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EXECUTIVE SUMMARY

The Onrus River is located ithe Overstand Local Municipality in the Western Cape The river
arises in the Babylonstoren and Kleinrivier Mountains andflows in a south-westerly direction
towards the town of Onrus before flowing into thelndian Ocean The river has a small catchment
of around 55 kn#t, with the main-stem riverbeing approximately 16.5 kmin lengthfrom source to
mouth. In its upper reaches, the river supports extensivescologically important, wetlands,
including peatlands. The rivethen flows as a single channelthrough cultivated lands for much
of its middle reacheswhere theriparian zoneis heavily invaded with alien woodlandregetation.
The river igmpounded in the lower-middle reaches by the De Bos Damwhich supplies water to
the town of Hermanus as well as various farms in the valley. Downstream of the dam, the river
is joined by two of its majortributariesy an unnamed stream and the Antjies River The Onrus
River widensat the confluence of these three watercourses,to form a wetland of very high
ecological importance and sensitivit)OLILWIN 6 Rt Ws Daqa ¢ UT AlWa ! & forieg 6 1J Wb U
through the accumulation of palmietPrionium serratum (and decaying palmiet plants) over the
course of more than 10000 years,and historically provided a suite of highlyimportant ecosystem
services. Downstream of the wetland, the river passes through a narrowloof (ravine), and then
meanders across the coastal plain(passing throughthe town of Onrug before discharging into
the OnrusEstuary which, in turn, discharges into the sea at Onrus Beach

The Onrus Rivercatchment, estuary, and other associated aquatic habitats have beenheavily
altered by human activity andare continuing to face serious anthropogenic pressures. The
riparian habitat integrity of the lower Onrus River is considered to be seriously modifiedThis is
primarily due to the invasion of theriparian zoneby invasive alien plant species. The instream
habitat is also considered to be largely modified, primarilydue to alterations of the natural flow
regimefollowing the construction of the De Bos Dam upstream i1976. Of greatest concernhas
been the continued degradation of the largeOnrus Main Peat Wetland, located immediately
downstream of the De BosDam. The Onrus peatland contains a peat layer of more than 7.25 m
thick, dominated by a lower 4 mthick sedge layer with a basal sand and not bedrock layer, which
makes it unlike other palmiet systems elsewhere in South AfricaThis system has been under
continuous threat for the past 70yearsy largely owing to the greatly reduced freshwater infloss
due to the combination of the De Bos Damampant water consumption by alien invasive plants
(AIPs),and agricultural and domestic water consumption. Consequently, sediment losses and
geomorphological changes to theriver channel and wetland base have occurredlargely due to
the progressive desiccation (drying out) of the wetland, which has exposed the wetland to
accelerated erosive processes. Alien invasive plants (AlPs)have started to colonise the
compromised wetland area

A number of dtempts have been made to rehabilitate tke wetland over the years but for various
reasons these have notproved successful, and, in September 2023 an intense ssut-off lowr
pressure system passed over the Onrus Catchment, with 141 mm of rainfall being recorded over
a 24-hour periody equivalent to a 1:200 yeaflood event. The Onrus River came down iifood,
and the wetland was almost completely destroyed Unstable pockets of palmiet-covered peat
could not withstand the force of the water, and large sections of peat broke away and were
washed downstream, leaving an estimated 1/3 of the original wetlandrea intact. In addition,
many roads and bridges were destroyed, along with a major sewerage reticulation pipelirtus
allowing untreated sewageto flow into the estuary and ocean. The rampant erosion from the
flood, coupled with the incredible force of thefloodwaters, resulted in enormous volumes of
sediment and debrisbeing carried downstream, much of which was deposited in the lower river,



estuary, and beach. The Onrus estuary, already in a poor state of health has also been all but
destroyed owing to the deposition of an enormous volume of sediment in the system which has
essentially filled the estuarine basin withsand andmud.

In response to theflood damage, and the obvious need to conduct large scale rehabilitation
works within the catchment, the Overstrand Local Municipality (OLM) approachedumerous
organisations to fund the required research and worksequired to initiate the ambitious
rehabilitation/ restoration projects required in the Onrus Catchment.

Funding was primarily secured through the United Nations Environment Progreme (UNEP),
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sources. The scope of works $OWSs) agreed upon betweerOLM and UNEP, included the

preparation of a Situation AssessmehReport (SAR) for the Onrus River Catchment, witbquired

information being stipulated as follows:

1 AIP infestation

9 Land transformation

91 Hydrology

1 Geohydrology

1 Wetland health and importance (including an updated quantification of Ecological
Water Requirements (EWRS))

Estuary health and importance (including an updated quantification of EWRs
Ecosystem Services value within the catchmer.
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Anchor Environmental Consultants (Pty) Ltd(Anchor)was approached by OLM to completehe
SAR for the Onrus Catchment(this report), in addition to a number of other keyrelated
deliverablesincluding the development ofplans for rehabilitation of the main Onrus wetlancand
Onrus estuary, for removal of AIPs from the catchment plans for securing authorisation of
undertaking all of these activiies, and a stakeholder engagement programme

This reportrepresents the first of the deliverables from this study ands a situation assessment
that provides a high-level overview of the ecological and economicimportance of the Onrus
catchment, the major agquatic habitats in the catchment, andthe legislative framework governing
managementof water, biodiversity and natural resourcesin this area.

This report should be read in conjunction with the other deliverables from thistudy includingthe
Hydrological Assessment of the Onrus Catchmen(Lorenzet al. 2024), Health Assessmentof the
Onrus Estuary(Clark et al. 2024), Onrus Estuary Maintenance ManagementPlan (Armitageet al.
2025), the Main Onrus Wetland Rehabilitation PlariDay 2025) DesignReportfor Stabilisation of
the Onrus Wetland(King 2025)Onrus Alien Invasive Species MonitorinGontrol and Eradication
Plan (De Villiers et al. 2025), and the Onrus Restoration and Rehabilitation Programme
Stakeholder EhgagementReport (Swartet al. 2025).
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GLOSSARY

Word: definition
Abiotic : The nonliving parts of an ecosystem that shapes its environment

Alien: An organism occurring outsile its natural past or present range and dispersal potential
including any parts of the organism that might survive and subsequently reproduce (organisms whose
dispersal is caused by human action).

Aquifers: Underground layer of watefbearing permeable rock, rock fractures or unconsolidated
materials (gravel, sand, or silt) from which groundwater can be extracted using a water well.

Aquitard : A saturated but poorly permeable geological material that does not yield water freely to a
borehole or spring

Baseline: Information gathered at the beginning of a study which describes the environment prior to
development of a project, and against which predicted changes (impacts) are measured.

Catchment : The collection ofrainfall over a naturaldrainagearea.

Competent authority : Any person or organisation that has the legally delegated or invested authority,
capacity, or power to perform a designated function.

Confluence : The junction of two rivers

Cutoff lows : Acold-cored low-pressure system that has become detached from the main westerly
winds of the jet stream

Desiccation : The removal of moisture

Dissolved oxygen: A measure of the amount of oxygen dissolved in the water; the amount of oxygen
available to living aquatic organisms.

Endemism: The degree to which the plants and animals of a particular area are both native and
restricted to it.

Environmental Impact Assessment : A process of evaluating the environmental and socie@conomic
consequences of a proposed course of action or project.

Erosion: The action of surface processes (such as water flow or wind) that remove soil, rock, or dissolved
material from one location on the Earth's crust, then transport it away to another location.

Escherichia coli : Member of the group of faecal coliform bacteria. It is highly specific to the faeces of
warm-blooded animals and cannot multiply in any natural water environment.

Estuary: An estuary is defined in terms of the National Environmental Management: Integrated

9Yc¢ct qcecaW~¢cUenaWUqW HqWuf 9~ bWeUOT W6 WW E~ W=ZMNMWEf
that is permanently or periodically open to the sea; b) in which a rise arfell of the water level as a

result of the tides is measurable at spring tides when the body of surface water is open to the sea; or

Ao WROWI Ut GUARqWYNnWs 6 RAG Waq6 Wt ¢ i RURq! WRY WERNGE I Wa6 ¢ U
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Fauna: General term for all of the animals found in a particular location.

Floodplain : An area of lowlying ground adjacent to a river, formed mainly of river sediments and
subject to flooding.

Flora: General term for all of the plant life found in a particular location.

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.



Invasive: Alien organisms that have naturalised in a anew area and expanding their range.

IUCN listed species: Species included and rated by the International Union for Conservation of
Nature (IUCN) Red List of Threatened Species, a comprehensive inventory of the global conservation
status of biological species. It uses a set of precise criteria to evaluate thextinction risk of thousands

of species and subspecies.

Kloof: Asteep-sided, wooded ravine or valley

Mid-latitude cyclone : A large, lowpressure weather system that forms between 30° and 60° latitude,
driven by the clash between cold, dry air and warm, moist air.

National Biodiversity Assessment (NBA) : The threat status and sensitivity of different habitat types

based on biodiversity (richness, uniqueness, spatial extent of the habitat type) and exposure levels to

Ucaqel ¢caWl Rt qal ACURIDWY!I WJIU2RI YUGWUqc¢ G WGUCrgialyHe qRY Ut
EUT ¢UNWI UT wAWMBECT ¢UNWI BT wAWlmwée dUWI ¢ HIUwAWMB el WNG
proportion of the original extent of each ecosystem type that remains in good ecological condition

relative to a seies of biodiversity thresholds. See Ecosystem Threat Status.

Oligotrophic : A waterbody characterised by low accumulation of dissolved nutrients, supporting only
a sparse growth of algae and other organisms, with a high oxygen content owing to the low organic
content.

Orographic precipitation : Rain caused by moist air being forced to rise over a physical barrier like a
mountain.

Peatland: A type of wetland whose soils consist of organic matter from decaying plants, forming
layers of peat.

Porosity : The quality of having minute spaces or holes through which liquid or air may pass.

PSU: Salinity is generally defined as the salt concentration in sea water. It can be represented in PSU
(Practical Salinity Unit), which is a unit based on the properties of sea water conductivity. It is
equivalent to per thousand or (0/00) or to g/kg.

Quaternary catchment : A fourth order catchment in a hierarchal classification system in which a
primary catchment is the major unit.

Riparian Zone: The region or interface between a river, stream or estuary and the adjacent land.

Sediment: Mud, sand, silt, clay, shell debris, and other particles that settle on the bottom of rivers,
lakes, estuaries, and oceans.

Specialist study : A study into a particular aspect of the environment, undertaken by an expert in that
discipline.

Tributary: A river or stream flowing into a larger river or lake.

Wetland : Atransitional area between terrestrial and aquatic ecosystems where the water table is at
or near the surface, or the land is periodically covered by shallow water

Zooplankton : Plankton that is of animal origin.



ABBREVIATIONS AND ACRONYMS

AlPs Alien invasive plants

CO2 Carbon dioxide

DWS Department of Water and Sanitation

DAFF Department of Agriculture, Forestry and Fisheries
WFW Working for Wetlands

OLM Overstrand Local Municipality

UNEP United Nations Environment Programme

SOW scope of works

SAR Situation Assessment Report

EWR Ecological Water Requirements

DFFE Department of Forestry, Fisheries and the Environment
SAHRA South African Heritage Resources Agency
NEMA National Environmental Management Act

SEMA Specific Environmental Management Acts
NEMPAA NEM: Protected Areas Act

NEMBA NEM: Biodiversity Act

NEMAQA NEM: Air Quality Act

ICMA Integrated Coastal Management Act

NEMWA NEM: Waste Act

DEA&DP Department of Environmental Affairs and Development Planning
NBA National Biodiversity Assessment

IDP Integrated Development Plan

SDF Municipal Spatial Development Framework

EMF Municipal Environmental Management Framework
CMAs Costal Management Area

WMA Water Management Area

UNESCO United Nations Educational, Scientific and Cultural Organization
EIA Environmental Impact Assessment

EMF Estuarine Management Forum

SEA Strategic Environmental Assessment

EMI Environmental Management Instruments

CBD Convention on Biological Diversity

SANBI South African National Biodiversity Institute

NBF National Biodiversity Framework

NAAQS National Ambient Air Quality Standards

GDA General Discharge Authorisations

CWDP Coastal Waters Discharge Permits

WQG Water Quality Guidelines

GN Government Notice

GG Government Gazette

CMP National Coastal Management Programme

EMP Estuary Management Plans

Vi



MLRA Marine Living Resources Act

NWA National Water Act

MPAs Marine Protected Area

WUL Water Use Licence

GA General Authorisation

MSP Marine Spatial Planning

SEZ Special Economic Zones

SAHRA South African Heritage Resources Agency
NHRA National Heritage Resources Act

PAIA Promotion of Access to Information Act
PAJA Promotion of Administrative Justice Act
WCBA Western Cape Biodiversity Act

BSP Biodiversity Spatial Plan

CBA Critical Biodiversity Areas

ESA Ecological Support Areas

PA Protected areas

ONA Other natural areas

SDFs Spatial Development Framework
SPLUMA Spatial Planning and Land Use Management AcA¢t 16 of 2013)
PSDF The Western Cape Provincial

LUPA Land Use Planning Act

IDP Integrated Development Plan

SDG Sustainable Development Goals

NDP National Development Plan

MTDP Medium-Term Development Plan

PSP Provincial Strategic Plan

WCIF Western Cape Infrastructure Framework
MSDF Municipal Spatial Development Framework
SPLUMA Spatial Planning and Land Use Management Act
GGWMA Breede-Gouritz Water Management Area
BOCMA Breede-Olifants Catchment Management Agency
BGCMA Breede-Gouritz Catchment Management Agency
ODM Overberg District Municipality

mMASL meters above sea level

T™MG Table Mountain Group

SWSA Strategic Water Source Area

MAR Mean Annual Runoff

ACRU AgroHydrological Model

DEM Digital Elevation Model

MSL mean seal level

PSU Practical salinity units

EHI Estuarine Health Index

E. coli Escherichia coli

NT Near Threatened

DD Data deficient
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WWF

Least Concerned

Important Bird Area
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Foundation for Environmental Education
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INTRODUCTION

PREAMBLE

The Onrus River is located ithe Overstand Local Municipality in the Western CapeThe
river arisesin the Babylonstoren and Kleinrivier Mountains andflows in asouth-westerly
direction towards the town of Onrus,before flowing into thelndian Ocean The river has
a small catchment of around 55 kn3, with the main-stem river being approximately 16.5
km in length from source to mouth (Heinecken & Damstra, 1983) In its upper reaches,
the river supports extensive ecologically important, wetlands, including peatlands. The
river then flows as a single channelthrough cultivated lands for much of its middle
reaches where its riparian zoneis heavily invaded with alien woodlandregetation. The
river isimpounded in the lower-middle reaches by the De Bos Dagwhich supplies water
to the town of Hermanus as well as various farms in the valley. Downstream of the dam,
the river is joined by two of its majotributariesy an unnamed stream and the Antjies River
(Belcher & Grobler, 2020) The Onrus River widensat the confluence of these three
watercourses, to form a wetlandof veryhigh ecological importance and sensitivityFigure
1-DIOWWN G Rt Ws Wagac¢ U Allagdl G IForrbkdd throudhie Bdciamulationc R U Wi 1J @
of palmiet Prionium serratum(and decaying palmiet plants) over the course of more than
10000 years,and historically provides a suite of highlyimportant ecosystem services
(Tooth & McCarthy, 2007) Downstream of the wetland, the river passes through a narrow
kloof (ravine), and then meanders across the coastal plair{passing throughthe town of
Onrus) before discharging into the OnrusEstuary which, in turn, discharges into the sea
at Onrus Beach(Figure1-1).
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Figurel-1. The location of the Onrusiiver, Main Onrus Wetland, OnrusEstuary, and De Bos Dam,
within the G40H Catchment.




1.2

ANTHROPOGENIC PRESSURESAND THE RECENT EcoLoGICAL O DSASTERO

The Onrus Rivercatchment, estuary, and other associated aquatic habitats have been
heavily altered by human activity andare continuing to face serious anthropogenic
pressures. The riparian habitat integrity of the lower Onrus River is considered to be
seriously modified (Day 2025) This is primarily due to the invasion of theparian zoneby
invasive alien plant species. The instream habitat is also considered to be largely
modified, primarily due to alterations of the natural flow regime following the
construction of the De Bos Dam upstream in976. Of greatest concernhas been the
continued degradation of the largeOnrus Main Peat Wetland, located immediately
downstream of the De BosDam. This wetland is classified as aminchannelled valley-
bottom wetlands, with the vegetation cover comprising mostly endemic palmiet
(Prionium serratum). Palmiet wetlands are endemic to the coastal provinces of South

nl REAcO6WE! DWWt qROGcqUT WaqVYWHYAGG!I R WGt Waée Ul
considered globally unique in their distribution (Grundling et al., 2019) Palmiet
peatlands are generally associated with valleys with a broad{dhaped floor in the Cape
Fold Mountains. Peat typically occurs in these rivs in layers, often separated by sand,
and underlain by rocks.

The Onrus peatland contains a peat layer of more than 7.25 m thick, dominated by a lower
4 m-thick sedge layer with a basal sand and not bedrock layer, which makes it unlike other
palmiet systems elsewhere in South Africa This system has been under continuous
threat for the past 70yearsy largely owing to the greatly reduced freshwater inflogzdue

to the combination of the De Bos Damrampant water consumption by alien invasive
plants (AlIPs), and agricultural and domestic water consumption. Consequently,
sediment losses and geomorphological changes to theiver channel and wetland base
have occurred, largely due to theprogressive desiccation (drying out) of the wetland,
which has exposed the wetland to acceleratecerosive processes. Alieninvasive plants
(AlPs)havealso started to colonise the compromised wetland area

The above situatiorwas further exacerbated when the desiccated peatland areas caught

fire on the 11" of January 2019Figure1-2). This fire rapidly becameaincontrollable and

resulted in extensiveburning of the dry peat material below ground Thesesub-surface

fires also periodically ignited surface vegetation, causing further damaged to thigelicate

ecosystem. Numerous attempts were made to extinguish the firg, but it ultimately took

six months for the last fires to be extinguished This prolonged burn resulted in
catastrophic levels of damaged to thepeatlands and led to the destruction of organic

matter depositions that had accumulated over the course of millennia (and would

likewise require a similar period of time to returnto theiG 1 RY 1 W q¢ qlJAWRN Wa 6 ¢ q K
2UT Ul W6 Wt '+ quGkt Wedaqldl JT W gqc¢ qlds FOWL

Beyond harming this sensitiveecosystem and releasing very large amounts otarbon

dioxide (CO;) gasinto the atmosphere due the burning of this (previously sequestered)

peat material, this burning also left thewetland at even further risk of uncontrollable soil/

sediment erosion. In healthy riverine/ wetland systems, the base andhannel are

maintained in a relatively stable state through theb¢ UH 6 Y1 RUND W N n IJAq WY n LWC
roots. Dense wetland vegetation performs a very important function in slowing down river

flows, hence enabling sedimentation to occur, and anchoring these accumulated

sediments and preventing rapid erosion from occurring. The desiccation, anthe

subsequent fires, therefore left the peatlands extremely vulnerabldo erosion from all



Appendices

manner of storms and other frontal systems(wé R # & LR q feviéiesiy beénZabldlio
endure without much erosion/ damage).

Figurel-2. Top Left: Fire blazing in the Hemel En Aarde Valley. Top Righte palmiet peat wetland
smoking and burning underground. Bottom Leftirrigation techniques utilised to extinguish
subsurface fires within the peat. Bottom RightAerial view of the Main Onrus Wetland following
the extinguishing of the fire, with the burn damage being clearly visiblen the landscape. Images
courtesy of Liezl de Villers.

In response to theabove concerns, acomprehensive plan was developed to rehabilitate
the wetland through the(then) Department of Water andSanitation (DWS)and the (then)
Department of Agriculture, Forestry and FisheriesQJAFF Working for Wetlands(WFW)
Programme(Working for Wetland Programme, 2020) The plan had the objectives of:

1 Reducingerosion caused byAlP encroachment,wetland desiccation, and fire
damage;

Reducingincision (eroding of deep erosion gulleys) in the wetland;
Controlling AlPinvasions in the catchment, especially where encroacment
extendedinto wetlands and watercourses

)l
)l

The aim of this plan was, therefore, tincrease plant diversity, reduce water loss improve
the stability of the wetland soils and identify other interventions to mitigate the
impairment of water quality in wetlands and watercourses in thénrus Catchment.

However, for various reasons, this rehabilitation programme was never actually
implemented and, in September 2023 an intense rsut-off lowrgpressure system passed
over the Onrus Catchment, with 141 mm of rainfall being recorded over a 2¥bur
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periody equivalent to a 1:200 yeaflood event. The Onrus River came down fiood, and
the wetland was almost completely destroyed(Figure1-3).

Figurel-3. Images captured during June 2025, indicating the degree of erosion of the peat wetland.
The burnt peat platform visible in the top two images represents the previous wetland bed level,
prior to the extensive gulley erosion that has occurred.

Unstable pockets of palmietcovered peat could not withstand the force of the water, and
large sections of peat broke away and were washed downstream, leaving an estimated
1/3 of the original wetland area intact. In addition, many roads and bridges were
destroyed, along with a major sewerage reticulation pipelinethus allowing untreated
sewageto flow into the estuary and ocean.The rampant erosion from the flood, coupled
with the incredible force of thefloodwaters, resulted in enormous volumes of sediment
and debris being carried downstream, much of which was deposited in the lower river,
estuary, and beach.

The estuary was in a poor state of healtheven prior to this flood event, due to
anthropogenic  pressures, including reduced freshwater inflows, increased
sedimentation; extensive Phragmites australisreed encroachment (linked to increased
sedimentation); growingintensity of coastal development and tourism; and deteriorating
water quality linked with agricultural return flows and wastewater input{Western Cape
Government, 2022)

Consequently, when the floodvaters reached the estuarythere was widespread damage
to the existing riparian zone, and surrounding infrastructure Furthermore, immense
volumes of sediment rapidly fell out of suspension when they encountered the deep
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estuarine water body,with the entire estuarine and lower riverine area being covered in a
thick layer of sediment. This sediment, which consists of a combination or mineralogic
silt/ sand, the broken-up remnants of the upstream peatlands, trees and other plants,
and assorted other debris,dramatically changed the estuarine form and function. The
estuary almost-instantly changed from auseful recreational/ ecological environment, to
essentially a continuous mudiat, with flows largely being conveyed through myriad
rivulets, rather than a single channel.

Figure1-4. OnrusEstuary before op) and following pottom) the flood in September 20230nrus
River Estuary Forum (OREF), n.d.)
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This issue was further exacerbated in 2024, when much of the material that had
previously settled upstream of the main estuarine body, was resuspended and
completely silted up the remainder of the former estuarine basin(Figure 1-5). All
remaining estuarine function was therefore essentially lostollowing this flood event.

Figure 1-5. Top and Middle: Aerial drone photography of the Onrus Estuary captured in July 2024
(King 2024. Bottom: Images captured during the October 2024 Ecological Health Survey showing
the extensive sedimentation and absence of an estuarine water body.



1.3

THE CURRENT PROJECT IN CONTEXT

In response to the flood damage, and the obvious need to conduct large scale
rehabilitation works within the catchment, the Overstrand Local Municipality (OLM)
approached numerous organisations to fund the required research and worksequired

to initiate the ambitious rehabilitation/ restoration projects required in the Onrus
Catchment.

Funding was primarily secured through the United Nations Environment Progreme

O EAbAWe UT U1 LW aq Gehdladdon REstdrtophptalgsindalihdtiretbased
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other public and private sources. The scope of works $OWSs) agreed upon betwee®LM

and UNEP, included thepreparation of a Situation AssessmenReport (SAR) for the Onrus

River Catchment, withrequired information being stipulated as follows:

1 AIP infestation

9 Land transformation

91 Hydrology

1 Geohydrology

1 Wetland health and importance (including an updated quantification of
Ecological Water Requirements (EWRS))

9 Estuary health and importance (including an updated quantification of EWRs

9 Ecosystem Services value within the catchmern.

Anchor Environmental Consultants (Pty) Ltd(Anchor)was therefore approached by OLM
to complete the SAR for the Onrus Catchmentthis report), in addition to a number of

other keyrelated deliverablesincluding the development ofplans for rehabilitation of the

main Onrus wetlandand Onrus estuary for removal of AlPs from the catchment and for

securing authorisation of undertaking all of these actities.



2 LEGISLATIVE FRAMEWORK
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levels. The Constitution of the Republic of South Africa, 1996, is the supreme law and
provides the fundamental legal basis for environmental management It guarantees the
right to an environment that is not harmful to health or welbeing and requires its
protection for present and future generations through appropriate legislative and other
measures. National legislation includes primary laws (Acts), subordinate legislation
(Proclamations, Regulations, Norms and Standards, and Lists of Activities), and
Guidelines that support implementation. These are administered by departments such
as the Department of Forestry, Fisheries and the Environment (DFF&)g Department of
Water and Sanitation (DWS), or the South African Heritage Resources Agency (SAHRA),
to name but a few. The National Environmental Management Act (NEMA; Act 107 of 1998)
is the overarching framework for environmental protection and sustaable
development. It is supported by Specific Environmental Management Acts (SEMAS),
including the NEM: Protected Areas Act (NEMPAA; Act 57 of 2003), NEM: Biodiversity Act
(NEMBA,; Act 10 of 2004), NEM: Air Quality Act (NEMAQA,; Act 39 of 2004), NENgr&iesl
Coastal Management Act (ICMA,; Act 24 of 2008), and NEM: Waste Act (NEMWA; Act 59 of
2008). These are further supported by various other key environmental laws. Provincial
legislation supports national laws and addresses provincespecific issues such as
pollution control, conservation, and regional planning. In the Western Cape, the
Department of Environmental Affairs and Development Planning (DEA&DP)tie lead
authority.

At the local level, municipalities such as theOverstrand Local Municipality (OLM),
develop their own policies and bylaws to regulate land use, zoning, environmental
management, and infrastructure, which align with broaderprovincial and national
objectives. They are required to prepare spatial plans and frameworks, guided by
national and provincial legislation and informed by highetevel spatial and biodiversity
data such as the Western Cape BSP and the 2018 National Biedrsity Assessment
(NBA). Examples of key legislation and instruments prepared and applied by
municipalities include:

1 Zoning Scheme and Planning Bizaws: Regulates land use rights, zoning and
consent use applications.

1 By-Laws: Regulates management of stormwater, water use, air quality, and
waste.

1 Integrated Development Plan (IDP): A primary strategic plan which guides
municipal development priorities, including budgeting, development, service
delivery, safety, sociceconomic growth, and environmental sustainability.
Ensures alignment with nationaland provincial legislation and plans.

1 Municipal Spatial Development Framework (SDF): Provides spatial direction
for municipal growth and development while safeguarding sensitive
environments.

1 Municipal Environmental Management Framework (EMF): Identifies
environmental sensitivities, defines compatible and incompatible activities,
and provides guidance to prevent environmental degradation.
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Table 2.1 summarizes the primary acts governing the management of the Onrus River
catchment, drawing from national water and environmental laws. These apply broadly to
South African catchments but aremplemented locally through Costal Management Area
(CMA9) and strategies specific to the BreedeOlifants WMA.

Table2.1. Key National & Provincial Legislatin, International agreements/ conventions and Local
Plans, programmes and frameworks.

Legislation/ Plan /
Framework Name

INTERNATIONAL AGREEMENTS AND OBLIGATIONS
1 World Heritage Convention, 1972: Convention Concerning the
Protection of the World Cultural and Natural Heritage;

1 Convention on International Trade in Endangered Species of Wil
Fauna and Flora, 1973 (CITES);

1 Bonn Convention, 1979: Convention of Migratory Species of Wil
Animals (1979);

1  Abidjan Convention, 1981: The Convention for the Coperation in the
Protection and Development of the Marine and Coastal Environmen
of the West and Central African Region;

Description

Conventions, _ _ ) e o
programmes, summits 1 United Nations Convention on Biological Diversity, 1992;
and organisations 9  United Nations Framework Convention on Climate Change, 1992;

I Global Programme of Action for the Protection of the Marine
Environment from Landbased Activities, 1995;

1 Agenda 21, 1999 Confirmed at the United Nations World Summit on
Sustainable Development, Johannesburg Summit, 2002;

I  The Sustainable Development Summit, 2015;

Ramsar Convention: Convention on Wetlands of International
Importance,1971; and

1 UNESCO
RELEVANT NATIONAL LEGISLATION

NEMA provides for cooperative environmental governance by establishe
principles for decision-making on matters affecting the environment. It requires
identification, assessment, and authorisation of activities that may affect the
environment, socic-economic conditions, or cultural heritage. Key provisions
under NEMA include:

1  Environmental Impact Assessment (EIA) Regulations and
Specialist Study Protocols: Assessing impacts of certain
developments with listed activities and enabling stakeholder

engagement.
Natipnal 1 EMFs: Spatial tools guiding sustainable development in sensitive
Environmental areas (e.g. Saldanha BaMB.

Management Act (Act 1 Norms and Standards: Activity-specific requirements (e.g. waste

107of 1998) storage, land remediation, biodiversity offsets).
I Appeals and Compliance: Appeals, enforcement, and rectifying
unlawful activities.
1 Land Use Planning Guidance
9 Strategic Environmental Assessment (SEA) and Environmental
Management Instruments (EMIs): Tools for integrating environmental
and sustainability considerations intopolicy and planning.
Biodiversity and Ecosystem Guidelines: Promotes inclusion of ecosystem
services and biodiversity priorities in planning and decisiommaking.
The National This Act governs biodiversity management and the protection of threatened
Environmental species and ecosystems through regulations and permitslt gives effect to
Management: international agreements(e.g., theCBD, 1992) supports planning tools such



Biodiversity Act (Act
10 of 2004).

National Biodiversity
Framework (NBF)

Animals Protection
Act (Act 71of 1962)

National Veldand
Forest Fire Act (Act
No. 1010f 1998);

National
Environmental
Management: Air
Quality Act (Act 3%f
2004)

National
Environmental
Management:
Integrated Coastal
Management Act (Act
24 of 2008)

National Coastal
Management
Programme (CMP)

National Estuarine
Management Protocol

Marine Pollution Act
(Preventionof
Pollution from Ships;
Act 2 of 1986)

Project title short (even page)

as bioregional and Biodiversity Management Plans, regulates alien and invasiv
species, and establishes the South African National Biodiversity Institute
(SANBI) for research, monitoring, and reporting. The Act also mandates
biodiversity assessments like the NBA, whiclinforms conservation and
planning. The latest NBA was completed in 2018, with the 2025 edition due in
November 2025(SANBI, 2024)

The NBF isx national-level strategic policy document mandated under Section
38 of the NEMBA.. It provides a coordinated framework to guide the
GecU0ecnUaNUgqAaWwrYUOt W1 2¢qRYUAWE OT W 2t q¢
setting priorities, targets, and strategiesacross all sectors and spheres of
government. The framework is reviewed and updated every five years

This Act consolidates and amends laws relating to the prevention of cruelty to
animals.

This Act governs the prevention and combating of veld, forest, and other fires,
and provides for fire protection associations and fire management
responsibilities in South Africa.

This Act provides the framework for regulating air quality in South. It
establishes Air Quality Management Plans, requires licences for listed
activities that produce atmospheric emissions, setsNational Ambient Air
Quality Standards (NAAQSHpr priority pollutants, and allows for the
declaration of priority areas where air quality is degraded.

This Act provides for integrated coastal and estuarine management in Soutt
Africato promote conservation and ensure that coastal development is socially,
economically, and ecologically sustainable. It defines rights and duties,

regulates activities that may harm the coastal environment, and gives effect tc
international coastal obligations. It also guidesthe establishment of coastal

management lines and development and implementation of management

plans, programmes and protocols It furtherregulates effluent discharges into

the coastal environment through

I General Discharge Authorisations (GDAs): These apply to
discharges with very low to insignificant impacts, provided that
prescribed water quality and volume limits are met and is an
alternative to a full CWDP. GDA regulations apply only to specific area
within certain Ports, which is also the ase for the Port of Saldanha
Bay. This was only recently (2022) published in terms of Section 69(:
of ICMA (Government Notice (GN) 2290 in Government Gazette (GC
47019).

I Coastal Waters Discharge Permits (CWDPSs): Applies to significant
discharges with potential environmental impact. Involves detailed
assessment and permit conditions (refer to theCWDP, 2019).

Water Quality Guidelines (WQG) for Coastal Marine Waters: Provides
thresholds for water quality objectives and discharge limits. These guidelines
apply to both GDAs and CWDPs and are used to assess compliance and
potential impacts of discharges into the coastal environment (note that these
guidelines have beerupdated.

Provides the framework for implementing integrated coastal management at
national and provincial levels.

Provides guidance for managing estuaries and deveghing Estuary
Management Plans (EMPs)ncluding integration into coastal and protected
area management frameworks.

Al D2RYet G! W6 WWmnf Uqll UcqRYUcaWo YU2W
E6RGH Wl HOqAWNSDY I wtOWWNS IJWe RAG WY Waqé R U
from pollution by oil and other harmful substances discharged from ships, and
for that purposeto give effect to the International Convention for the
Prevention of Pollution from Ships, 1973, as amended by the Protocol of 1978;
and to provide for matters connected therewith.
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The Marine Living
Resources Act (MLRA
Act 180f 1998)

Sea Birds And Seals
Protection Act (Act 46
of 1973)

National
Environmental
Management: Waste
Act (Act 590f 2008)

Hazardous
Substances Act (Act
150f 1973)

The National Water
Act (NWA; Aci36 of
1998)

Water Services Act
(Act 1080f 1997)

Marine Spatial
Planning Act (Act 16f
2018)

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

Special Economic
Zones Act (Act 1&f
2014)

National Heritage
Resources Act (NHRA;
Act 250f 1999)

Promotion of Access
to Information Act
(PAIA; Act 2 of 2000)

Promotion of
Administrative Justice
Act (PAJA; Act 3 of
2000)

Disaster Management
Act (Act No. 57of
2002)

Appendices

This Act provides for the sustainable management of marine living resources
and promotes the protection of entire ecosystems and marine biodiversitylt
enables the declaration of MPAsvhere certain activities may be restricted to
support conservation goals. It also regulates commercial, subsistence, and
recreational fishing.

This Act prohibits the harassment, disturbance, killing, or capture of seabirds
and seals. Itis supported by the South African Policy on the Management of
Seals, Seabirds, and Shorebirds, 2007, aimed at reducing incidental mortality
caused by fishing opeations.

This Act provides a framework for sustainable waste management to protect
human health and the environment by reducing resource use and waste,
promoting reuse and recycling, and ensuring safe disposal. It establishes a
National Waste Management Strategysets norms and standards, requires
licences for waste activities, regulates hazardous waste, mandates local waste
planning and reporting, and covers contaminated land remediation.

Provides for the classification, control, and regulation of hazardous
substances and certain electronic products that may pose risks to human
health or safety, including restrictions on their import, manufacture, sale, use,
and disposal.

Provides the framework for the protection, use, development, conservation,
and management of water resources.One of the main provisions under this
Actis the requirementto obtain permission for certain water usesthrough

either aWater Use Licence (WUL) or, in certain cases, a General Authorisatior
(GA).

This Act regulates the provision of water services, including water supply and
sanitation, and establishes the framework for the rights and duties of water
services authorities and providers.

The Act establishes a national system foMarine Spatial Planning (MSR)
manage ocean use across sectors, promote sustainable development,
conserve marine ecosystems, and resolve conflicts between competing uses.
It is based on the 2017 National MSP Framework and guides the preparation ¢
Marine Area Plans.

Provides a national framework for spatial planning and land use decisiorte
ensure coordinated, sustainable, and equitable development. It guides zoning,
aligns planning with other legislation, and empowers municipalities to prepare
SDFs and land use systems that integrate environmental, social, and economic
objectives.

This Act governs the establishment, development, and amagement of Special
Economic Zones (SEZs).

This Act sets out the framework for protecting and managing heritage
resources, which includes cultural, archaeological (including shipwrecks), and
palaeontological resources. It also establishes the South African Heritage
Resources Agency (SAHRA) ammtovincial heritage authorities to provide
oversight.

Gives effect to the constitutional right of access to information held by the
state or by another person when required to exercise or protecights and
assigns related powers and duties to the Information Regulator.

Gives effect to the constitutional right to lawful, reasonable and procedurally
fair administrative action, including the right to written reasons for such action.

Establishes a legal framework for disaster risk management, including the
establishment of the National Disaster Management Centre and the
development of disaster management frameworks at national, provincial, and
local levels.

11
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RELEVANT PROVINCIAL LEGISLATION

Western Cape
Biodiversity Act
(WCBA Act 60f 2021)

Western Cape
Provincial Biodiversity
Spatial Plan(BSP)

Nature and
Environmental
Conservation
Ordinance (Ordinance
19 of 1974)

Western Cape
Biosphere Reserves
Act (Act 6 of 2011)

Western Cape Land
Use Planning Act
(LUPA Act 30f 2014)

The Western Cape
Provincial Spatial
Development
Framework

Western Cape
Provincial Coastal
Management
Programme

This Act provides the provincial framework for conserving, protecting, and
sustainably managing biodiversity and ecosystems. It recognises and
mandates the use of the BSP as a key tool in planning and regulatory process:
and integrates biodiversity consilerations into land-use planning and decision
making. Some sections have been in effect since 15 November 2022, while
others will be phased in through the development of Regulations. Once fully
operational, the Act will repeal older legislation consolidaing biodiversity
management into a single statute.

The Western Cape BSP is a provincial biodiversity planning tool that identifies
priority and sensitive areas, classifying them a€ritical Biodiversity Areas
(CBAY), Ecological Support AreagESA9, Protected Areas (PAs), or Other
Natural Areas (ONAs) based on ecosystems, species, and ecological
processes. Data are presented in CBA Maps. Itis used to integrate biodiversi
into planning and decisionmaking, guiding conservation and sustainable
development.

This Ordinance governs nature conservation in the Western Cape, including
protection of wild flora and fauna. Once the WCBA is fully in effect, this
Ordinance will be repealed. Until such time, relevant administrative and law
enforcement provisions remaingoverned by the Ordinance.

This Act provides for the designation and management of biosphere reserves i
the Western Cape. It regulates land use within these reserves through the
preparation of framework plans and addresses related incidental matters.

This Act governs spatial planning and land use management in the province. |
guides the drafting of provincial and municipaSDFsand ensures that these
align with national priorities andSPLUMA It ensures that infrastructure,
heritage, agriculture, tourism, ecologically important areas, biodiversity, soil
conservation, pollution control, and climate change adaptation considerations
are incorporated into planning. It also guides applicationssch as rezoning,
subdivision, and consent use.

The Western CapeProvincial (PSDFR 1 LWq 6 D WG| Y 2188 Btalutory LLIG
spatial plan, prepared and adopted under the Western Cape LUPA. It sets the
spatial vision and development principles for the province and ensures that all
municipal SDFs align with provincial and national spatiband land-use

priorities.

The Western Cape Provincial CMP is a strategic framework guiding sustainabl
coastal management, conservation, and planning. It is mandated under ICMA
which requires provinces to implement coastal management programmes
aligned with national policies.

RELEVANTMUNICIPALLEGISLATION

Water Supply &
Sanitation Services
By-Law 2022

Waste Management
By-Law 2021

By-Law Relating to
Storm Water
Management

By-Law Relating to
Trees

By-Law on Municipal
Land Use Planning (PG
7540, 4 December
2015)

Regulates the provision, use, and management of water supply and sanitation
services, including prevention of pollution from sewage and wastewater, which
is critical for reducing nutrient loads and spills into the Onrus River and
estuary.

Governs the collection, disposal, and recycling of waste to minimize
environmental degradation, including controls on illegal dumping and
hazardous waste that could contaminate the catchment's water resources.

Manages stormwater systems, drainage, and runoff to prevent erosion,
flooding, and pollution transport into rivers like the Onrus, ensuring
sustainable flow and water quality.

Controls the planting, maintenance, protection, and removal of trees, relevant
for managing invasive alien vegetation and preserving riparian zones along the
Onrus River to enhance ecological health.

Establishes rules for land development, zoning, and planning approvals to

promote sustainable use and protect sensitive areas like river catchments
from inappropriate urban or agricultural expansion.

12



2.1

The 2025/26 Integrated Development Plan (IDP) review is the third review of
Overstrand Municipality's amended 5year IDP (2022/2027), adopted on 31
May 2022. It responds to community and institutional needs, aligning with

Overstrand Municipal Sustainable Development Goals (SD§), the National Development Plan

Integrated (NDP), MediumTerm Development Plan (MTDP 20229), Provincial Strategic

Development plan Plan (PSP 2028030), Western Cape Infrastructure Framework (WCIF 2025),
and district plans. The review involved ward consultations (September
November 2024), public meetings (April 2025), and provincial assessment (Ma
2025)

The OverstrandEMFserves as a strategic tool for sustainable development in
the Overstrand Municipal Area (1,707 km? along the Western Cape's Overberc
coastline, including towns like Hermanus and Gansbaai). It integrates

Overstrand biophysical, socio-cultural, and economic factors to guide land-use planning,
Environmental biodiversity conservation, and climate resilience, aligning with frameworks like
Management the National Environmental Management Act (NEMA, 1998) and the Provincial
Framework Spatial Development Framework (PSDF). The EMF informs decisioraking for

development applications, prevents natural resource degradation, and
supports ecosystem services while addressing social needs such as housing
and poverty alleviation.

The Overstrand Municipal Spatial Development Framework (MSDF), adopted
on 13 May 2020, is a strategic planning document that guides land use,
development, and spatial growth in the Overstrand Municipality for the period
up to 2040. It aligns with nationalegislation like the Spatial Planning and Land
Use Management Act (SPLUMA, 2013), tiNDP (2030), and provincial
frameworks such as the Western Cap&SDF.The MSDF promotes sustainable,
compact, and resilient urban form, addressing challenges like population
growth (3.5% annual rate), climate change, biodiversity loss, and economic
disparities. It integrates with the IDP and EMF, emphasizing ecosystem
services, heritage protection, and equitable access to opportunities.

Overstrand Municipal
Spatial Development
Framework

W ESTERN CAPE BIODIVERSITY SPATIAL PLAN

The Western CapeBiodiversity Spatial Plan BSP identifies priority terrestrial areas
essential for biodiversity conservation, encompassing diverse ecosystems, species, and
ecological processes. It also includes aquatic features such as rivers. It classifies areas
into several categories, including Citical Biodiversity Areas (CBAs), Ecological Support
Areas (ESASs), Protected Areas (PAs) and Other Natural Areas (ONA%)e definition of
each of thecategories within theWestern CapeBSP (i.e.CBAs, ESAs, PAs and ONAs) are
summarised in Table 2.2. These are all important for maintaining representative
ecosystems, species persistence, ecological functioning, and landscape connectivity
(Pool-Stanvliet et al., 2017) These classifications are spatially represented in CBA maps,
which guide planning and decisionmaking to support sustainable development. While
municipalities may adapt the naming conventions of these categories in local spatial
plans, they must retainalignment with the BSPs underlying principles and national policy
frameworks. Spatial data layers from the 2024 Western Cape Biodiversity Spatial Plan
(CapeNature, 2024)were represented spatially inFigure2-1 indicating the relation of the
biodiversity priority areas with the Onrg River Catchment

13
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Table2.2. Summary of the Western Cape Biodiversity Spatial Plan priority categories as listed in
CapeNature, (2024)

Category  Definition

Areas that are legally protected and recognized under the National Environmental
PAs Management: Protected Areas Act (Act 57 of 2023), including formally gazetted Contract
Nature Reserves and Protected Environments.

CBAs are essential for conserving biodiversity, supporting ecosystem processes, and
maintaining ecological infrastructure. They include areas needed to meet conservation

CBAs targets, protect Critically Endangered ecosystems, and maintain landscape connectivity
CBAs must remain in a natural or neanatural state, with CBA 1 areas generally intact and
CBA 2 areas potentially degraded or containing secondary vegetation.

ESAs are not essential for achieving biodiversity targets but are crucial for supporting the
ecological functioning of Protected Areas and Critical Biodiversity Areas, and for sustaining
ecosystem services. They include key features such as climate adaptan corridors, water
recharge zones, riparian habitats, and threatened vegetation types, and should be
maintained in at least a functional condition. ESAs are classified as ESA 1 (functional areas
in natural to moderately degraded condition) and ESA 2 (sekely degraded areas requiring
restoration), with land uses permitted only if they do not compromise ecological integrity or
long-term biodiversity goals.

ESAs

ONAs are not designated as priorities in the current biodiversity spatial plan but still retain
much of their natural character and contribute to biodiversity and ecological infrastructure.

ONAs While they allow greater flexibility in management and land use céivities should aim to
minimise habitat and species loss and maintain ecosystem functionality. Highmpact land
uses may be permitted but require appropriate environmental authorisation.

Legend
[ GaoH
I WCBSP2023 PA
[ WCBSP2023 MPA
WCBSP2023 CBA 1
I CBA 1: River
[ CBA 1: Estuary
CBA 1: Wetland
I CBA 1: Terrestrial
WCBSP2023 CBA 2
I CBA 2: Aquatic
I CBA 2: Terrestrial
WCBSP2023 ESA 1
[ ESA 1: Aquatic
WCBSP2023 ESA 2

0 1 2 ki
| a &N&'ﬂm‘%ﬁél

Figure2-1. Spatial representation of designated biodiversity priority areas in relation to th@nrus
River Catchment
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3.1

BIOPHYSICAL CONTEXT

LOCATION AND EXTENT OF THE ONRUS RIVER CATCHMENT

The Onrus River catchment is situated within the temperate biogeographic region along
the west coast of South Africa, approximately 7 km northwest of Hermanus (Harrison et
al., 2000). It falls within quaternary catchment G40H and forms part of the Breede
Gouritz Water Management Area GGWMA) which is managed by the Breed®lifants
Catchment Management Agency (BOCMA; formerly Breed&ouritz Catchment
Management Agency, BGCMA)Catchment G40H spans an area of approximately 59 kmz2
and lies within the Overstrand Local Municipalit(OLM), which is part of the Overberg
District Municipality (ODM)in the Western Cape ProvinceRigure1-1).

The Onrus River extends over a length of 16.8 km and flows through the HemelAarde
Valley, which is flanked by the Babilonstoringberge and Kleinrivierbergeountain ranges
(Figure3-1). The broader upper Hemedn Aarde Valley is situated at an elevation of 6G0
1000m above sea level INASL), while the narrower lower valley lies at an elevation of
200T400mASL These two sections are divided by the Attaquas Kloof ravine, at the head
of which is the dam wall of the De Bos DanfFigure 3-1). Several streams feed into the
Onrus River, with the Antjies River being the primary tributarffhese tributarieshave their
source on the steep slopes of the Onrus Mountains Downstream of the De Bos Dam lies
the Main Onrus Wetland, which is classified as an renchannelled valley-bottom
wetlandm &clidrding to the national classification system for aquatic ecosystems(Ollis
et al2013).

Legend
[ G4oH
© G40H033 Weir
G40H Rivers
Non-perennial
— Perennial
[ NBA2018 Artificial Waterbodies
NBA2018 National Wetland Map 5
[l Coastal
[ Estuarine
[] Inland - Natural
[ Transition

Meosselrivierd(

&L‘i%@ﬁ%

Figure 3-1. Waterbodies within the G40H quaternary catchment. Blue lines indicate perennial
river channels; light blue line indicate nonperennial river channels; the yellow circle indicate the
G40HO033 weir red polygons represent artificial waterbodies; purple polygons denote coastal
wetlands; the pink polygon represents theestuarine functional zone; yellow polygons indicate
natural inland wetlands; and green polygons represent transitional zones between the freshwater
system and the estuary.
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3.2

GEOLOGY

The primary stratigraphic units within the Onrus River Catchment include formations
from the Malmesbury Group, Cape Granite Suite, Table Mountain GrouplfNIG,
Bokkeveld Group, and Bredasdorp Group(Heineken and Damstra 1983) The
Malmesbury Group, which represents the oldest lithological unit in the region, has been
intruded by granitoids of the Cape Granite Suite and forms the basement complex upon
which the thick sedimentary sequences of the Palaeozoic Table Mountain andBkeveld
Groups were subsequently deposited. Granitic outcrops associated with the Cape
Granite Suite are exposed in the Hemedn-Aarde Valley, north of the De Bos Darffrigure
3-2 and Figure3-3).

The TMGis the predominant geological unit in the Hermanus region and comprises
several formations, namely the Peninsula, Pakhuis, Cedarberg, Goudini, Skurweberg,
and Rietvlei Formations (Heineken and Damstra 1983) The highly folded and
mechanically resistant quartzites of the Peninsula and Skurweberg Formations give rise
to prominent topographic features, forming steep, rocky ridges and mountain ranges
(Figure 3-2 and Figure 3-3). These structures constitute the eastwest trending
topographic backbone of the Onrusberge, Babilonstoringberge, and Kleinrivierberge. In
contrast, the Bokkeveld Group, composed primarily of more erodible shales and
siltstones, underlies the northeastrsouthwest oriented Hemelen-Aarde Valley and
contributes to its subdued topography.

== Onrus River
£ Onrus Catchment (G40H)
Geology

Quaternary Deposits
[ Bokkeveld Group
Cedarberg Formation
I Goudini Formation
Hermanus Pluton
Pakhuis Formation
Peninsula Formation
I Rietvlei Formation
Skurweberg Formation

Strandveld Formation

&é!ﬂ%ﬁ%ﬁﬁ[

Figure3-2. Geology of the Onrus Catchment.
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a— Onrus River Quartzitic sandstone, minor
conglomerate and shale

D Onrus Catchment (G40H) Scree/Talus/Alluvium gradin
grading

Substrate Description ik plesmancgraial

Shale, siltstone, subordinate

Brownish-weathering, quartzitic
sandstone

sandstone, subordinate shale
and siltstone Thick-bedded, medium- to
coarse-grained, cross-bedded,

Granite 3 4 o
white-weathering, quartzitic

Light-grey to red sandy soil sandstone
Mudrock, siltstone I Unconsolidated dune sand
Mudstone (diamictite) or White, siliceous, feldspathic

I sandstone containing scattered - sandstone, subordinate
pebbles, cobbles and boulders mudrock in places

&N%‘:.‘%%

Figure3-3. Descriptions of the various geological substrates present within the Onrus Catchment.

GEOHYDROLOGY

Geohydrology refers to the study of water falling beneath theEC¢ | qékt Wt a2l nc¢
(groundwater). The movement andaccumulation of groundwater is dependent on factors

such as sol structure, impermeable rock layers, porosity the degree to which water can

flow through tiny holes/ fissures in rock layers)etc. Groundwater typically accumulates

RUWt 2At 21l neHUIW!Y ql 2 #Ha e IwdichlUtah (b¥sentialy dundlions@suz Rn 131
groundwater reservoirs/ lakes, etc. These aquifersan be of critical importance for water

security in some areas as their abstraction through boreholes, wellfields, ¢c., can allow

for access to freshwater volumes that wouldotherwise be impossible should only

existing surface water resources be utilised.

Much of Catchment G40H falls within a Strategic Water Source Area (SWSA), which is
classified as having importance for groundwater resources Higure 3-4). The TMG
sandstones and Bokkeveld Group in the area support a number of large underground
aquifers suitable for groundwater abstraction. The groundwater depth within the
catchment varies substantially (cite umvoto). This ranges from neeasurface, to (~500r1
600 M) when aquifers are located deep underground (and under confining cap rock
layers).

The suitable nature of the local aquifers for abstraction has resulted in the development
of a number of wellfields in the area, whictpredominantly target the Peninsula Aquifer
(which is located at a depth of between 50 and 30t below the surface) The most
notable of these abstractions occur at theCamphill and Volmoed wellfields, however,
there are a number of other production (or monitoring) boreholes located within the
catchment, which also utilise the Peninsula Aquifer
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] ;
—— Onrus River

D Onrus Catchment (G40H)

Strategic Watercourse Areas

[:] Groundwater

:I Surface Water

:I Surface Water and Groundwater
NS T = =

environmental

Figure3-4. The Onrus Area in relation to delineated Strategic Water Source Areas

e Onrus River

D Onrus Catchment (G40H)

@ Borehole Locations

&Ae\ va %er'm(e)nBa |

Figure3-5. Monitoring boreholes in the Onrus catchment.

A number of famersabstract water from the Nardouw Aquifer, which overes the
Peninsula Aquifer, and is targeted in areas where th@eninsula Aquifer is located
particularly deep underground éuch as the area in the vicinity of the Southern Rigkaarm,
Hamilton Russel Vinyards, and Ashbourne Farm, wheredtccurs at approximate depths
of between 500r600m below ground. In these areas, thePeninsula and Nardouw
Aquifers are separated by te Winterhoek MegaAquitard (rock layer with very low
permeability that allows only limited transfer between aquifers), which is between 250
300m in this area and has beenconfirmed through longterm (10120 year) groundwater
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monitoring data for the Hemel en Aarde ValleyUmvoto 2020. Consequently, utilising
the Peninsula Aquifer in these areas would present a substantial logistical and financial
constraint, despite the Peninsula Aquifer being the highestielding aquifer in the area.

These boreholes are utilised by both the municipality angrivately-owned farms for
agricultural use (Umvoto 2020.

CLIMATE

The Onrus River Catchment is subjected to a winter rainfall regime, which is typical of
much of the Western Cape of South AfricaThe majority of precipitationtherefore occurs
during the winter months, which is linked to the eastwards movement ofilow-pressure
cells which form part of rid-latitude cyclonewsystems. These systems,which form
within the Southern Ocean,pass just south of/ over the Western Cape during the winter,
months, thus leading to precipitation, along with northwesterly winds. Conversely, the
shifting of high-pressure cells in the region during the summer months results in these
cyclones being pushed further south, with the result being that minimal raiill occurs
over the warm summer period and a south-easterly wind prevails. This seasonality is
visible in the precipitation charts for the closest continuouslyrecording weather station,
w9 ¢ 0T YFgub3-A, 618 Elsenburg, 2025

However, in addition to winter rainfall, the Overberg Area is alswulnerable to

G61UY G 1U¢ Weubi lpwskkld WiIGR H 6 W I 131+ Wa Y WibhpddGl 13t + 2 |
of the easterlymoving mid-latitude cyclone process (Heinecken & Damstra, 1983) These

cutoff lows form when one of thelow-pressurecells,n Y1 ¢ RUNWG¢ | q WY n,Weé W ¢ ¢
2001t WgqYYWnel WOY!I q6AWe¢ UT WRt WpHe qWYnéelisnl Y& W
sometimes continue to travel further northwards and rsitiover the southern coast of

South Africa thus resulting in heavy rains and flooding conditions till the system

dissipates. These systems are most prevalent (and conceimg) in the Onrus Area during

the spring-early summer period (Septemberto-November) andcan result in the most

intense conditions experienced within the region. It was an intense cutoff low system

that, in September 2023, resulted in the estimated 200-year recurrence intervalflood,

that hit the Overstrand area, and caused the catastrophic damage to the Onrus River

System, that is described within this repor}

Orographic precipitation, induced by the nearby coastal mountain rangesjfurther
contributes to localised rainfall intensification within the elevated areas of the
catchment, when compared with the coastal plain, which typically experiences lower
total precipitation (Heinecken & Damstra, 1983)

It is thereforeevidentthat the system experiencessubstantial seasonal, interannual, and
spatial variability with respect to climate/ rainfall, with extremes of both drought and
flooding being experiencedover the span of relatively few years.
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Figure 3-6. Top: Monthly rainfall data for the Caledon PP weather station. BottomDaily rainfall

data for the Caledon PP weather station Source:GIS Elsenburg (2025)
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2023 /09 /25
Valid: 12:00 UTC

Airmass\ﬁGB(Eu ETSAT)
Image date: 23.09.2023

Figure 3-7. Synoptic weather chart of EY2 q6 Wl nl RA¢ WI 21 RUNWq6 IWGU¢t WYnU
event, with the cut-off low being visibleto the south of South Africa. Source: SAWS (2023)
EcCqUIORqUW2RIUs WY nWagéWWeRI G¢t t WG 3t DUOqWyY211 WEYe q6 LW
flood. Visible is the cutoff low positioned over the southern coast of South Africa (indicated in

red). Source:EUMETSAT2023)

HYDROLOGY

The following synthesis is based on the Onru€2C Hydrology Report by Lorentz et al.
(2024). A longterm hydrological dataset (19772023) of observed flows at the G40H033
weir, located upstream of the De Bos DamHKigure 1-1), was analysedto identify trends
and anomalies in streamflow. Prior to April 1993, the Mean Annual Runoff (MAR) at the
weir was recorded at approximately 20 Mm3/annum However, a pronounced decline in
flow was observed after April 1993, with the MAR decreasing to approximately 7
Mm?3/annum. Post1993 annual flows ranged from a minimum of 2.7 Mms3/annunto a

21



maximum of 13.3 Mm®annum. The highest extreme event was recorded on 23
September 2023 with an estimated flow rate of 83/fs. However, this value is considered
unreliable, likely due to the weir being overtopped or operating beyond its measurement
capacity during the event. Consequently, the actual peak discharge was probably higher
than the reported value.

The cause of this abrupt reductionin flow evident in 1993 remains uncertain, though
several hypotheses have been proposed. These include: significant changes in land use
and/or water abstractions upstream of the weir; alterations to the rating curve applied
before and after April 1993; and potential structural denage to the weir, which may have
allowed low flows to bypass measurement due to insufficient ponding above the crest
level.

To assess hydrological processes in the catchment and the impacts of landse change,
an ACRU agrehydrological model wassetup as part of the hydrologycomponent of this
project (Lorentz et al.2024). The ACRU model was selected for its capacity to simulate
daily flow dynamics and sensitivity to vegetation and land use. It maintains internal
consistency across the climaterplantTtsoil continuum through integrated feedback
mechanisms.

For spatial modelling purposes, the Onrus catchment was delineated into three major
sub-catchments using a Digital Elevation Model (DEM):

9 Sub-catchment 1: Includes inflow to and outflow from the De Bos Dam;

9 Sub-catchment 2: Covers the river reach from the De Bos Dam outlet to the
wetland outlet;

1 Sub-catchment 3: Extends from the wetland outlet to the estuary discharge
point.

A series of six landuse scenarios were developed to investigate the effects of vegetation
change, invasive alien plant proliferation, and water abstraction:

9 Scenario V1 (Natural Vegetation Baseline): Simulates pdisturbance
conditions using natural vegetation types defined by Acocks (1988).

9 Scenario V2 (Current Land Use): Reflects presettay land cover based on the
2022 South African National Land Cover dataset, with combined farm dams
and De Bos Dam operations included.

9 Scenario V3 (Current Land Use + 50% Fynbos Alien Invasion): Assumes that
50% of existing fynbos areas are replaced by alien invasive vegetation. All other
parameters remain consistent with Scenario V2.

9 Scenario V4 (Current Land Use without Irrigation): Maintains current land use
and alien vegetation distribution but excludes irrigation abstractions from the
De Bos Dam.

1 Scenario V5 (Current Land Use without Alien Vegetation): Assumes all alien
vegetation has been removed and replaced with fynbos. Irrigation withdrawals
remain.

9 Scenario V6 (No Irrigation or Alien Vegetation): Represents a fully rehabilitated
landscape with restored fynbos and no irrigation abstractions, but retaining
current land-use boundaries.

The various scenarios (Scenario \V¥6) were compared to the baseline/ natural
vegetation scenario (Scenario V1{Table3.1).
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Table3.1. Catchment-scale hydrological modelling outcomes.

Change

Scenario Description from
Inlet Outlet

Dam Dam

Natural

(Mm¥a)  (Mm%¥a) (Mm%¥a) (%)

Natural vegetation 9.4 9.4 13.9 0.0%
CurrentLand Use 9.7 6.5 11.1 -20.2%

0,
Current Lan.d Use, 50% of 8.2 5.0 9.0 -35.3%
Fynbos = Alien
Cl.'l rre‘nt Land Use without 9.6 9.3 13.9 -0.2%
Irrigation
Cljlrrent Land Use without 9.7 6.6 111 -19.8%
Aliens
CurrentLand Use without 97 9.3 13.9 0.1%

Aliens or Irrigation

Under current land use conditions (Scenario V2), simulated discharge at the weir exceeds
that of the natural vegetation scenario, likely due to the increased extent of impervious
surfaces. However, a notable decline in discharge is observed downstream #te dam
outlet, likely reflecting storage and abstraction impacts. By the time flows reach the
estuary, the MAR under current land use is estimated to be approximately 20% lower than
under natural vegetation. Scenario V3, simulating 50% alien plant invia® into existing
fynbos areas, results in an additional 15% reduction in MAR at the estuary compared to
current land use. This suggests a significant reduction in runoff due to increased water
use by invasive vegetation. In Scenario V4, where irrigatiabstraction is removed but
alien vegetation remains, MAR at the estuary approaches that of the natural vegetation
scenario. This indicates that the water savings from eliminating irrigation nearly
compensate for losses due to alien vegetation, with incrased runoff from impervious
areas further contributing. In Scenario V5, which assumes complete alien vegetation
removal and restoration of fynbos, the model predicts a slight increase in runoff
compared to current conditions. This may result from the relacement of alien species
on steep slopes with grassland, which potentially has a higher runoff coefficient.
However, the model may underestimate evapotranspiration from riparian alien
vegetation, and improved calibration using fieldbased evapotranspiraion data is
recommended. Enhanced spatial mapping of alien species would also support more
accurate runoff projections. Scenario V6, representing current land use with no irrigation
abstractions and no alien vegetation, produces slightly higher runoff #n the natural
vegetation scenario, again attributable to increased surface runoff from impervious
areas.

The projected climate change impacts for Quaternary Catchment G40H, which
encompasses the Onrus River basin, indicate a decline in mean annual runoff due to
decreased rainfall and increased evapotranspiration. Model simulations suggest a 10

20% reductionin runoff for the nearfuture period (2015r2044) and a 4850% reduction
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in the distant-future period (2070r2099), as shown in Table &. These projections are
based on natural vegetation cover and do not incorporate potential future land use
changes, the construction of impoundments, or increases in water abstraction.

These findings underscore the significant influence of land use, invasive species, and
water abstraction practices on catchment hydrology. Improved field data on alien
vegetation distribution and water use would enhance the robustness of model outputs
and support more effective water resource management.

PHYsIcAL CHARACTERISTICS AND DYNAMICS

ONRUSRIVER

The Onrus River arises on the Babilonstoring and Kleinrivier Mountains and flows in a
south-westerly direction towards the town of Onrus where it flows into the ocean. In its
upper reaches, the rivercontains significant wetlands associated with the watercourse
channel. The river flowsthrough cultivated lands for much of its middle reaches where
the river consists of a single channel and theiparian zone is heavily invaded with alien
woodland. It is in this reach that the river is dammed ithe De Bos Dam which supplies
water to the town of Hermanus and farms in the valley. Downstreamwf the dam the river

is joined by two of its more significant tributaries; an unnamed stream and thAntjies
River.

At the confluence of the three watercourses, the Onrus River forms a wide wetlandhe
main Onrus Wetland which is described in more detail below). Where the Onrus River
leaves the Hemel en Aarde Valley and enters the coastal plain, it pass#gough a narrow
kloof where the wetland habitat associated with the river largely disappearsShortly fater
this point the river discharges in to the Onrus estuary which is alsdescribed in more
details below (Section 3.6.3).

ONRUSWETLAND

The Onrus Wetland comprises a large (= 37.5 ha) wetland on the main stem of the Onrus
River, in the Hemel en Aarde Valley of quaternary catchment G40Hsing the national
classification system for aquatic ecosystems ofOllis et al (2013, the wetland is classified
as a naturally unchanneled valley bottom wetland and, prior to the impacts that have
progressively ravaged it in recent decades, comprised a wide (approximately 220 m wide
at its widest point), + 2 km long wetland, with a dowrseam slope in the order of 1% on
average (slopes estimated off 5 m contours) and dense wetland vegetation that provided
a nearly 100% cover of the wetland, with occasional areas of channelled surface flow
visible in early aerial imagery (e.g. 2004 GooglEarth imagery). The lateral cross
sectional; slope within the wetland (i.e. from side to side) would be less than a 5m drop,
as shown in aerial imagery in Cape Farm Mapper that indicate that the entire wetland pre
2023 floods lay within a 5 m vertical bad (see Figure 3-8, Figure3-8).

24



3.6.3

Appendices

Figure3-8 Upstream section of the Onruswetland post 2023 floods (image 24/4/2025) but showing
original (pre flood) contours. Map from Cape Farm Mapper (https://gis.elsenburg.com/apps/cfm/)

The Onrus Wetland itself is located in the wetland South West Fynbos Bioregiona

bioregion identified as Critically Endangered ivan Deventer et al (201Pand lying, in the

present case, within a terrestrial area mapped as naturally comprising (now Critically
Endangered) Elim Ferricrete FynboN 6 IJW§ Ul 2+ Wi Waqdc¢ Ul WRY WG R 3T LW
known peatlands in the current Global Peatland Map (https://maps.work/gpd/) and

includedin] | 2 UT 0 R U N W)Jistidgcofipktiandd im ThéCalle Fold Mountains peat

ecoregion that have been affected by fire.

Although considered in this section as a separate unit, it is important to note that the
wetland, under natural conditions, would have formed a neacontinuum of (mostly
channelled) valley bottom wetlands along the river reaches upstream of the wetland.
These wetlands are evidenced today in deeply incised, actively eroding channels, along
the banks of which remnants of deep organic soils can still be seen

ONRUSESTUARY

NEUWsUl et WEt qec¢!l ! WRt WYUWWYNWEYeaqdblWl nl RA¢CKt W
Jt qec¢cl RUt Ws Ra6RUWa6WWs ¢l GWqUGGUIl ¢ qUWHRYNUYNI
Y G1J U o # {{T¥rpiéJdt ab.|lP012;Van Niekerk & Turpie, 2012) It isa relatively small

estuary, with a totalfloodplain area of approximately 15 ha. It was ranked 94f all South

African estuaries in terms of its overall conservation importance andas such, is not

considered to be particularly important for estuarine biodiversity at a national scale

Conversely, the estuary (and surrounding town) is an important recreational area and
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holiday destination, with the small residential population of Onrus being bolstered greatly
during holiday periods, due to tourisny which also stimulates the local economy.

HYDRODYNAMICS

The Onrus Estuary is classified as a small temporarily closed systewdn Niekerk et al.
2019). InDWS(2017), it was reported that data from the DWS water level gauge (G4T011)
and personal observations of the authors indicated that the mouth was closed at times
with a large sandbar.CSIR(1991)estimated that the average crest height of the berm was
estimated at +2.8 m mean seal level (MSL) and that due to its small size the estuary is
most often in a semiclosed state as it can fill and overtop at relatively low inflow rates by
means of a narrav channel that forms on the western edge of the sandbarlt was also
noted in DWS(2017), that this narrow channel serves as an overflow, rather than a tidal
inlet, and seawater only penetrates during high storm spring tides as evident from kelp in
the lower reaches of the estuary With the arrival of sufficiently large floods, however, the
overflow channel scours deep enough to allow for a brief period of tidal fluctuations, i.e.
Open State. The sandbar starts rebuilding on the seaward side as sand is deposited back
on the beach by wave action and usually closes within ten days, revertingatk to an
overflow channel. The Onrus Estuary was therefore described in DWS (2017) as being in
¢ WG| H 6-tlosed HiatdJar fRe majority of the time, with the estuary outlet higher
than the tidal range. The main body of the estuary was at a level less than 1 m above MSL
across much of its length and dropped down as low as 1.3 m below MSL in places.

A series of topographic surveys conducted between 1994 and 2024 indicated little
change in the profile of the estuary up to 2022, and also suggest that the mouth region of
the estuary has changed little since the 1990s, that the berm is still at around #82m MSL
and that there is still a narrow channel on the west side of the mouth that serves as an
overflow for the estuary. The bed level in the main body of the estuary changed
dramatically in 2023 following a major flood in September of that year when ¢h
Overstrand experienced 135 mm of rain in 48 hoursThis flood resulted in an enormous
quantity of sediment being deposited in the estuary which has fundamentally altered
hydrodynamic and ecological functioning of the system.Much of the sediment that was
deposited in the estuary originated from a major wetland system (the Onrus Wetland)
some 4 km upstream of the estuary.

Deposition of sediment in the estuary caused the bed level to rise to between 0.5 m and
3.0 m above MSL across its entire length.The volume of sediment deposited in the
estuary (based on the change in the bathymetry profiles between the 2021 and 2023
surveys) is estimated at around 180 000 f Since the flood, there has been some
redistribution of sediment in the estuary and bed levels are now

WATER QUALITY

There is limited historical data for water quality for the Onrus Estuary but it has always

been identified as a freshwaterdominated system, where instantaneous salinity varied

from around 0-4 PSU during the closed state to around 31.7 PSU when the estuavgs

open to the sea. DWS(2017) suggested that under the Reference condition, the open

scqldl Wel et WYnNnWaqéIWWItgecl ! Ws I JWaYt qd! WHGI
Y+! DUUOcqUT Well RE Y YO 21T WY $! @isbavedyinotgahit vitthgetl ¢ UT WY 0
K P MLWG& N diggavedidordghnicphosphate K LUN M LLIDWS(20 17 )8kt provided some
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of the abiotic states (closed, semiclosed, open) for the Reference and for their Present

Day (2017) condition. Based on these estimateWS(2017)rated water quality in the

estuary as Moderately modified (D category) and allocated a score of 56% to water quality

health.

A rapid ecological assessment was undertaken of the estuary §iark et al.(2024), which
included collection of data on water quality (temperature, salinity, dissolved oxygen, pH,
Total Suspended Solids, ammonia, nitrate, nitrite and dissolved inorganic phosphorus).
These data suggest that projections byDWS (2017) were largely correct but that
conditions have deteriorated even further since this time as a result of the massive
deposition of sediment in the estuary (salinity levels in the estuary are expected to be
markedly lower now than in 2017, even under open muh conditions, due to a much
reduced tidal prism) along with further increases in nutrient levels and suspended
sediment levels.

Water quality health scores for the Present Day (2024) were derived in a similar way to
those for 2017 (DWS 2017), in accordance with methods set out in the Eidanual and
were based on average water quality conditions under each abiotic state and the
anticipated frequency of occurrence of the various states. Based on this, we estimate
that the water quality health of the Onrus Estuary has declined from around 56% (D
category) in 2017 to 36% (E category) in late 2024.

PHYSICAL HABITAT

In their assessment of the state of the Onrus Estuarjdeinecken & Damstra(1983)
concluded that it was likely that marine sediments (coarse sand) could enter the lower
part of the estuary during extreme storm events but generally do not penetrate further
than 100 m upstream of the estuary mouth. They found that beyond 100 m, marine
sediment is replaced by finer, catchmentderived sediment with a higher percentage of
organic mud. Average deposition of catchmenterived sediment for the period 1940 to
1990 was estimated at approximately 1 200 Aper year(CSIR, 1991) The De Bos Dam
acts as a sediment trap and therefore most of the sediment deposits originate from the
lower catchment below the dam. DWS(2017) surmised that over the subsequent two
decades, agricultural development had remained relatively stable and sedimentation
rates were not expected to have increased substantially over this period. This is borne
out in the bathymetric surveys, which indicae little sediment build up in the estuary over
this period. Based on this information and some limited observations of the habitats in
the estuary, DWS(2017)surmised that supratidal and intertidal sediment structure were
expected to be relatively similar to that under the Reference Condition, but there has
been a significant increase in the organic sediment fraction in the subtidal areas of the
estuary as a esult of contamination by raw sewage.

The situation changed dramatically in 2023, following a major flood in September of that
year when the Overstrand experienced 135 mm of rain in 48 hours. This flood resulted in
an enormous quantity of sediment being deposited in the estuary which has
fundamentally altered hydrodynamic and ecological functioning of the system as
outlined above. Intertidal sand and mud flats that were present in the estuary are now
entirely absent andare rapidly being invaded by hragmites australisthat was historically
restricted to the shallow waters along the banks of the estuary. The characteristics of the
sediment in the estuary also changed dramatically as a result of the flood, with the result
that most of the estuary is now filled with coase river sand with patches or even thick
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layers of peat scattered here and there. Muddy sediments that were present in the middle
and upper reaches of the system in 2017 are now entirely gone.

Based on the forgoing, the physical habitat health of the Onrus Estuary was rated at a D
category (50%) in 2017 but has now declined to an F category now (2024, 15%).

W ATER QUALITY

Water quality monitoring in the Onrus Rivercatchment focuses on faecal indicator
bacteria, such asintestinal Enterococci and Escherichia coli (E. coli), which serve as
proxies for pathogenic contamination from sources like sewage spills, agricultural runoff,
and urban stormwater. Elevated levels of these indicators can pose health risks to
humans engagdng in fullkcontact recreation (e.g., swimming) and contribute to ecological
degradation through eutrophication and habitat alteration. This chapter anabes a
dataset spanning September 2015 to April 2025, comprising over 900 samples from
seven primary sites along the river and estuary. The analysis evaluates spatial and
temporal patterns in Enterococci and E. coli concentrations and compares them to
national and local legislative limits under theNWA (Act 36 of 1998) and associated
guidelines from the DWS These limits are designed to protect human health and
ecosystem integrity, with thresholds defined for recreational use categories (futontact,
intermediate-contact, and non-contact).

Sampling to test water quality was done in six locationdgure3-9). Samples were tested
for intestinal Enterococci, E. coliand Coliforms. Intestinal Enterococci andE. coliwere
measured inColony Forming Units per 100 millilitergcfu/100ml).

Legend
[ G4oH
e Water Qaulity Sample Points

—— Onrus River LR B
. { HaygroVe Haven 'z“'

A RIS * Q\NCHOR

Figure3-9. The waterquality sampling points for the Onrus River Catchment
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FLORA

TERRESTRIAVEGETATION

There are ten different terrestrial vegetation types present within the G40H quaternary
basin; Agulhas Limestone Fynbos, Cape Seashore vegetation, Elim Ferricrete Fynbos,
Hangklip Sand Fynbos, Kogelberg Sandstone Fynbos, Overberg Dune Strandveld,
Overberg Sandstone FynbosRilens Silcrete Renosterveld Southern coastal Forest,
Western Coastal Shale Band VegetatiorF{gure3-10)bi ~ 2 R U¢ WOWA2 qé6 131 nYI T AL
African National Biodiversity Assessment 2018 Technical Report Volume 1: Terrestrial
Al1J¢ 0 0 A wlb&Eddivinaet vegetation types found within the G40H quaternary basin is
Overberg Sandstone FynbosElim Ferricrete FynbosR0ens Silcrete Renosterveldand
Overberg Dune Strandveldbi~2 HRUc¢ W W A2 q6131 nYI T AW =MME 6 W /BE
7RYTR2UIt Rg! W ++ W3t GWNUqUW=MNYWRNUHASURAHCOWANGY
Overberg Sandstone Fynbogype is generally associated with Low mountains, undulating
hills and moderately undulating plains which supports dense stands of restiod, ericoid
leaved and proteoid shrublands(Mucina & Rutherford, 2006) This vegetation type is
dominated by proteiod and ericacous fynbos but can also have restiofynbos occurring
locally (Mucina & Rutherford, 2006) The Elim Ferricrete Fynbos vegetation type is
associated with undulating hills and plains which is covered with open to closed dwarf
shrubland with occasional scattered tall shrubs (Mucina & Rutherford, 2006) This
vegetation type exhibits considerable ecological diversity, encompassing all structural
variants of fynbos (Mucina & Rutherford, 2006) However, it is characterized
predominantly by extensive areas of asteraceous fynbos, where logrowing proteoid
species are dominant(Mucina & Rutherford, 2006) In degraded states, this vegetation
type becomes increasingly dominated by Elytropappus rhinocerotis (Mucina &
Rutherford, 2006) At ecotonal zones where soils transition to deeper sandy substrates,
Protea repensmay become the dominant species(Mucina & Rutherford, 2006) These
transitional communities often exhibit higher species richness compared to the adjacent
Overberg Sandstone FynbogMucina & Rutherford, 2006) Rlens Silcrete Renosterveld
occurs as highly fragmented patches on the summits and highlands of undulating hills
and plains, with larger remnants frequently associated with drainage line§Mucina &
Rutherford, 2006) Unlike the rare and isolated occurrences of silcrete renosterveld along
the West Coast, its presence on the South Coast represents a prominent landscape
feature of the uplands, where it persists as part of a remnant African surfacg@ucina &
Rutherford, 2006) These isolated habitats support open, lowgrowing shrublands,
typically comprising cupressoid and smaltleaved species(Mucina & Rutherford, 2006)
The vegetation structure ranges from low to moderately tall, is rich in succulents, and is
usually dominated by Elytropappus rhinocerotis (renosterbos) (Mucina & Rutherford,
2006). Overberg Dune Strandvelds associated with flat to gently undulating dune fields,
notably those of Die Plaat near Stanford and the De Hoop area. It supports closed
canopy, evergreen, sclerophyllous shrublands reaching heights of up to 4 meters in moist
dune slacks and shelteredvalleys protected from prevailing winds. In more exposed
coastal areas, vegetation transitions to coastal thicket, typically windpruned and
seldom exceeding 1 meter in height along the littoral zone.
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Figure3-10. The vegetation types present within the G40H quaternary basiSANBI2019).

Of these 10 vegetation types three are critically endangered (Agulhas Limestone Fynbos,
Hangklip Sand Fynbos and Kogelberg Sandstone Fynbos), three are endangered (Elim
Ferricrete Fynbos, Overberg Dune Strandvekhd Rlens Silcrete Renostervel)l while the
remaining four vegetation types are listed as least concerned (Cape Seashore vegetation,
Overberg Sandstone FynbosSouthern coastal Forestand Western Coastal Shale Band
Vegetation) Figure3-11) (SANBI2019). Three of the four dominant vegetation types are
classified as being endangered and have been significantly fragmented by anthropogenic
activities (seeFigure3-10).
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Figure3-11. The threat status of the vegetation types within the G40H quaterna(ANBI2019).
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3.8.2 PERENNIAL ANDAQUATIC VEGETATION

The natural (or reference) condition of the Onrus wetland is assumed to be a wetland
dominated by Prionium serratum (palmiet) reedbeds. This species is a South African
endemic, occurring naturally in (mainly coastal) wetlands in the Western and Eastern
Cape Provinces and southern KwaZuhiNatal (Cook 2004). In the Onruswetland, it
occurs in conjunction with other indigenous wetland plants, including Pteridium
aquilinum (bracken fern) (often forming dense bands in disturbed areas), as well as
Psoralea pinnata and Cliffortia strobilifera, in patches along the dense wetland margins
and Phragmites australis(common reed), along drier wetland margins in places on the
eastern sides of the wetland.

3.8.3 ALIEN INVASIVE SPECIES

The G40H quaternary catchment has undergone extensive invasion by IAPs, posing a
critical threat to the ecological integrity and hydrological functioning of its terrestrial,
riparian, and wetland systems IAPs have proliferated rapidly over recent years, with
cover increasing more than tenfoldy from 0.82 km2 in 2018 to 8.6 km? in 202¢ now
representing approximately 15.7% of the total basin aregrigure3-12, Figure3-13). The
most heavily invaded zones occur along the middle and lower reaches of the Onrus River
and within the degraded wetland upstream of the estuary.

The IAP community is dominated by five key woody genenaamely Gums (Eucalyptus),
Wattles (Acacia), Pines (Pinus), Hakeas (Hakea), and Poplars (Populus), which
collectively account for the vast majority of invasion Spatial patterns reflect species
specific habitat preferences:

1 Wattles and Gums are most abundant adjacent to watercourses, consistent
with their high wateruse efficiency and affinity for riparian corridors.

9 Pines and Hakeas dominate mountain slopes and upland terrain, linked to
historical forestry plantings and their ability to exploit nutrientpoor fynbos soils.

9 Poplars are concentrated on agricultural properties, likely due to deliberate
planting as windbreaks or shade trees.

9 Coastal dune and sandy lowland areas exhibit elevatedVattle colonisation,
demonstrating their adaptability to nutrient-poor coastal substrates.

Management units (MU), which are defined asspatially delineated areas within the
broader management area that share similar environmental characteristics, invasion
status, and management requirements were delineated by cadastral boundaries
(excluding residential erven)to/ with the purpose of structuring, prioritising, and
implementing control operations in a systematic and costeffective manner. Most units
have received little to no IAP control and arelominated by mature, reproductive
individuals. Assuch all MUs are considered to be in the initial clearing phase indicating
that little to no clearing has been done.This study therefore focuses on adult plants (>1
m) and is specifically concerned with the completion of initial clearing operations rather
than follow-up treatments.

The density of IAPs varies significantly across management units, with several units
already exceeding 5075% cover, particularly forWattles, followed by Gums, Pines,
Poplars, and Hakeas. This demonstrates advanced invasion pressure in key ecological
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and hydrological hotspots, underscoring the urgency for immediate, largscale
intervention before seedbank expansion and further hydrological degradation occur.
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Figure3-12. Invasive alien species cover over time in the G40H quaternary baskellow indicates

the IAP cover in 2018Lorentz et al., 2024) orange the IAP cover in 202(Lorentz et al., 2024)and
red the IAP cover in 2024Lorentz et al., 2024)

Legend
(] G4oH
CFR_alien_map
] Gums
[ Hakea
Il Pine

[ Poplar
Il Wattle
[ Other

0 1 2 km

Figure 3-13. The 2024 invasive species distribution within the G40H quaternary bas{Rebelo &
Coertze, 2024) Turquoise indicates the gum (eucalyptus) trees, pink represent hakeas, red

represent pine trees, lime represent poplar trees, blue represent wattles and moss green
represent the remaining IAPs.
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Appendices

The ecological impacts of IAPs in the basin are multifacetedDense stands of woody
invasives displace indigenous vegetation, reducing plant species richness and altering
community composition (van Wilgen et al., 2001) They also increase fuel loads, thereby
elevating fire intensity and frequency, which can lead to further loss of native species and
soil degradation (Le Maitre et al., 2016) Hydrologically, invasive trees exhibit higher
evapotranspiration rates than native fynbos vegetation The ecological impacts of IAPs in
the basin are multifaceted. Dense stands of woody invasives displace indigenous
vegetation, reducing plant species ricimess and altering community composition (van
Wilgen et al., 2001) They also increase fuel loads, thereby elevating fire intensity and
frequency, which can lead to further loss of native species and soil degradatidihe Maitre
et al.,, 2016) Hydrologically, invasive trees exhibit higher evapotranspiration rates than
native fynbos vegetation(Bosch & Hewlett, 1982; Dye & Jarmain, 2004; Le Maitre et al.,
2016), resulting in reduced surface water flows and groundwater rechargé.orentz et al.
(2024) demonstrated that the presence of IAPs negatively impacts the mean annual
runoff (MAR) of the Onrus River catchment.In the degraded Onrus wetland, IAP
colonisation has exacerbated peat desiccation, which in turn has increased the
vulnerability of the system to highintensity fires. In 2019, an uncontrolled fire penetrated
the wetland and ignited desiccated peat layersjeading to significant loss of organic
matter and alteration of wetland hydrology(Grundling et al., 2019) Around the estuary,
IAPs have replaced much of the indigenous riparian vegetation with dense monospecific
stands dominated by wattle and eucalyptus species, which shade out understory plants
and alter habitat suitability for native fauna(Figure3-14).

The combined hydrological, ecological, and firerelated impacts of IAPs pose a significant
threat to the resilience of the G40H quaternary basin. Without targeted and sustained
control, these invasions are expected to expand further, undermining ongoingstration
efforts and accelerating biodiversity loss. Strategic interventiong including mechanical
clearing, biological control, and follow-up maintenancey are essential to reduce the
extent and impacts of IAPs in the catchment.

Figure3-14. Dense monospecific stands, dominated by gum and wattle trees, which has replaced
most of the indigenous vegetation around the estuary
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Figure 3-15. The IAP densities for each management unit. Densities below 5% is represented in
green, densities between 5 and 25% is represented in yellow, densities between 25 and 50% is
represented in orange, densities between 50 and 75% is represented in red, andriéties above
75% is represented in dark red.
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Figure3-16. The densities of Poplar species within each management unit. Densities below 5% is
represented in green, densities between 5 and 25% is represented in yellow, densities between 25
and 50% is represented in orange, densities between 50 and 75% is represedtin red, and
densities above 75% is represented in dark red.
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Figure3-17. The densities of wattles species within each management unit. Densities below 5%
is represented in green, densities between 5 and 25% is represented in yellow, densities between
25 and 50% is represented in orange, densities between 50 and 75% is repressh in red, and
densities above 75% is represented in dark red.
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Figure 3-18. The densities of Pine species within each management unit. Densities below 5% is
represented in green, densities between 5 and 25% is represented in yellow, densities between 25
and 50% is represented in orange, densities between 50 and 75% is representedred, and
densities above 75% is represented in dark red.
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Figure3-19. The densities of Hakea species within each management unit. Densities below 5% is
represented in green, densities between 5 and 25% is represented in yellow, densities between 25
and 50% is represented in orange, densities between 50 and 75% is represedtén red, and
densities above 75% is represented in dark red.

Figure3-20. The densities of Gum species within each management unit. Densities below 5% is
represented in green, densities between 5 and 25% is represented in yellow, densities between 25
and 50% is represented in orange, densities between 50 and 75% is representedred, and
densities above 75% is represented in dark red.
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