Dry Bones Valley Sediment Dynamics (source: PRDW 
2020) 
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2.5 Estuaries are dynamic environments 

Estuary scientists and managers have long appreciated that conditions and processes 
in estuaries are critically determined by catchment events in terms of runoff volume, 
flow periodicity and water quality in concert with marine drivers of salinity, sediment 
input and tidal rise and fall.  Of the two categories, catchment processes are arguably 
more susceptible to anthropogenic impacts. 

Estuaries are characterized by interactions between catchment forces and marine 
influences which become more significant and less susceptible to human influences 
and control with increasing proximity to the sea.  The South African coastline is 
typically open with high wave energy and a very small number of sheltered marine 
environments.  Sediment mobilization and longshore transport is thus a characteristic 
feature of Algoa Bay and adjacent coastlines, coupled with aeolian transport on land.  
The combination consequently results in a highly dynamic coastal environment 
particularly in areas away from the relatively stabilizing effect of extensive rock shores.  

The mouth regions of estuaries are where the maximum physical interactions between 
marine and fluvial influences occur.  Fluvial influences are more variable than marine 
and one of the potential effects of a dominance of marine effects is mouth closure.  At 
this point there is a more than adequate appreciation and understanding of what 
qualify as degrading anthropogenic impacts on estuarine health and functioning – a 
statement which could be justifiably extended to other environments as well.  

2.6 The Estuary Health Index 

Health is used to describe an estuary’s condition.  A measure or index of estuarine 
health should reflect the degree to which the present characteristics and functioning 
of an estuary deviate from the reference condition (Costanza et al. 1992). The earliest 
estuarine condition/health comparative ratings, which arguably qualify as health status 
assessments, were produced on a national scale by Harrison, Cooper & Ramm (2000) 
on the basis of the fish community structure, the water quality and the aesthetics, each 
on a scale of poor, moderate or good.   

More recently there has been the development of an Estuarine Health Index (EHI) 
which integrates an indication of the level of functionality of an estuary.  This level is 
determined by the status or degree of change of abiotic factors such as the hydrology, 
hydrodynamics, and habitats, and equally the condition of the fauna and flora.  As 
many components as possible should be scored.  These would ideally range from the 
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smallest microalgae to the largest fish, reptile, bird, and mammalian species all of 
which may reflect, but will also influence the functionality of the estuary. In the latest 
National Biodiversity Assessment (van Niekerk et al. 2018) the estuarine health rating 
system has been modified slightly from the original (Table 2-1) and the health quality 
of an estuary is described by its ‘Ecological Category’ or State on a scale of A to F with 
a description of the features of the different states. Estuary health itself is also an 
important factor in conservation planning.  This allows a suite of estuaries to be 
selected to satisfy the conservation targets at local, provincial, and national scales.  The 
selection of estuaries is based on a number of factors and estuaries in a better state 
were favoured more than unhealthy estuaries in the selection process, with 
deteriorating health represented as an exponentially increasing economic cost.  This 
was done as a proxy for estimation of the water and other restoration costs that would 
be required in the conservation of a system. 

Ultimately the Department of Water Affairs (DWA) now Department of Water and 
Sanitation (DWS) will be responsible for the process of classification of all significant 
water resources in the country, including estuaries, and these decisions will be re-
evaluated at intervals (Turpie et al. 2012).  This is the important project currently taking 
place which will over the next two years classify the water resources of the Keiskamma 
and Fish to Tsitsikamma Catchments.2  Associated with this gazetted classification will 
be specific Resource Quality Objectives (RQOs) which will describe, among other 
things, the quantity, pattern and timing of flow, water quality, the character and 
condition of habitat, and the characteristics and condition of the aquatic biota” (DWS 
2015a).  These are numerical as well as descriptive and provide requirements for the 
range of biological, chemical, and physical attributes that will help to achieve the 
classified health status of the Bushman’s Estuary.   

 

 

 

 

 

 
2 WP11354 Project Title - Determination of Water Resource Classes, Reserve and the Resource Quality Objectives in 
the Keiskamma and Fish to Tsitsikamma Catchments 
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Table 2-1  Relationships between condition score, health description, state 
and functionality. 
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3. THE BUSHMAN’S ESTUARY 

The Bushman’s Estuary is situated in the Eastern Cape Province and opens into the 
Indian Ocean at 33°42‟S; 26°40‟E, between the villages of Bushman’s River mouth and 
Kenton-on-Sea.  The Estuary is one of the few permanently open estuaries in the 
Eastern Cape that is characterized by large intertidal salt marshes.  Freshwater inflow 
to the estuary has decreased as a result of abstraction by more than 30 weirs and farm 
dams in the catchment (Jafta 2010).   The estuary is dominated by flood tides, causing 
an accumulation of marine sand in the lower reaches (Reddering 1988). 

The mouth of the Bushman’s Estuary is constricted by a rocky outcrop on the east bank 
and a sand spit on the west bank (Robertson, 1984). The constricted, but permanently 
open, tidal inlet is 50 – 60 m wide and 2 – 3 m deep (Harrison et al. 1996).  As a result, 
the estuary is dominated by flood tides, causing an accumulation of sand on flood-tide 
deltas in the lower estuary (Reddering, 1988).  During the 1940s, wind-transported 
sand caused the inlet channel to migrate eastwards, creating a navigable channel for 
small boats on the Kenton side of the estuary.  Sand stabilisation, which resulted in 
reduced sand input (from the construction of the R72 bridge and town development), 
resulted in the migration of the inlet back to a westward position.  This resulted in the 
channels at the Kenton-on-Sea riverfronts filling with sediment (Reddering and 
Esterhuysen, 1981).  The Bushman’s Estuary is dominated by sandy sediment and as a 
result has wide intertidal and supratidal flats and comparatively shallow channels 
(Reddering and Rust, 1990).  The Bushman’s River drains through mud-depleted 
source rocks (Reddering, 1988). Sediment moves as bedload into the estuary in 
response to asymmetric flood and ebb tidal currents (Baird et al.. 1981). The presence 
of marine sand in the lower reaches of the Bushman’s Estuary is due to marine sand 
moving up and down the channel as bedload during flood and ebb tides.  An average 
of 20 m3 of sand is transported into the estuary over a single spring tidal cycle (Baird 
et al. 1981).   

Various other human impacts have been recognised and documented by Jafta (2010).  
This author states that the estuary in the lower reaches was found to have 
approximately 22 private jetties, a slipway, a small boat marina, a floating restaurant 
on the channel taking up a portion of the salt marsh area and several houses built on 
the supratidal salt marsh above the R72 bridge.  Extremely concerning is the statement 
that below the bridge alongside the banks all the way to the mouth, there are houses 
built below the 5 m amsl contour line (the boundary of the estuary functional zone).  
The implications of this statement are that not only is there no buffer zone but built 



Kenton Dune Project Proposal – Implications for the Bushman’s Estuary  
Estuary Specialist Assessment 

 

Page |  12 

infrastructure is placed within the estuary boundary.  This even extends into the middle 
reaches of the estuary where 46 privately owned jetties were counted and a lodge 
below the 5 m contour line was also noted.  Next to the restaurant is a parking area 
encroaching on the intertidal zone that has also disturbed the salt marsh.  About 20% 
of the intertidal and supratidal area of the estuary has been lost to these developments 
including a portion of housing development on either side of the estuary in the lower 
reaches, in the first 2 km of the estuary.  Comparison with previous studies (Forbes 
1998) indicated that there has been a rapid increase in development and recreational 
use of the Bushman’s Estuary through to 2010. 

The presence of the desalination plant adjacent to the estuary has not only resulted in 
the disturbance of the sand dunes and natural dynamics on the west bank of the 
estuary but the discharge of the brine has been mooted to change the nutrient status 
of the lower estuary.  According to Du Plessis et al. (2006) salt is not the only 
constituent that is concentrated in brine. Several components present in the brine at 
high concentrations are sodium, calcium, magnesium, copper, nitrates, phosphorus, 
total dissolved solids (TDS), and fluoride (Du Plessis et al., 2006).  In addition, it 
appears that nutrients from sewage spills occur at regular intervals which would add 
to the nutrient loading within the estuary.  The importance of this is the resultant 
increase in the plant growth within the estuary.  

According to Turpie and Clark (2007) the estuary needs to be rehabilitated 
immediately.  The priority of the rehabilitation is to address water quantity deficits, 
inappropriate bank stabilisation and clear alien species. 

3.1 Present Ecological Status of the Bushman’s Estuary 

3.1.1 Bushman’s Estuary ecological health and Present Ecological State 

Early health ratings assessed the Bushman’s estuary using the Estuarine Health 
Index to determine the Present Ecological Status.  A more recent assessment was 
carried out as part of the 2018 National Biodiversity Assessment (NBA) (Van 
Niekerk, Turpie et al. 2012, van Niekerk, Taljaard, Adams et al. 2019).  Several 
abiotic and biotic criteria were assessed for the Bushman’s Estuary (Table 3-1) by 
a team of specialist estuary scientists.  For each category, the conditions were 
estimated as a percentage (0 – 100%) of the reference or pristine health.  Scores 
were then weighted and aggregated so that the final score reflects the present, 
i.e., most recent holistic health assessment of the estuary as a percentage of the 
pristine state and the ecological category (A-F) is applied. 
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Table 3-1 Ecological categories associated with individual components 
of the estuary health index for the Bushmans estuary on a 
desktop basis (NBA 2018). 

 
Bushman’s Estuary Estuarine Health Index 

ABIOTIC BIOTIC 
Hydrology B Microalgae D 
Hydrodynamics A Macrophytes C 
Water Quality C Invertebrates C 
Physical habitat B Fish B 

A Birds B 
Estuary Health Score 

B/C 

Based on the categories (Table 2-1) and the ratings of the individual components 
(Table 3-1) the Present Ecological State (PES) at a desktop level of assessment as 
of 2018 is a “B/C“, i.e. an estuary in a Near Natural state.  The estuary is rated as 
Important (van Niekerk, Turpie et al. 2019).  This importance score considers the 
estuary size, rarity of its type within its biogeographic zone, habitat, and 
functional importance.  It is also rated as an important fish nursery area and is 
adjacent to an Ecosystem Biodiversity Area which elevated its importance.  The 
Bushman’s is one of the estuaries along the coast that is noted for its large areas 
of Zostera capensis beds although it is also flagged as a system with a declining 
habitat health as a result of boat disturbance and bait digging activities (van 
Niekerk et al. 2019).  The translocation of alien fish species such as Oreochromis 
mossambicus is considered problematic particularly concerning for sensitive 
endemic fish species such as the estuarine pipefish Syngnathus watermeyeri 
which only occurs in four other estuary systems.  This fish is also threatened by 
the reduction in freshwater inputs to the estuary through the loss of its food 
source.  The estuary holds important ‘bait’ invertebrate species sandprawn 
(Krausillichirus kraussii), mudprawn (Upogebia africana) and the caridean shrimp 
(Macrobrachium petersii) are southern African endemics, while the freshwater 
sand-shrimp (Palaemon capensis) is a South African endemic.   

3.1.2 Recommended Ecological Condition 

This has resulted in the Recommended Ecological Condition (REC) for the 
Bushman’s Estuary being suggested as a “B”.  Recommendations for a particular 
management category or target are based on a suite of assessment categories 
which also allow for an option for a “Recommended Ecological Category” (REC), 
which might or might not differ from the status quo.  A decision in this latter 
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regard is based on ecological, social, and economic criteria in a participative 
process called the National Water Resource Classification System’s Classification 
Process (Dollar et al. 2010; gazetted in 2010).  This is currently underway for the 
water management area into which the Bushman’s is located3.   

3.1.3 Determination of Water Resource Classes, Reserve and the Resource 
Quality Objectives in the Keiskamma and Fish to Tsitsikamma 
Catchments4 

The Department of Water and Sanitation, through the Chief Directorate: Water 
Ecosystems Management (CD: WEM) has commissioned this study to determine 
the 1) water resource classes, 2) the Reserve and 3) the associated Resource 
Quality Objectives (RQOs) for all significant water resources in the Keiskamma 
and Fish to Tsitsikamma catchments in terms of Section 13 and Section 16 of the 
National Water Act, 1998 (Act 36 of 1998).  The duration of the study is 36 
months, starting from October 2021.  The aim of determining these three 
protection measures is to facilitate an appropriate balance between the use of 
water resources and their protection.  The water resource components included 
in this study are rivers, dams, wetlands, groundwater, and estuaries.  

Nicolette Forbes one of the authors of this report is the lead on the estuary 
component of this study.  The Bushman’s Estuary falls within this water 
management area but the study area incorporates a vast number of estuaries 
with 136 of these between the Mtentwana, immediately south of the Mtamvuna 
which forms the southern boundary of KwaZulu-Natal, and the Lottering, east of 
Plettenberg Bay.  The latest National Biodiversity Assessment (2018) indicated 
that the stretch of coast between East London and the uMtentwana incorporates 
the greatest number of highly ranked estuaries in the country. Those ranked 
having an ecological category of C (moderately modified) make up 17% while 
the remaining 83% are ranked in either an A or B category (largely natural).  
There are a variety of estuarine types in the study area with a dominance of Small 
to Large Temporarily Closed Estuaries with a few Predominantly Open estuaries 
and also a few rare estuary types such as those in the Waterfall Outlet Category. 

 
3 WP11354 Project Title - Determination of Water Resource Classes, Reserve and the Resource Quality Objectives in 
the Keiskamma and Fish to Tsitsikamma Catchments 
4 Background Information Document Determination of Water Resourc e Classes, Reserve and the Resource Quality 
Objectives in the Keiskamma and Fish to Tsitsikamma Catchments March 2022 



Kenton Dune Project Proposal – Implications for the Bushman’s Estuary  
Estuary Specialist Assessment 

 

Page |  15 

4. ASSESSMENT OF THE DUNE PROJECT PROPOSAL ON THE 
BUSHMAN’S ESTUARY 

This section provides an evaluation of all the proposals as they pertain to the estuary 
which are embodied in the literature provided to MER by Estuary Care. 

4.1 Causeway Construction 

It is common cause that bridge and causeway construction across the estuary was 
carried out in an environmentally unaware and damaging fashion.  The position of the 
bridge and causeway complex reflects the recent approach which was to choose a 
suitable route to construct a road and then build a bridge accordingly.  This contrasts 
with the historical approach of locating a suitable point for a bridge and then building 
a road accordingly.  It has been well documented in KZN that the latter approach 
resulted in the survival of bridges during major floods while the later frequently 
resulted in bridge collapses.  

Cost aspects also play a role in bridge construction in that it is cheaper to place a 
causeway across as much of the channel as is deemed adequate to still allow either 
high river flow or tidal exchange.  In the case of the Bushman’s the western channel 
was temporarily blocked during construction of the causeway.  This blockage was 
subsequently removed but it required further pressure from estuary users before 
rubble discarded in the west and east channels was removed.   The construction and 
placing of the causeway obviously resulted in a substantial and effectively irreversible 
loss of habitat.  In addition, the flow restriction and modification affected sediment 
dispersal, resulting in sediment deposition above and below the causeway which in 
turn allowed colonization and stabilization by estuarine plants.  This change would be 
considered negative in terms of the estuary health score. 

The adverse effects of causeway construction across many estuaries between Port 
Elizabeth and East London were noted by such estuarine luminaries of the time as Dr 
Alan Heydorn of the Oceanographic Research Institute, Durban and Dr Burke Hill of 
Rhodes University.  Unfortunately, due to a combination of inadequate environmental 
legislation and a lack of environmental awareness their concerns were ignored. 

The causeway has now survived for at least 40 years and is considered to be secure.  
However, the lack of a major flood over this time may be the reason for this.  The 
implications of any possible flood induced collapse would be the disastrous dispersal 
of the construction material in the lower estuary.  In the absence of any possible 
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removal of the entire structure frequent inspections of its stability should be 
mandatory.   

4.2 Dredging and Laubscher Proposals.  

These are dealt with and modelled in minute detail by PRDW (2016).  This was 
complemented by a presentation by Luger (2016) to residents which listed several 
problems.  There was concern about alleged progressive sedimentation resulting in 
difficulties for boating as regards navigation, access from river front properties, 
followed lower in the list by possible mouth closure and belatedly water quality and 
marine life.   

Dredging is technically possible, i.e. suitably sized dredgers could be transported to 
the Bushman’s estuary and presumably agreements could be reached regarding 
where dredging would actually occur, i.e. which bank would have the greater need or 
right to an accessible deep channel.  What was apparently not brought out was the 
plethora of activities and requirements that come with dredger use starting with a 
suitable mooring site where repairs and maintenance can be carried out as well as fuel 
storage and transfer facilities.  Then the options for dredge spoil disposal would have 
to considered as part of an EIA.  According to the presentation, dredge spoil would 
be pumped via a suitable pipeline to a suitable disposal site with booster pumps en 
route.  Apart from the potential impact at the disposal site, and the question how to 
deal with the spoil, there is an additional critical aspect because at some point the 
pipeline would have to cross the estuary when it would immediately become a boating 
hazard. 

There is also the statement in the presentation that dredged ‘organic matter and eel 
grass’ would be destined for ‘disposal at a land fill’.  Eel grass provides a highly 
significant estuarine habitat and, as shown by data from the Kariega (Hodgson 1987) 
also contributes to benthic diversity.  Organic matter and eel grass are also at the 
bottom of estuarine detrital food webs.  This is a distressing example of a lack of 
appreciation and understanding of estuarine processes and habitat dependencies.  In 
the written words of another esteemed estuary scientist Prof Digby Cyrus “dredging is 
one of the worst things that can be done to an estuary.” 

There is also the aesthetic aspect in that either option will convert the present arguably 
pleasing and therapeutic view of a tidal estuary and a few small boats to one 
incorporating dredgers, substantial pipelines, marker buoys, sandbags, bank and 
channel stabilizing structures and potentially dolosse.  The question arises as to 
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whether this along with the huge biodiversity impacts would be acceptable cost to 
those residents who enjoy an estuarine view and those concerned with estuary 
function which should include the authorities.   

4.3 Fresh Water Flow 

As in the causeway situation described above, it is common cause that there are large 
and small dams in the catchment which obviously represent abstraction points and 
result in a reduction in freshwater volumes reaching the estuary. This has been 
implicated in the accumulation of sediment in the lower estuary which is a fallacy.  Such 
abstraction will affect base flows which, even in an unmodified condition will not have 
any scouring effect on the lower estuary.  Freshwater inflows sustain the estuary 
ecosystem.  Drastic changes to inflow place the ecosystem, and the services it 
provides, at risk. This does not only hold for the Bushman’s system but is a general 
principle. 

4.4 Mouth Closure 

The “problem” or perceptions of real or potential mouth closure is referred to several 
times in different reports and presentations but without any indication as to just what 
type of problem this would represent, apart from vague comments about impacts on 
the marine life.  There is no mention in any of the reports or documents consulted by 
MER that the mouth is used as a route for skiboats to transit to sea so presumably 
closure would not be an issue in this regard.   

The hydrodynamics of the Bushman’s estuary, which includes mouth function, is 
currently scored at 80% or an A which indicates that a high level of similarity exists to 
the reference condition.  The implied change of 20% relates to the already described 
reduction in water volumes and the effects on the salinity gradients which have been 
measured by a number of studies (Jafta 2010, Lubke 2015) 

If closure were to occur it can be predicted with a high level of confidence, based on 
the easily observed behaviour of other estuaries in the Ndlambe ambit, that once the 
bar closes the water level in the estuary would rise and has the capacity to rise beyond 
high spring tide levels.  Empirical evidence around the country indicates that these 
bars can reach 4.5 m above mean sea level which would result in extensive back 
flooding with obvious implications for low-lying infrastructure.  The speed at which this 
would occur would depend on river flow and, as this is highly variable in the Bushman’s 
context, would not be easy to forecast. Ironically, as boating and water skiing is 
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presently apparently limited to high tide periods, sustained high water levels would 
allow access to a greater area of the estuary.  However, this departure from the 
reference condition functioning would result in substantial changes to the intertidal 
flora and fauna and concomitant changes to the health scores of these components. 

While Taute (2022) speculates on the likelihood of mouth closure and does not discard 
the possibility, he does so without any evidence to support this hypothesis.  This report 
specifically states that it is not intended as a comment on previous studies, it is filled 
with ‘maybe’s’ and ‘probably’s’ but, as in other reports, refers to impeding of views and 
suggests physical transport of sand from the western end of DBV to Middle beach.   
Other reports suggest that mouth closure is “very unlikely”, but again without 
evidence, although this opinion would be supported by precedence in that there is no 
evidence of closure dating back to at least the 1940s.  The simulations used to score 
the estuary health index hydrodynamics score would have used over 70 years of 
hydrological data and the high score suggest much more support of closure being an 
unlikely event.  However, this does assume that further abstraction from the estuary is 
prevented and this includes the abstraction of groundwater which is intrinsically linked 
to the estuary surface water. 

It has to be recognized however, that storm or flood events can result in major changes 
to any situation in a matter of hours. 

4.5 Dune Stabilisation 

PRDW (2015) make the unequivocal point that “coastal evolution” including estuaries, 
as described above, is a highly dynamic process driven by wind, waves, and tides with 
effectively no ultimate environmentally stable end point.  

Exception could be taken to the title of the PRDW/CES (2015) study in that it refers to 
‘dune encroachment’ while the critical and contradictory fact is that encroachment is 
actually and more accurately described as human intrusion into a highly mobile dune 
field.  However, the coverage of sediment dynamics and the geomorphological 
changes in the Kenton dunes and the lower Bushman’s estuary is encyclopaedic.  As 
this report was produced in 2015 and has been in circulation since that date it is 
assumed that it is known and has been perused by all interested parties. It will 
consequently not be repeated in detail here, but it is worth noting from the report that 
wind dominance directions can change from year to year with consequent variations 
in aeolian drift.  The longshore sediment transport direction already discussed in this 
report and the background referenced reports can fluctuate at various time scales.  
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The direction and cell boundaries represent conditions in short time scales.  As 
weather patterns vary annually there is the potential for reversals from indicated 
trends, especially at areas identified as an open coast littoral cell boundary, identified 
by prevailing wind and wave direction. 

There is no question that the broad patterns and drivers of sediment transport and 
deposition as described in the PRDW report are valid allowing for the fact that the 
values are estimated annual averages and it would be naive to expect that there would 
be no deviations from these values and consequently historical changes in sediment 
distribution patterns.  These drivers would not change in parallel and consequently 
different drivers would dominate at different times with different effects.  To this would 
then be added the anthropogenic effects of bridge and causeway construction, 
decreased freshwater flow and artificial dune stabilization. 

A significant statement in the Aurecon (2020) report is that a relatively short distance 
to the west of the Bushman’s estuary is the Alexandria dune field.  With an area of 
approximately 15 800 ha, it is 80 km long, up to 5 km wide and is the largest such 
active, mobile coastal dune system in the southern hemisphere.  It is a massive, upwind 
reservoir of mobile sand, continually re-shaped by the dominant westerly and less 
common easterly winds.  The net movement of sand is towards the east, initially via 
the Kwaaihoek field and then towards the Bushman’s and Kariega estuaries.  
Kwaaihoek is described as an extension of the Alexandria field characterized by 
“significant” volumes of sand movement.  It is further highly significant that Avis (2020) 
in a CES memorandum refers to sand movement “in perpetuity”.  Avis (2020) 
disturbingly also refers to removal of sand by builders.  If this latter is the case one 
would hope that the sand removal was approved through the legislative processes 
and the salt content taken into account if the sand is to be used for building purposes.  

Based on conclusions/recommendations in one recent Aurecon report, it appears to 
be incumbent, based on the Ndlambe Coastal Management Plan that the municipality 
is obliged to vegetate/stabilize/manage bare sand dunes and thereby control or 
reduce the mobility of the dune fields which are a dominating feature of this section 
of the South African coastline.  The assumption that this is desirable or better 
described as technically possible is naïve. This approach is indicative of a 
presumptuous interpretation, in an environmental context, of the term ‘management’. 

Dune stabilization appears to have been seen as a challenge to be taken up by people 
living in proximity to dune fields.   For example, a Google Earth examination of the 
Algoa Bay coastline between the Swartkops estuary and Cape Padrone will give an 



Kenton Dune Project Proposal – Implications for the Bushman’s Estuary  
Estuary Specialist Assessment 

 

Page |  20 

indication of the extent of the Alexandria dune field and an attempt, by the then 
forestry department, beginning in 1975 (Avis 1985) to stabilize a western section of 
the dune field approximately 1 km east of the Sundays Estuary mouth.  The area is 
recognizable on the basis of the parallel lines of what appear to be individually planted 
species of eucalypts.  This programme was subsequently abandoned after decades 
following the realisation of the importance and biodiversity value as well as the 
functional significance resulting in the development of a beach sediment study 
programme at the then University of Port Elizabeth. 

What begins to emerge from the tone of the provided studies and reports pertaining 
to the Bushman’s is that it is inherently a ‘good thing’ to stabilize mobile dunes even if 
there is no nuisance value attached to them.  This flies in the face of recent 
understanding and philosophies regarding the value and importance of natural beach 
dynamics particularly in the face of threats of sea level rise and massive coastal erosion. 

 The Aurecon (2019) report deals with the dune ‘issues’ in curious ways.  For instance, 
the following sentence appears in the report, viz. “The establishment of infrastructure 
in the area in the last few years has impacted on natural historic dune dynamics”.  This 
suggests a concern for natural processes whereas the concerns universally expressed 
by residents relate to the impact of sand movement on parking areas, beach toilet 
blocks, a few houses, and their associated views.  The argument is extended by the 
following statement, viz. “Geomorphologically, the impact on the dunes is 
anthropomorphic (sic.) and it therefore requires an anthropomorphic (sic) intervention 
to manage the dunes and Case studies have shown that efforts to mitigate 
anthropomorphic (sic.) impacts on coastal dunes are widespread.   

The report distinguishes between dune restoration  as “a reactive process with efforts 
aimed at inducing the transformation of the disturbed habitat in a predetermined 
direction” and dune rehabilitation “a modulated change in an ecosystem after a 
discrete disturbance event with the explicit aim of improving ecosystem structure and 
function” which coincides with the International Society for Ecological Restoration 
(SER) definition as ‘‘the process of assisting the recovery of an ecosystem that has been 
degraded, damaged or destroyed”. 

For Aurecon, the term ‘ecosystem’ creates problems because, for their purposes, this 
limits the view to a biological approach and in terms of the Oxford dictionary 
definition, both terms refer to returning ‘something’ to an original state.  The report 
recognizes that this is especially problematic if knowledge of the area prior to the 
‘disturbance’ (MER quotes) event is limited.  In response to this limitation, reference 
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can be made to the CES contribution to the PRDW (2015) report which illustrates 
changes in the lower estuary and Kenton dunes over the last 60 years, details of which 
were subsequently published by Lubke & Webb (2016).  This paper incorporates the 
attempts using brush wood and an alien Australian Acacia species to stabilise dunes 
on the west bank at the Bushman’s mouth in order to protect municipal infrastructure, 
and similar actions at the western end of Dry Bones Valley with the same purpose,  

Having argued (Aurecon 2016), without substance, that the Kenton dune system is in 
need of rehabilitation, restoration or re-vegetation, whichever term is preferred, as 
opposed to the anthropogenic problems generated by intrusion into a highly 
physically unstable environment, details are then presented of techniques for 
establishing indigenous plants on mobile dunes.    

According to PRDW (2015), NEMA allows an applicant to compile a Maintenance 
Management Plan.  Paraphrasing the PRDW statement, the objective is to limit 
potential impacts on the receiving environment whilst regulating role players and 
maintenance activities identified in the coastal zone.  The application will apply to all 
maintenance related work on infrastructure.  When logically extending this argument 
in support of this objective it is highly relevant that the term ‘ecological infrastructure’ 
has gained increasing traction in recent years as descriptive of the components of 
ecosystems. This in turn includes both abiotic and biotic components of the 
environment.  It is therefore further arguable that naturally functioning systems, such 
as the Ndlambe dune fields deserve recognition and equal consideration which would 
effectively mean that they would be protected against anthropogenic impact.  

4.6 Actions to Date 

At this point the suggestions and proposals outnumber the actual actions which 
appear to be limited to those taken by the municipality to stabilize areas on the 
western bank of the Bushman’s Estuary mouth and at the western entrance of the DBV. 
In both cases Australian Acacia species or brushwood were used, on the west bank to 
protect a water extraction plant and on the east bank to protect the DBV.  Other 
activities appear to come down to clearing of windblown sand from car parks and 
ablution blocks.  
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5. CONCLUSIONS AND RECOMMENDATIONS 
 

5.1 Conclusions 

The specialist reports produced for the Maintenance Management Plan and the 
Laubscher proposals have given very little thought to the long-term implications and 
requirements, short and long term, of sand starvation, movement, estuary dredging 
for the estuary or the localized stabilization of mobile sand dunes to protect the 
interests of a minority of Kenton residents. 

In this situation the area is subject to large and relentless natural forces that do not 
respond to lawyers’ letters or political demands.  Unfortunately, there also seems to 
be, when making proposals, a frequent lack of appreciation of the natural forces 
operating in the Kenton dune system and the Bushman’s estuary.  Having perused an 
abundance of engineering reports, which often went into astonishing detail, MER has 
the following observations to offer, bearing in mind that the point was emphasized at 
the outset of this assessment that MER saw the environment with a focus on the estuary 
as its ultimate client.   

MER has no issue with the basic descriptions in the engineering reports of the 
processes of sediment transport by wave and wind as they affect the coastal dune 
fields and the Bushman’s estuary, bearing in mind the variable nature of these drivers.  
MER also accepts that the construction of the road bridge on the R72, and more 
specifically the causeway component, represent a significant and effectively 
irreversible habitat loss.  It has also affected sedimentation patterns above and below 
this structure.  It is also accepted that there have been localized anthropogenic effects 
on dune positions and sand movement, primarily in attempts to prevent sand 
inundation of built infrastructure. 

At this point though there is a parting of the ways in terms of the assessment and 
response to what are essentially anthropogenically generated ‘problems’.  Engineers 
will always be able to produce solutions based on the nature of the problem 
articulated to them. Whether they are practical, advisable, sustainable or 
environmentally acceptable or not, is another question.   In most cases alternatives will 
be offered.  These will vary in scope and cost.  For example, PRDW (2016) provided 
13 options, plus “Do Nothing”, ranging in cost from zero in the case of “Do Nothing” 
and from R1 million to R75 million for the other options to deal with the ‘problem’ of 
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estuarine sedimentation. None of these would be permanent solutions and all are very 
likely to have unintended consequences which may result in further ‘issues’. 

In terms of the estuarine sedimentation ‘problems’, the sole concern which is 
expressed in the documents provided related to ‘boatability’ while the PRDW (2016) 
report specifically states that a target was to ‘improve navigability’, presumably in the 
lower 3.5 km of an estuary which in total has a 32 km tidal reach.  The lower 3.5 km 
represents the area which is influenced to varying degrees and at various times by 
changing marine sediments. Unfortunately, this 3.5 km stretch incorporates the main 
boating area as well as the marina.   In all the literature there was no mention or 
indication of any concern for adverse biological effects arising from the sedimentation 
which needed reversal.  A comment in PRDW (2016) suggests however that there has 
been little real change in the sandbanks, apart from the positions of the meanders, 
since 1932.   This points to the short-term changes being viewed by residents through 
a lens which does not allow for the change inherent in these systems and a concern 
for human convenience. 

The concern about mouth closure was not articulated in any sense and there was no 
mention of skiboat access to the sea via the mouth so presumably this is not an issue.  
In any case, the report largely discards the possibility of mouth closure.  It is also MER’s 
contention that dredging in an estuary to enhance recreational boating will certainly, 
first of all, require major environmental impact assessments and secondly, is highly 
unlikely to be approved due to the harmful environmental impacts of these activities.  

As regards ‘dune management’, bearing in mind the magnitude of the Alexandria 
dune field and the fact that wind, wave and tide driven sand drift will in effect occur in 
perpetuity, attempts to control natural processes of this magnitude defy rational 
thought.  Nevertheless, the following contradictory policy statement appears in one of 
the engineering reports (Aurecon 2016) “The management objective is to keep the 
accreted sand dune from damaging property and infrastructure whilst reshaping the 
dune to allow for beach access and stabilising the sand to prevent the sand from 
blowing over existing infra-structure whilst retaining the “natural system”.  In the same 
report it is stated that “The long-term goal is to reinstate indigenous coastal vegetation 
in the dune area” which defines the very curious starting point in the consideration of 
dune management in the CES (2020, 2021) and other reports that re-vegetation is 
mooted.  This strictly means that vegetation has been lost at some stage due to some 
alleged anthropogenic impact which resulted in bare sand areas and which condition 
must now be reversed by another anthropogenic action.  There is no evidence of such 
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a situation in this area of the Eastern Cape coast.  This assumption would however 
allow the implementation of a dune vegetation/stabilization programme.  This ignores 
the reality that there is a sand transport system in this region of Algoa Bay and further 
east which effectively demands material to transport which will then be deposited 
somewhere else.  If a source is blocked or a deposit fixed a new source will be 
developed and a new deposit created.   

On the basis of an awareness of caveat emptor and a greater appreciation of the 
situation it is possible that there is some light at the end of the tunnel as shown in the 
following verbatim statements (Aurecon 2020), exact authors unknown “Recent 
homeowners built with all the evidence of the natural movement of the dunes fully 
aware of the implications, now want to reverse nature at the cost of a whole estuarine 
system”.  “Owners and potential buyers of beach front property should be advised of 
sand dynamics and potential erosion impacts” 

This is possibly a case of too little too late for both the municipal authorities and private 
owners who are encountering what the implications are of attempting to establish 
fixed structures in an essentially mobile, physically unstable and, except in the 
broadest terms, unpredictable environment.  Dune dynamics affects a small minority 
of Kenton residents who are entitled to protect their own properties within the 
boundaries of said properties.  The two points above are highly pertinent.  At the same 
time the municipal authorities should be cognizant of the physical nature of the areas 
in which they operate, the nature of their broad environmental responsibilities and 
ensure their approach and policies are in line with current knowledge, and 
philosophies accordingly. 

5.2 Recommendations 

The MER assessment leads to the strong recommendation that it is time to look at 
solutions that work with the natural processes characterizing this particular section of 
the South African coastline.   The assumption that it is the sole responsibility of the 
municipality to protect misplaced private property is not correct.  The municipality 
should however, be acutely aware of the problems inherent in developing fixed 
infrastructure in dynamic areas where the following statement (Avis 2020) in a CES 
memorandum is pertinent - There will be sand movement in perpetuity – and plan 
accordingly.  The proposals on the table that have been authorised do not take into 
account protection of the estuary mouth or look to rehabilitation of the estuary which 
is going to be part of the classification process and has already been described in 
previous reports.  For instance Turpie and Clark (2007) stated that the estuary needs 
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to be rehabilitated immediately.  The priority for rehabilitation is to address water 
quantity, fix inappropriate bank stabilisations and clear alien species.  At least two of 
these are pertinent to the sand dunes, their movement and their interaction with the 
estuary. 

It is therefore recommended that:  

v The proposals currently on the table to create a dune on the western end of Dry Bones 
Valley and create an obstruction to sand movement eastwards along this route are not 
supported by this specialist report.  This will not only threaten the estuary mouth but results 
in yet further interference in this dynamic zone.  The movement of sand from the western 
side of this obstruction on an annual basis will increase the ecological footprint of these 
interventions and would need to be evaluated on its own merits through the EIA process.  
The long term management of sand is a philosophy that is outdated and strives to achieve 
something which is not sustainable, affordable and is impractical in the face of the larger 
forces at play in this coastal zone and in the face of the implications of climate change and 
sea level rise. 

v The dredging proposals mooted to follow this intervention are to be avoided at all costs 
given the severe environmental impacts of this activity and the substantial costs which 
would need to be borne by the municipality and ratepayers to maintain this action. 

v MER strongly contends that the reinstatement of the sand bypass scheme through the Dry 
Bones Valley is long overdue.  To do so must include:  

v The removal of the existing stabilisation sandbags on the western bank of the estuary 

v Removal of the dune stabilisation which has occurred seawards on this western bank 

v Potentially this would require the dispersal of some of the sand on the existing high dune 
which has developed manually through Dry Bones Valley to reduce the obstruction effects 
of this dune.  However the detailed requirements of this sand-bypass reinstatement need 
to be carefully fleshed out. 

v Irrigation of vegetation on the dunes should not be considered.  Not only because this is 
an irresponsible use of water in an area that is water stressed but because if this is required 
then revegetation is being carried out in the wrong place.  Natural processes will dictate 
the composition or colonisation of the dunes. 

 

In addition to the recommendations above that specifically address the proposals pertaining 
to the sand dunes it is also recommended that: 

v A full re-evaluation of estuary impacting activities and their consequences is carried out.  
This includes investigating the potential impacts documented by previous authors such as  

v private jetties, slipways, marinas and floating restaurants;  

v The desalination plant including paying close attention to the impacts of water abstraction 
from the estuary’s water budget (linkages between ground and surface water at the coast) 
as well as the impacts on nutrients of the brine discharge in the lower estuary. 
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v Re-evaluation of the estuarine functional zone and activities currently occurring within this 
area.  Along with this should be the setting of a buffer zone to this boundary for longer-
term care of the estuary.  This is particularly important to guide any future development 
proposals or changes. 

It is extremely urgent that the recommendations here be fully investigated and put through a 
formal Environmental Assessment Process to investigate the implications and consequences 
of different options.  
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