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Riversonderend River, tributary to the Breede River (Photo: Annabel Horn)

Ministers Foreword
It gives me great pleasure to write a short foreword for this important document. The Environmental
Resources Protection Plan for the Breede River Catchment adds to the Department of Environmental
Affairs and Development Planning’s ongoing initiatives which seek to address the challenge of water
security and environmental sustainability in the Western Cape.
Evidence from prior work done on the Berg River has indicated the value in programs like this, especially
with regards to the positive impacts it has on addressing water supply and water quality concerns in
the province.
In addition, the program speaks to fully developing an area – sustainably - as a tourist destination. This
in turn assists in driving economic growth and creating jobs in a rural area. There is huge value to be
unlocked when it comes to the water in our rivers, be it as a resource for agriculture or recreational
purposes and further value as a resource to sustain the ecology of the river.
A key focus of the plan is to ensure that effluent as well as stormwater and agricultural runoff is well
managed to ensure that we protect the quality - and accordingly the value of - the water resource.
In this regard the importance of partners in government, community and business working closely to
find innovative solutions to managing the water resource remains critical. We look forward to working
together with all stakeholders in implementing this plan for the benefit of our generation and those to
come.

Anton Bredell

Minister of Local Government, Environmental Affairs and Development Planning
27 July 2017
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Introduction
A misty winter’s day, showing indigenous Fynbos on the mountains (Photo: Dr Michael Kock)

Water is recognised in the five year Provincial Strategic Plan (PSP) as a key enabler
for future economic growth and environmental sustainability. The Provincial
Strategic Goals (PSG) focus to a large extent on economic growth, which is aligned
with environmental, agricultural and human settlement sustainability and good
governance. This Provincial Strategic Plan also promotes a transversal management
model across all provincial departments to achieve these outcomes. The importance
of water as a potential risk factor has been highlighted through the placing of water
on the Provincial Risk Register.
The Western Cape Sustainable Water Management Plan (SWMP) was developed and
endorsed by the Cabinet of the Western Cape Government in 2012. The vision of
the SWMP is “Sustainable water management for growth and development in the
Western Cape, without compromising ecological integrity”.
This led to the development and implementation of the Berg River Improvement Plan
(BRIP) as a policy priority on instruction of Cabinet and was endorsed by the Western
Cape Government in January 2013. Implementation of the BRIP has been through
transversal collaboration across provincial departments and with other stakeholders.
Following the success and momentum achieved with the implementation of the
BRIP, the Western Cape Government prioritised the further phased roll-out of the
development and implementation of an Environmental Resources Protection Plan
for the Breede River, based on the critical role of water as a key enabler for future
economic growth and environmental sustainability.
It was proposed to change the terminology from River Improvement Plans to
Environmental Resources Protection Plan (ERPP) in order to more accurately reflect
the focus and scope of the Western Cape Government.

2

Western Cape Government Environmental Affairs and Development Planning

The Breede River ERPP falls within the ambit of the broader Breede-Gouritz Catchment
Management Agency (BGCMA). The BGCMA has been established in terms of the
National Water Act (NWA) (Act 36 of 1998) to manage water resources in the BreedeGouritz Water Management Area (WMA).
The Catchment Management Strategy (CMS) is currently being developed for the
Breede-Gouritz CMA. The purpose of the Catchment Management Strategy (CMS)
is to provide the strategic management framework for water resource management
through the implementation of the vision of the BGCMA, with the support of all
stakeholders and in alignment with local, provincial and national development
objectives.
It is therefore important that any water related initiative, including the Breede River
Environmental Resources Protection Plan, is aligned with the Breede-Gouritz CMS
as the overarching strategy and that the implementation is carried out in close
collaboration with the BGCMA.
This plan advocates the development of a water stewardship programme through
which government departments and agencies work collaboratively with the private
and non-governmental organization (NGO) sector on improving and sustaining
our shared environmental and water resources. The objective is to ensure that the
value for ecosystem services is recognized, and in doing so to promote growth and
development and sustainable use of water.
Sustainability or a sustainable society is seen as the overall goal of the National
Strategy on Sustainable Development. It should recognise that the maintenance of
healthy ecosystems, the ecological processes supporting that and natural resources
are preconditions for human wellbeing and that there are limits to the goods and
services that can be provided3.
It is important to adopt an ecosystem approach which focusses on improving,
maintaining and restoring ecological infrastructure to ensure ecological resilience
and ecosystem functioning in order to provide benefits to people from the mountain
catchments to the coast.
Consequently, an Integrated Catchment Management approach is regarded as
improving and integrating the management of land, water and related natural biological
resources in order to achieve the conservation, and sustainable and balanced use of
these resources, while recognising the overall threats posed by climate change.
To give effect to the phased expansion of the ERPPs the Breede River has been
prioritised because of the direct link between the Berg and Breede Catchments
through the inter-basin transfer of approximately 250 million m3 of water per annum
from the Theewaterskloof Dam to the Berg River Catchment. There is also a close
similarity between these two catchments in terms of the focus on agriculture as an
important economic driver, and the development potential for tourism. Furthermore,
both the Breede and Berg Rivers originate in the Boland Mountains, which has been
identified as one of the Strategic Water Source Areas of South Africa4.
The Breede River is about 322km long with its source originating above the town
of Ceres, draining a catchment area of about 12 625km2 and eventually exiting into
the Indian Ocean at the town of Witsand. There are more than 58 tributaries flowing
into the Breede River ranging from short minor streams to the major 140 km long
Riviersonderend River which contributes significantly to the catchment as it drains
3	Department of Environmental Affairs. 2008. National Strategy for Sustainable Development and Action Plan
4	WWF 2013a. An introduction to South Africa’s water source areas. WWF-SA report. WWF 2013b. Defining South Africa’s water
source areas. WWD-SA report.
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portions of the Hottentots Holland Mountains5. The Breede River can be divided into
3 sub-catchments, namely: Upper, Middle and Lower Breede extending, respectively,
from Ceres to just before Brandvlei Dam at Worcester, from Brandvlei Dam to
Swellendam and from Swellendam to the estuary at Witsand.

Figure 1 The Breede Catchment showing the major rivers, national roads and towns

With such a large catchment area the Breede is an important resource driving various
economies within the Western Cape Province. The upper and middle Breede River
areas (Ceres to Swellendam) are driven by the agricultural sector6, where pome and
stone fruit farming, as well as table and wine grapes dominate. A large percentage
of the Breede catchment, especially south of the Riviersonderend Mountains are
dominated by dry-land pasture, grains and oil seeds, such as canola. Apart from
sustaining the agricultural activities the Breede River also plays a vital role in driving
the tourism sector linked to the wine and brandy industry with growth in the olive
industry. Recreational activities in the lower Breede and estuary, such as swimming,
fishing and water sports are also directly reliant on the river.
The ecological importance of the Breede River system is high, given its locality within the
greater Cape Floristic Region (CFR). Steep gradients of climate and geology coupled
with variable topography as well as the Breede River-influenced valley floor provide
an astounding array of botanical niches. These variable habitats also form unique soils
which are vital for agriculture and the accompanying human settlement. As a result,
the Upper Breede River Valley is a working and living landscape and many of the plant
species occurring within the area are threatened. In addition to these highly threatened
plant species statistics, the area is also known for interesting and rare plants species,
turning the area into a botanists’ delight where recent increased focused field-work
has led to several rediscoveries of long lost plants as well as species entirely new to
5	Carter, R. A. (1984). Estuaries of the Cape. Part 2: Synopses of available information on individual systems, Breë, report no. 21.
Stellenbosch: CSIR, National Research Institute for Oceanology
6
Cape Winelands District Municipality. 2010. Breede River Improvement Project. Worcester: Cape Winelands District Municipality
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science. In addition, the CFR corresponds to the Cape Fold Mountain Ecoregion, one
of the five aquatic ecoregions of Southern Africa. Freshwater biodiversity, notably
freshwater fish and aquatic invertebrates of this region generally has high degrees of
endemism and many species are highly threatened by anthropogenic impacts.
The Western Cape Climate Response Strategy has ‘water security and efficiency’ as
a strategic focus area�7. Climate change is predicted to affect the rainfall patterns in
the Western Cape which will result in the shifting in onset of the rainy season with
shortened but intense rainfall. This implies that the chances of flooding are increased.
The rate of evaporation will increase owing to the increased average temperatures
and an increase in wind intensities. The result will be a decrease in the meeting of
aggregate water needs.
Given the importance of the above background, the objectives of the Breede River
ERPP are to:
•
Promote sustainable land-use practices across all sectors.
•
Reduce the negative impact from municipal urban areas, particularly informal
settlements and wastewater treatment works.
•
Reduce the negative impact of agriculture on the Breede River’s water quality to
acceptable levels and to promote sustainable agriculture.
•
Ensure sustainable resource use efficiency and ecological integrity.
•
Promote knowledge of the value of water and ways of managing and enhancing
this value.
•
Promote innovative bioremediation technologies and solutions.
•
Enhance rehabilitation of areas cleared of alien plants.

References
Breede Overberg Catchment Management Strategy. 2012. Breede Overberg Catchment Management
Agency (BOCMA). Worcester.
Cape Winelands District Municipality. 2010. Breede River Improvement Project. Worcester: Cape
Winelands District Municipality
Carter, R. A. (1984). Estuaries of the Cape. Part 2: Synopses of available information on individual
systems, Breë, report no. 21. Stellenbosch: CSIR, National Research Institute for Oceanology
Department of Environmental Affairs. 2008. National Strategy for Sustainable Development and Action
Plan.
PGWC. 2014. Western Cape Climate Change Response Strategy.
WWF 2013a. An introduction to South Africa’s water source areas. WWF-SA report. WWF 2013b.
Defining South Africa’s water source areas. WWD-SA report.
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The Description of the tasks set
out for the Breede River ERPP
Upper Riviersonderend in Breede River Catchment (Photo: Annabel Horn)

The tasks for the Breede River ERPP have been presented in a concise way so that
this plan provides a short overview for this project. This plan is a compilation from a
number of stakeholders, each providing specialist input on focus areas, which assisted
in the development of the Breede River ERPP. To assist with the structure of the plan
there are core concepts across these focus areas to ensure that there is consistency
in approach. As the references are so divergent for each sector, the references will be
kept with the task to which it is linked.
The following tasks have been identified as focus areas for the Breede River Catchment:
Task 1:
Monitor Water Quality, including River Health
Task 2:
Improve the Performance of Wastewater Treatment Works (WWTW)
Task 3A:
Advocate Best Practice in Land-use for Urban Settlements
Task 3B:
Upgrade Informal Settlements through Innovative Interventions
Task 4:
Advocate Best Practice in Land-use for Agriculture
Task 5:
Rehabilitate and Manage Riparian Zone

6
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Task 6:
Cost Water Management in the Breede River Catchment
Task 7:
Protect and Improve Ecological Integrity
Task 8:
Promote Eco-tourism
Task 9:
Strengthen Environmental Governance
Task 10:
Facilitate Environmental Awareness and Education
Each task for the Breede River ERPP has been described in the following way:
•
Statement of the problem
•
Background
•
Objectives
•
Action Plans/ Research Products
•
References
The implementation of the Breede River Environmental Resources Protection Plan
has the potential to play an integral role in not only protecting and improving
environmental resources but also raising environmental awareness in different
sectors of the community, as well as producing dependable scientific and economic
analysed data. The role of remedial work in engaging in projects, such as the planting
of indigenous trees to stabilise banks, will directly contribute to the improvement of
environmental and water resources in the Breede River Catchment.

Environmental Resources Protection Plan for the Breede River Catchment in the Western Cape 2017
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Task 1:
Water Quality & River
Health Monitoring
Monitoring water quality (Photo: Marlé Kunneke)

Statement of Problem
The monitoring of water quality and river health in the Breede River Catchment through
coordinated monitoring programmes, designed to protect the aquatic resources in
order to ensure water for human consumption, sustainable farming, industrial and
urban development, manufacturing and recreation forms the basis of assessing the
effectiveness and success of any interventions.

Background
The extensive agricultural pressures, rapid urbanisation and often inadequate municipal
infrastructure contributes to high levels of pollution in the tributaries and major
waterways of the catchment. Water quality in the headwaters of the Breede River
and many of its upstream tributaries is generally good, but water quality decreases
in a downstream direction. The biggest change occurs in the middle Breede River,
mostly due to intensive farming activities, geological influences as well as urban storm
water drainage.
The following water quality issues were identified8.

Salinity
The increase in salinity in the middle and lower Breede River is predominantly the
result of poor quality return flows from agriculture, agricultural practices, such as the
leaching of natural salts while clearing lands, layered with salt flows from shales of
the area. Salinity levels are currently diluted as far downstream as the Zanddrift Weir,
through water releases of about 22 million m3/a from the Brandvlei Dam9.
8
9

8

Department of Environmental Affairs & Development Planning. 2011. Sustainable Water Management Plan Status Quo Report.
Western Cape Government
BGCMA (Breede-Gouritz Catchment Management Agency) (2016).
Breede-Gouritz Catchment Management Strategy Development: Inception Report. Report number: 1540390/301101/1, Golder
Associates Africa. Midrand.
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Nutrient Enrichment & Microbial Quality
At certain locations in the Middle Breede algal blooms and excessive filamentous algal
growth occurs, especially under low water flow conditions. Filamentous algae cause
clogging of pipes and canals, as well as aquatic weed infestations. Nutrient enrichment
from wastewater treatment works (WWTW) discharges, return flows from agricultural
land enriched with fertilisers and storm water flows from the informal housing sector
are the main contributors.
Thus, microbiological contamination to the Breede River results from the discharge
of inadequately treated wastewater from WWTW, spillages from blocked municipal
sewage pipelines, faulty sewage pump stations and storm water canals being used as
public toilet facilities and solid waste dumping grounds�10.

Agri-chemicals
A study in the Hex River valley and Grabouw region have detected pesticide residues
in ground and surface water. Endosulfan was detected in a sub-surface drain in the Hex
River and a dam in Grabouw, with levels of 0.83 µg/L and 3.16 µg/L respectively. Other
pesticides including chlorpyrifos, azinphos-methyl, fenarimol, iprodione, deltamethrin,
penconazole and prothiofos were also detected. It is possible that similar patterns of
pesticide contamination could occur in the rest of the Breede River basin, depending
on the type of crop cultivated and its associated registered pesticides.11

Dissolved oxygen
Extensive dairy farming and dairy industries, especially piggeries in the Bonnievale
area, as well as numerous wineries located across the catchment, contribute to
cumulative impacts of high organic effluents. Mostly this effluent is being irrigated
on the farms as the water management approach. If this irrigation process is not
well managed these organic compound loads can be washed into rivers during high
rainfall events. Runoff and effluent discharges from these agri-practices are naturally
high in organic content, resulting in high oxygen demand, and can impact negatively
on river and estuarine ecosystems, where the latter are important nursery areas for
fish breeding.

Turbidity
Increased turbidity causes aquatic habitats to be smothered and also excessive siltation
in rivers, in-stream dams and the estuary. Activities that cause turbidity include sand
mining, bulldozing of in-stream and riparian areas, and large scale removal of alien
vegetation along the river, without rehabilitation.

River Health
River Health Monitoring assesses the biological and habitat integrity of rivers through
the evaluation of various indicators, such as fish, aquatic invertebrates and riparian
vegetation. The river health is represented on a scale, while the overall ecological
status of a river reach is expressed as the EcoStatus. The ecological importance and
sensitivity rating provides an indication of the relative ecological importance as well
as its sensitivity to disturbances and therefore the level of protection that a river
should receive.
The monitoring of aquatic ecosystem health is a requirement in terms of the National
Water Act 36 of 1998, and the results are also important for the application of other
legislation such as the National Environmental Management Act 107 of 1998. The
continued monitoring and comparison of results over time will allow for the detection
of trends and measurement of compliance to the objectives for aquatic ecosystems.
The River Health Programme is led by the DWS as a collaborative venture and
10
11

Cape Winelands District Municipality. 2010. Breede River Improvement Project. Worcester: Cape Winelands District Municipality
Dalvie et al, 2003
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partnerships are vital for its success. The DEA&DP will support the existing River
Health monitoring programme in the Breede River commencing during 2017.
The present state of River Health in the different Ecoregions in the Breede Catchment
is summarised from the Breede State of Rivers Report12, as:
•
Upper Breede River: In general, the tributaries of the Upper Breede River are still
in a good state and are only degraded to a fair state in and around the towns. The
upper Breede River is in a fair state from its very upper reaches below Ceres, with
the main impacts being from invasive alien vegetation (black wattle) and alien
fish (sharptooth catfish and smallmouth bass). Habitat modification as a result
of in-stream structures (dams and low water bridges), bulldozing, encroaching
agricultural activities and mining have impacted on the riparian and in-stream
habitat in the lower Koekedouw, Hex, Smalblaar and the Breede River in this subcatchment (sic).

10

•

Central Breede River and tributaries: Most of the tributaries in this sub-catchment
are in a fair ecological condition. Encroachment of agricultural activities has
resulted in the removal of indigenous riparian vegetation and the subsequent
invasion by alien plants and erosion of the river banks. The impacts of natural
flooding in this area have been exacerbated by human-induced modification of
the river channels and development within the floodplain (sic).

•

Riviersonderend River and tributaries: Flow in the Riviersonderend River has been
modified by the Theewaterskloof Dam in its upper reaches. Almost the entire
river, as well as the lower reaches of its tributaries, is in a fair state. Agricultural
activities within the riparian zones of these rivers have impacted on the river
channel and riparian vegetation. Sharptooth catfish and bass species have reduced
the indigenous fish populations and reduced the instream habitat integrity. The
protection of tributaries contributing to the flow variability and volume of the
lower Riviersonderend River is essential (sic).

•

Lower Breede River and tributaries: The tributaries of the Breede River in its lower
reaches are in general in a fair state largely as a result of removal of indigenous
riparian vegetation and the resulting invasion of alien vegetation within this
zone. Largemouth bass and Sharptooth catfish have impacted on indigenous
fish populations and in-stream habitat integrity. The Huis River, a tributary of the
Buffeljags River, is still in a good condition in its upper reaches (sic).

•

Breede River Estuary: The Breede River Estuary stretches roughly for 30 km,
from above Malgas to the town of Witsand. The estuary has a permanently open
mouth and the channel is incised to depths of 3m to 6m or more. The estuary is
ranked 19th in South Africa for estuarine conservation importance and has the 5th
highest botanical importance score. The recreational, nursery and scenic value
of the estuary is also high. Currently the overall ecological health of the Breede
Estuary is considered to be good, with the largest impact being a reduction of
river inflow. It is recommended that the estuary condition be maintained in this
state which is critically dependant on maintaining a flow regime to the estuary
which includes flood and low flows (sic).

12

River Health Programme. 2011. State of the River Report: Rivers of the Breede Water Management Area. Western Cape, South
Africa: Department of Water Affairs
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Objectives
The objective of the water quality monitoring, including sediments, and River Health
Monitoring of the Breede River Environmental Resource Protection Plan is to ensure
water resource protection within the Breede River Catchment for the benefit of all
users. The outcome is for Breede ERPP to form partnerships with other organisations
and to integrate into existing monitoring programmes in order to promote sustainable
development in the Western Cape.
The objectives of the task are to measure selected chemical parameters, selected
metals within the sediment, pesticides & Escherichia coli, as well as bio-monitoring
at identified sites along the Breede River and in the estuary to promote good water
quality and river health.

Action Plans
Resource Management

•

Support existing water quality and River Health Monitoring
programmes in collaboration with the BGCMA, DWS, Municipalities
and Water User Associations (WUAs).

•

Coordinate the development of and implement an ecological
based monitoring programme (e.g. SASS) to determine the
effectiveness of actions taken, with measures included to feed
back the monitoring data into the further development and
update of such actions.

Community Engagement

•

Develop the necessary agreements with various stakeholders in
order to pool and share resources.

Information Management

•

Establish or support an existing central information hub that will
allow for the sharing of monitoring data.

Key Actions to support Targets
•

Determine baseline water quality information in order to measure the effectiveness of potential
interventions after implementation.

•

Determine heavy metal and pesticide concentrations, within river sediment.

•

Determine pollution levels at certain locations.

•

Use the collected information and results to inform future monitoring programmes in order to
promote good water quality and river health in the Breede River Catchment.

References
Cape Winelands District Municipality. 2010. Breede River Improvement Project. Worcester: Cape
Winelands District Municipality.
Carter, R. A. (1984). Estuaries of the Cape. Part 2: Synopses of available information on individual
systems, Breë, report no. 21. Stellenbosch: CSIR, National Research Institute for Oceanology.
Dalvie, M. A., Cairncross, E., Solomon, A., London, L. et al. 2003. Contamination of rural surface and
groundwater by endosulfan in farming areas of the Western Cape, South Africa. Environmental Health:
A global access science source, 2:1.
Department of Environmental Affairs & Development Planning. 2011. Sustainable Water Management
Plan Status Quo Report. Western Cape Government.
River Health Programme. 2011. State of the River Report: Rivers of the Breede Water Management Area.
Western Cape, South Africa: Department of Water Affairs
Western Cape Department of Agriculture. 2016. Cape Farm Mapper. Available: http://gis.elsenburg.
com/apps/cfm/
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Task 2:
Improve the Performance of Wastewater Treatment Works (WWTW)
Waste Water Treatment Works (Photo: Natasha Davis-Wolmarans)

Statement of problem
Many wastewater treatment works (WWTW) are not functioning optimally and
thus discharge a poor quality effluent which pollutes the receiving environment and
negatively affects downstream users as well as the aquatic ecosystem itself. This
threatens agricultural exports due to poor quality irrigation water as well as creating
human health risks and ecosystem degradation.
Wastewater treatment works are not functioning optimally for a variety of reasons
including:
•
overloading in terms of the design capacity of the WWTW.
•
lack of budget for upgrades and maintenance.
•
lack of skilled personnel to manage and operate the works.
•
lack of financial planning for upgrading in advance.
•
inability of citizens to pay for waste water services in municipalities, with a high
proportion of unemployed and indigent people.

Background
There are 21 municipal WWTW in the Breede River Catchment and 3 WWTW at
Correctional Services Institutions. These range in size from over 30 ML/day for
Worcester to less than 1 ML/day in many of the smaller towns. Table 2.1 indicates the
design capacity, current percentage average dry weather flow in terms of the design
capacity, the growth potential of the town13, as well as the effluent quality scores
on the 2013 and 2014 Green Drop Reports. The WWTW are ranked from largest to
smallest per municipality.

13

12

Growth Potential of Towns Study (2014)
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It is acknowledged that since these assessments were conducted, there have been
certain upgrades and expansions to the WWTW within the Breede River Catchment.
It is noted in particular that Buffelsjags, Ceres, Klipperivier, Montagu, Robertson,
Suurbraak, Villiersdorp and Worcester have all been recently upgraded and therefore
the information as per the 2014 GreenDrop report is outdated and not a true reflection
of the current status of these WWTW.

Figure 2.1 Location of Wastewater Treatment Works in the Breede River Catchment
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NI = No information

The WWTW with the higher total capacity and poorest effluent quality present the highest risk to the receiving environment. Therefore, the risk has been
estimated based on WWTW size, effluent quality compliance and the receiving environment. Table 2.2 indicates the assigned risk ratings. When the three
ratings multiply out to give a high risk rating of 16 and above in the high risk ratings category, coloured red, this indicates that in most cases the design
capacity is below what is required and the effluent compliance is less than an acceptable standard. The more pristine the receiving environment the higher the
rating, which will increase the level of the risk rating overall. Low levels of effluent compliance, implying high pollutant loads, will pose ecological risks to the
receiving environment, as well as health risks to people, where the water is abstracted for drinking purposes, used for recreation and irrigation of agricultural
crops, particularly leafy vegetables.17
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Table 2.1 (continue)
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A Google Earth image indicates the regional location of the WWTW in the catchment.
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The above risk ratings have been multiplied together to produce a final risk score in Table 2.3. Table 2.3 ranks WWTW as high (red), medium (yellow) or low
(green) risk. All WWTW with a final risk score of 16 and higher are regarded as high risk. It can be seen that the largest WWTW, Worcester and Ceres, are
not the highest risk as they are performing well with effluent compliance above 90% in the most recent Green Drop Report published in 2014. Helderstroom
Prison, Ashton and Montagu WWTW are the highest risk. Helderstroom Prison and Montagu WWTW are hydraulically overloaded and require urgent
attention. Ashton WWTW is not hydraulically overloaded and the reasons for its poor performance need to be investigated. High risk has been shown as a
score of 16 and above, taking into account the planned design capacity, effluent quality and irrigation ratings. These risk ratings have to be ground-truthed
through site inspections and discussions with the relevant municipalities.

*Further information regarding these WWTW will be sought from the relevant municipality and/or DWS.
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0.701

Planned Design
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Genadendal South

Municipality

Table 2.3 (continue)

Objectives
1.

2.

Ensure infrastructure funding is spent on upgrading high priority WWTW which
will achieve the greatest improvement in environmental water quality for rivers
and aquifers.
Support municipalities with training and skills development for WWTW process
controllers.

Action Plans/ Research Products
Resource Condition
Target
(5-30 years)

•

All WWTW to achieve over 70% for effluent quality compliance in
the Green Drop assessment by 2020 and further improvements
by 2030.

Resource Condition
Target
(Interim Target)

•

Reduce pathogen and nutrient loads to receiving waters, and
from targeted WWTW by 2020 (modelled annual load compared
to current).

Management Action
Target

•

Upgrade underperforming WWTW to achieve compliance with
national wastewater requirements by 2030.

•

Train and support process controllers adequately.

•

Ensure municipalities have sufficient technical staff to oversee
WWTW.

Key actions to support targets:
•

Ensure engagement with RBIG and MIG decision makers to influence prioritisation of funding
allocation to WWTW, which achieve the greatest improvement in environmental water quality.

•

Ensure adequate and suitable training is available to process controllers through engagement with
all relevant roleplayers including WISA, tertiary education institutions, DLG, DWS, CMAs.

•

DLG is to assist municipalities with development and implementation of operation and maintenance
plans for each WWTW.

•

Develop and implement innovative sanitation solutions for informal and under-serviced settlements.

•

Identify EPWP employment opportunities that link to the above sanitation solutions and create
opportunities for small businesses.

•

Undertake a skills and competency review for all WWTW in the Breede River Catchment.

•

Ensure that upgrades to WWTW are captured in municipal IDPs.

Reference
Department of Water and Sanitation. 2014. 2014 Green Drop Progress Report
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Task 3A:
Advocate Best Practice in Land-use
for Urban Settlements
Villiersdorp informal settlement is situated on a steep side of the mountain. (Photo: Annabel Horn)

Statement of problem
This task will focus on low income human settlements. However, urban planning
and Spatial Development Frameworks (SDF) are key to sustainable water resource
management in terms of preventing development in floodplains. This task is also
interested in promoting water sensitive design in formal areas. Contaminated water
from urban settlements, both from storm water and wastewater treatment works
impacts directly on the water quality of the Breede River and its tributaries. There
is a need to address the infrastructure and processes associated with these aspects
of water management. Funding to address this problem is limited and so human
settlement improvements need to be phased in incrementally. This section on human
settlements will look at the action plans for different settlements located near the
Breede River, with accompanying maps. This approach needs to be considered
against the background of land-use planning decisions involving environmentally
sensitive areas and climate change, to protect environmental resources.

Background
The municipalities presented in this plan have strategies to implement human
settlement projects which could contribute to the improvement of the water quality
of the Breede River. The maps below indicate the location of the current as well as
planned future human settlement projects in relation to the Breede River for the main
urban areas of the different municipalities. The red outlines show areas where human
settlements are planned.

Environmental Resources Protection Plan for the Breede River Catchment in the Western Cape 2017
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Figure 3A.1 The Witzenberg Municipality - Ceres and Wolseley

Figure 3A.2 The Breede Valley Municipality – Worcester
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Figure 3A.3 The Langeberg Municipality - Robertson and Bonnievale

Figure 3A.4 The Swellendam Municipality - Swellendam
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Objectives
Implement current and future project plans to contribute towards the improvement
of the water quality of the Breede River with specific focus on the Witzenberg, Breede
Valley, Langeberg and Swellendam Local Municipalities.
The table 3A.1 provides a breakdown of the relevant current and planned projects,
noting the number of opportunities, the housing programme, the proposed year of
implementation, whether the project will be phased, and an approximate cost as well
as potential constraints hampering the implementation of certain projects.
The planned projects listed are all at an early tentative stage and funding has not yet
been committed. The amounts indicated in the table are merely for demonstrative
purposes, and were calculated by multiplying the projected number of housing
opportunities with an estimated total cost of R 160 000 per opportunity. With regard
to Upgrading of Informal Settlements Projects (UISP) where only an enhanced
serviced site will be provided this total cost will be much reduced. The release of the
Human Settlements Departmental Business Plan (2017/18) will provide a more reliable
indication of the exact budgets as well as timeframes that the department intend to
commit to the above projects.19
Table 3A.1 showing Breede River Catchment Human Settlement Projects18
Municipality

Project Name

Housing
Program

Planned
Opportunities

Potential Year of
Implementation

Phased
Project

Major
Constraints

Witzenberg

Vredenbes

IRDP

2559

Current

Yes

Bulk Infrastructure

Witzenberg

Nduli ESS

UISP

200

Future

Yes

Bulk Infrastructure

Witzenberg

3238 Pine Valley
Phase 2A

UISP

120

Future

No

Funding

Witzenberg

Pine Valley
Extension

IRDP

560

Future

No

Funding

Witzenberg

Montana Farm
Worker Housing

IRDP

700

Future

Yes

Funding

Breede Valley

Transhex (7300)

IRDP

8280

Current

Yes

Bulk Infrastructure

Breede Valley

New Mandela Square

IRDP

1043

Current

Yes

Funding

Breede Valley

Remainder Erf 1
Zwelethemba

UISP

2000

Future

Yes

Decanting &
Relocation

Langeberg

Enkanini

UISP

450

Current

Yes

Bulk Infrastructure

Langeberg

Boekenhoutskloof

UISP

400

Future

Yes

Funding

Swellendam

Railton (306)

UISP

306

Current

Yes

None

Swellendam

Railton (500)

IRDP

500

Future

Yes

Funding

19
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IRDP Integrated Residential Development Programme
UISP Upgrading of informal Settlements Project
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Action Plans
Resource Condition
Target (5-30 years)

•

A reduction in pathogen and nutrient loads to receiving waters,
by 2030 (modelled annual load compared to current).

Resource Condition
Target (Interim Target)

•

A reduction in pathogen and nutrient loads to receiving waters,
by 2020 (modelled annual load compared to current).

Management Action
Target

•

Influence land-use planning decisions and authorizations
to incorporate proper environmental considerations and
requirements, including climate change implications, prevention of
development in flood plains, wetlands and other environmentally
sensitive areas.

•

Ensure/influence management of land-use practices to ensure
the protection of environmental resources.

Key actions to support targets:
•

Ensure alignment between Breede River ERPP, DHS Provincial Housing Strategy, as well as
environmental and other authorisations for land-use development proposals.

•

Ensure a transversal approach to discussions on the alignment of bulk services, planning and
development with relevant provincial departments and local government and key stakeholders.
Integrate and ensure a transversal approach to discussions on the alignment of bulk services, planning
and development with relevant departments, such as Local Government, Environmental Affairs and
Development Planning. Ensure resilience and climate change adaptation measures are considered
and included in the municipal Integrated Development Plans (IDPs) and Spatial Development
Frameworks (SDFs) for delivery of affordable housing.

•

Promote the development and implementation of storm water master plans and storm water
management plans for all municipalities, including aspects of water quality as well as possible
harvesting of storm water as a water resource. Prioritise and support the development and
implementation of innovative interventions.

•

Promote water sensitive design in urban areas.

Environmental Resources Protection Plan for the Breede River Catchment in the Western Cape 2017
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Task 3B:
Upgrade Informal Settlements
through innovative interventions
The Villiersdorp informal settlement alongside a stream that flows through to the Theewaterskloof Dam. (Photo: Annabel Horn)

Statement of Problem
Local governments of the Breede River Catchment area, as is the situation in many
local municipalities in the Western Cape, are constrained by financial, institutional and
implementation logistics in the provision of basic services to informal settlements and
backyard dwellers. The poor quality effluent from waste water treatment systems
needing upgrades impact on the water quality of the Breede River. Basic infrastructure
still requiring improvement, combined with increasing population at growth points
leads to contaminated storm water, which flows into the river. Solid waste which ends
up in the river exacerbates the problem as it adds to existing water management
problems.

Background
Currently a number of informal settlements impact directly or indirectly on the Breede
River Catchment. The Western Cape Department of Human Settlements (DHS)
estimates that there are about 9 600 informal dwellings, and about 5095 backyard
dwellings (Municipal Human Settlements Demand Profile - DHS). Although water and
sanitation, as well as bulk services are available in most of the informal settlements,
challenges remain in terms of the ability to deliver adequate services to some areas as
a result of rapid and often unpredictable growth.20.
20

Breede Overberg Catchment Management Agency. 2012. Breede Overberg Catchment Management Strategy. Worcester:
Breede-Gouritz Catchment Management Agency.
Breede Valley Municipality. 2015. 2015-2016 FINAL INTEGRATED DEVELOPMENT PLAN: Third Review of the third-generation
IDP (2012-2017). Worcester: Breede Valley Municipality.
Department of Human Settlements. 2015. Municipal Human Settlements Demand Profile. – Witzenberg Local Municipality. Cape
Town: Western Cape Department of Human Settlements.
Department of Human Settlements. 2015. Municipal Human Settlements Demand Profile. – Breede Valley Local Municipality.
Cape Town: Western Cape Department of Human Settlements.
Department of Human Settlements. 2015. Municipal Human Settlements Demand Profile – Langeberg Local Municipality. Cape
Town: Western Cape Department of Human Settlements.
Department of Human Settlements. 2015. Municipal Human Settlements Demand Profile – Swellendam Local Municipality. Cape
Town: Western Cape Department of Human Settlements.
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For reduction of pollution from urban areas the population not only needs access to
sanitation services, these services need to be maintained. With the financial constraints
of municipalities, the inability to effectively deliver and maintain the delivery of such
services results in waste flows from grey water, sewage and solid waste entering the
storm water network, and compromising the water quality of the Breede River and
its tributaries.
A trend towards formal services will mitigate against river pollution in the long term.
For the present both the provision of effective services and the use of innovative "green
sanitation" technology will assist in this regard. Worcester, Ceres and Swellendam will
be discussed further in the analysis of economic growth points in the Breede River
Catchment and have been identified as towns which are increasing in population and
economic development.
Villiersdorp lies within the catchment of the Theewaterskloof Dam, and as such storm
water from both the informal and formal sectors flows into the tributaries feeding the
dam. It is considered that grey water interventions in the informal sector, modelled
on a design such as that implemented in Langrug in the Franschhoek area in the Berg
River Catchment would improve the quality of the storm water. Through consultation
with stakeholders, interventions can be designed which will have a positive effect on
the environment and also uplift the informal settlement.
The establishment of informal dwellings is related to the influx of job seekers often
attracted by agricultural seasonal work. The majority of people in this influx settle
between Ceres and Langeberg, including Worcester, in the areas of Zwelethemba
and Avian Park21. After seasonal work provided through the agricultural sector, has
been completed, many job seekers remain in the area22. The likelihood of continued
urban growth, both planned and informal, continues to pose an ever increasing risk on
environmental resources. The growth trends in these areas from the 2011 Census SA
to 2016 Community Survey23 indicate that this phenomenon could continue.
The Witzenberg Municipality considers the rapid growth of informal settlements a
risk to the already overburdened infrastructure. An initiative of the DEA&DP to assist
the Municipality, is the Regional Socio-Economic Programme (RSEP) which aims to
streamline the delivery of services and development of formal housing and related
projects for informal settlements, ensuring integrated urban development and
promoting economic development opportunities. The Breede River Environmental
Resources Protection Plan could collaborate with such an initiative and support the
design of bioremediation measures for environmental protection.
Within the Breede Valley Municipality, the aged storm water infrastructure poses
significant risk to the Breede and Hex Rivers in terms of likely impacts from settlements
such as Avian Park, Zwelethemba and Rolithlahla24. Furthermore, the location of the
small informal settlement on the periphery of Rawsonville poses a threat to the water
quality of the Holsloot River and functioning of the Papenkuils Wetland25.

21
22
23
24
25

DPIM&R Building Spot Count and Change Detection, Department of Environmental Affairs and Development Planning, 2016; CSIR
STEPSA Data Change Detection, 2016
Breede Overberg Catchment Management Agency. 2012. Breede Overberg Catchment Management Agency. Worcester: Breede
Gouritz Catchment Management Agency.
SA Statistics
Breede Valley Municipality. 2015. 2015-2016 FINAL INTEGRATED DEVELOPMENT PLAN: Third review of the third-generation IDP
(2012-2017), as prescribed by Section 34 of the Municipal Systems Act, 2000. Worcester: Breede Valley Municipality
Western Cape Government. 2014. Infrastructure Plan Breede Valley Municipality. Cape Town: Western Cape Government
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Objectives
It is considered that the initiatives for storm water cleansing should focus within the
informal settlement of the towns of Ceres and Worcester and should play a supportive
and guiding role through technical input for the bioremediation solutions, as well
as for the proposed planning and development within the towns. These solutions
should be in line with the provincial and local government strategies and priorities for
settlement upgrades and service delivery.

Actions Plans
Resource Condition
Target (5-30 years)

•

Reduce pathogen and nutrient loads to receiving waters, by 2030
(modelled annual load compared to current).

Resource Condition
Target (Interim Target)

•

Improve water quality of water resources within targeted
intervention areas.

Management Action
Target

•

An informed decision making process will select informal
settlements to be upgraded through the provision of and access
to required services.

•

Pollution incidences from targeted informal settlements should
be mitigated through adequate bioremediation interventions.

Key actions to support targets:
•

Ensure alignment between Breede River ERPP, DHS Provincial Housing Strategy, noting that DHS is
aligning itself with the goals of local government.

•

Consult with the relevant municipalities, BGCMA, WUAs and Government Departments to identify
strategic areas for sustainable bioremediation solutions to address impacts of informal settlements
on water quality, with re-evaluation after three years.

•

Encourage a transversal approach to discussions on the alignment of bulk services, planning and
development with relevant provincial departments and local government and key stakeholders.
Integrate and ensure a transversal approach to discussions on the alignment of bulk services, planning
and development with relevant departments, such as Local Government, Environmental Affairs and
Development Planning. Ensure resilience and climate change adaptation measures are considered
and included in the municipal Integrated Development Plans (IDPs) and Spatial Development
Frameworks (SDFs) for delivery of affordable housing.

•

Prioritise innovative interventions in the informal settlements that include

•

urban storm water run-off contributing to significant impacts on water quality;

•

development of community infrastructure systems to mitigate impact of waste flows and improve
upgrading process, with associated economic opportunities.

•

identify long term projects in the informal settlements, including

•

capacitating community representatives to engage on government platforms to participate in the
necessary design, planning and construction phases of upgrades.

•

support to DHS and Municipal initiatives to ensure upgrades and delivery of basic services is achieved.

•

identify EPWP employment opportunities that link to the interventions and create opportunities for
small businesses.
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Task 4:
Advocate Best Practice in land-use
for Agriculture
The farmlands of the Breede Valley, named for the wide expanse of the valley (Photo: Van Loveren Family Vineyards)

Statement of problem
The agri-industrial sector contributes approximately 12% to South Africa’s Gross
Domestic Product (GDP) and employs 8% of the country’s formal workforce26. This
sector wholly relies on agricultural yields in order to sustain their livelihoods. In order
to meet rising food demands, the agricultural sector is under growing pressure to
further increase its outputs. To increase productivity, farmers have responded by
often adopting unsustainable farming practices like the increasing use of pesticides
and fertilisers, increasing irrigation and expanding area under cultivation27. This often
leads to problems like soil erosion, water pollution (nutrient loading and run-off of
chemicals from pesticides) and high water usage. Unsustainable farming practices
can also lead to damaged farmlands and reduce its productivity.

Background
Land-use within the Breede River Catchment is dominated by agriculture. Irrigated
agriculture (wine and table grapes, dairy and deciduous fruit), livestock farming, dry
land agriculture, such as wheat and canola cultivation and associated processing
and packaging activities are the primary economic activities of this catchment area,
as set out in the draft Breede-Gouritz Catchment Management Strategy. The Ceres
area is dominated by fruit orchards and fruit packaging facilities. The Breede River
Catchment from Ceres to Riviersonderend is dominated by the cultivation of grapes
and the associated wineries and fruit packaging facilities. The majority of chicken
batteries in this catchment is located in the Worcester area, while the Overberg in the
middle to lower Breede River Catchment is dominated by dairy farming and cereal
cultivation28.

26
27
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The agricultural sector is extremely dependent on water, whether through irrigation
or rain-fed cultivation using raw water or during processing and packaging activities
using treated water. Water scarcity in the Breede River Catchment could severely
impact the agricultural industry and subsequently hinder the economic growth of the
area. As the growing consensus is that global average temperatures are on the rise as
a result of climate change, there is an urgent need for the agricultural sector to look at
methods in which water can be used more efficiently while still maintaining productive
yields. This could be done through the implementation of best management practices.
One tool that has already been developed by the Western Cape Department of
Agriculture is the FruitLook service. FruitLook is a remote sensing web based
application designed to assist fruit farmers (grapes and deciduous fruit) with their
farm management practices in order to help them improve their water use efficiency
and improve production yields. FruitLook uses satellite imagery of 9 data parameters
to model and disseminate quantitative and spatial information that allows the farmer
to analyse water use and crop growth information for a specified area over a certain
time period. This information allows the farmer to make better informed decisions on
water resource management, which could also result in savings on water costs. Areas
covered by the FruitLook application in the Breede River Catchment includes Ceres,
Koue and Warm Bokkeveld, Agter-Witzenberg, Theewaterskloofdam, Worcester,
Robertson and De Doorns29.
The agri-processing report30 developed by the DEA&DP sets out to broadly indicate
the water opportunities that might be available for expanding agriculture, where
that expansion does not necessarily indicate a substantial increase in hectares. This
expansion of agriculture might take the form of increased yield, where experts in
the industry indicate that this necessitates increased volumes of water. The exact
correlation between increased yield and water consumption needs to be further
explored (sic).
Furthermore, this study sets out to investigate some identified sectors of agriculture
and agri-processing, where it is considered that there is growth potential. The irrigated
crop area for fruit and pasture has been evaluated for water use by crop type, as this
is an important aspect of considering current water use in the agricultural sector in
different regions. Further discussion and mapping will then be required at a local
regional level to understand the demands on available water and the opportunities,
often innovative, for further water provision for agriculture and agri-processing (sic).

Objectives
Agricultural outputs need to be maintained in a sustainable manner, by ensuring that
agricultural yields are able to deal with current and future consumption needs, while
at the same time ensuring that environmental resources are protected and land is not
degraded. This could be done through:
•
More efficient use of water through improved irrigation techniques and mulching.
•
The prevention of water pollution from agricultural run-off, including nutrients
from fertilisers and chemicals from pesticides.
•
The prevention of soil erosion through sustainable farming practices, tillage
practices and putting buffer zones in place.

29
30

Western Cape Department of Agriculture. 01 July 2016. FruitLook: An operational service to improve crop water and nitrogen
management in grapes and other deciduous fruit trees using satellite technology for the season of 2015-16. Final Report.
Department of Environmental Affairs and Development Planning, Water Infrastructure and Opportunities for Agriculture and
Agri-Processing in the Western Cape, 2015, ISBN: 978-0-621-44169-7
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Action Plans
Resource Condition
Target (5-30 years)

•

Restore and establish riparian buffer areas in riparian zones in
large parts of the Breede River Catchment by 2030.

Resource Condition
Target (Interim Target)

•

Partner with the Department of Agriculture in the establishment
of River Maintenance and Management Plans.

Community
Engagement/
Information Management

•

FruitLook data should look at water use patterns and the linkages
between the various farming practices.

Resource Management
•

Use international Best Management Practices, as well as FruitLook data to compile a Best Management
Practice Guideline for Agriculture in the Breede River Catchment Management Area. This guideline
should include water use efficient technology & techniques, buffer zones, conservation tillage and
pesticide use.

•

Promote conservation agriculture.
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Task 5:
Rehabilitate and Manage
Riparian Zone
The Breede River with farmlands extending to its banks in the Robertson area (Photo: Robertson Tourism)

Statement of Problem
Modifications of the landscape through the expansion of
agricultural production, presence of invasive alien plant
species and socio-developmental needs has resulted in the
degradation of ecosystem services. The resultant nutrient
and sediment reduces the resilience of the river in reducing
microbial pollution and the functioning of ecosystems.

Background
The Breede River Catchment is considered one of the most
severely impacted catchments regarding the invasion of
alien plant species31. Couple this with the rapid expansion
of agriculture and urban development with the resulting
construction of dams, and the severity of the modification
is significant as this impacts on the ecological functioning of
the catchment. Due to the nature of the modifications, the
impact has resulted in deterioration of rivers and wetlands,
with further impacts on water quality and biodiversity.

Alien plants, with black wattle in the foreground, in
a disturbed section of the river, close to the town of
Riviersonderend. (Photo: Western Cape Government)

The value of riparian zones and wetlands needs to be effectively highlighted and these
areas need to be rehabilitated to achieve a more sustainable, resilient and bio-diverse
environment within the Breede River Catchment. It is estimated that approximately
70% of riparian areas is in a transformed state within the catchment32. The removal of
alien invasive vegetation and the re-establishment of indigenous flora is important in
rehabilitating the ecology of these natural corridors. Currently, small scale rehabilitation
31
32

Le Maitre, D.C., Versfeld, D.B. & Chapman, R.A. 2000. The impact of invading alien plants on surface water resources in South
Africa: A preliminary assessment. Water SA. 26(3):397-408.
River Health Programme. 2011. State of the River Report: Rivers of the Breede Water Management Area. Western Cape, South
Africa: Department of Water Affairs
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efforts, through the re-establishment of indigenous flora,
are being implemented across the catchment and include
organisations such as the Western Cape Government, Central
Breede Water Users Association and World Wild Life Fund for
Nature South Africa (WWF-SA) in the upper Breede, central
Breede and Riviersonderend Catchments respectively.

Kluitjieskraal Nursery, Wolseley (Photo: Annabel Horn)

There remain a handful of wetlands of significant importance
which are yet undeveloped. Their condition varies from
relatively natural to severely degraded. However, the potential
exists to rehabilitate and preserve their ecological functioning.
Within the upper Breede, the Kluitjieskraal Wetland, a 350
hectare piece of land, is important to assist in the regulation of
flow and for buffering capability. There are currently plans to
engage in remediation of this wetland.

The Papenkuils Wetland (also known as the Nekkies Wetland) is located within the
central Breede River Catchment, and is in a fair condition in terms of biodiversity.
Flow restrictions remain a critical issue for its long term preservation. In terms of
biodiversity, the wetland is significant in that it plays host to a very high incidence
of Red-listed wetland-dependent plant species33. As a result of its importance, an
initiative has been undertaken to promote greater stewardship and secure the long
term protection of Papenkuils Wetlands. A conservation project is promoting the value
and involving the landowners and surrounding community in achieving a stewardship
agreement for the security of these wetlands34.
The palmiet wetlands within the Riviersonderend Catchment, a tributary of the Breede
River, are considered extremely significant given that these are critically vulnerable.
Furthermore, these are one of the few remaining palmiet wetland systems within
the country. Fortunately, WWF-SA are rehabilitating these palmiet wetland systems
as part of their initiative to clear the area of alien invasive vegetation and promote
stewardship with local landowners.
The aquatic faunal diversity is of great significance within the Breede River Catchment.
A high level of endemicity persists of the critically endangered fish species35. Out of
these endemic species, the Barrydale redfin is a priority for conservation and therefore
the management of water quality, quantity and habitat are critical to the continued
preservation of this species. As such, a dedicated Biodiversity Management Plan for
Species (BMP-S) is in the final stages of development for the Barrydale redfin36.

Objectives
The priorities going forward will focus on the continuation of current rehabilitation
efforts by different organisations within the Breede River Catchment. Rehabilitation
activities should be supported by water stewardship initiatives37.
The improvement to ecological infrastructure within identified strategic areas within
the Breede River ERPP has the advantages of enhancing and promoting delivery of
ecosystem services while advancing biodiversity stewardship and aiming to increase
resilience to the impacts of climate change. The goal will be to develop a collective
vision for ongoing and further rehabilitative efforts across the catchment to restore
ecological infrastructure.

33
34
35
36
37
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Action plans
Resource Condition
Target (5-30 years)

•

The Breede River ERPP will work towards a measurable
improvement in the ecological condition within the Breede River
Catchment, owing to improved biological water cleansing systems,
such as riparian areas and wetlands.

Resource Condition
Target (Interim Target)

•

The Provincial Biodiversity Spatial Plan and Management Plans for
Species will provide guidance for the protection of environmental
resources.

Management Action
Target

•

Develop a stakeholder-driven vision for sustained rehabilitation
efforts through a structured decision-making framework
incorporating a values-based approach.

•

Implement rehabilitation activities through a coordinated approach
with all stakeholders and role players.

•

Put stewardship management plans and agreements in place
with landowners for the sustained protection of key ecological
infrastructure areas and priorities.

•

Establish an effective monitoring and evaluation protocol to guide
management actions.

Key actions to support targets:
•

Identify, prioritise and engage further riparian rehabilitation activities within the Breede River
Catchment.

•

Support and implement rehabilitation activities for the remaining significant wetlands within the
Breede River Catchment.

•

Support a stakeholder forum to co-ordinate rehabilitation of ecological infrastructure.

•

Develop, implement and support Maintenance and Management Plans for watercourses, as necessary
to promote sustainable best practice activities within riparian areas and wetlands and actions which
drive ecological improvement.

•

Identify employment opportunities that link to the activities taking place and investigate the potential
opportunity for small to micro enterprise business development.

•

Actions should be aligned to the Provincial Spatial Biodiversity Plan, Western Cape Climate Change
Response Strategy and the Breede Gouritz Catchment Management Strategy.

•

Participate and support the development and implementation of the Breede Catchment Water
Stewardship Programme of WWF-SA, with the opportunity to replicate the model in other parts of
the catchment.
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Task 6:
Cost Water Management in the
Breede River Catchment
Greyton – the town with the greatest population percentage increase from 2001 - 2011 in the Breede River Catchment (Photo: Dr Michael Kock)

Statement of problem
The Breede River ERPP encompasses the economic assessment of the potential
effect of pollution on the water of the Breede River, as well as financial costing of the
abatement (lessening) of pollution in the Breede River. Costing of water management
is complex and should include other aspects such as ecological infrastructure
management, and mountain catchment areas which are the primary water sources to
downstream users. Therefore, it entails the management of alien invasive species, fire
and anthropogenic impacts38.
A guiding principle for this economic
study is that all decisions in catchment
management are ultimately made
at a financial level, even though the
initial choice to engage in a certain
action begins with the minimisation of
pollution to the river. The understanding
of the potential loss of agricultural
export market is of importance so
that the community and government
understand the risk that it takes, should
the water quality be of an inappropriate
standard for irrigation and other uses.

38

34

(Photo: Robertson Tourism)

CapeNature. 2016. CapeNature Integrated Catchment Management Strategy: 2016 – 2021. Unpublished Internal Report,
CapeNature. Cape Town, South Africa.
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Background

Alien clearing (WIMS)
/Rehabilitation - plant
viability on site, shifting
to level of canopy cover;
fire regime management;
benefits to the community/
environment and costs
involved

Cost of
pollution
abatement by
upgrading informal
settlements
(DHS)

Cost of
pollution to
the agricultural
community, in terms
of potential loss
of market

Possibilities
Economic
value of
water quality
monitoring

Analysis of
WARMS data
to evaluate water
use from source
and by volume

for the Economic
Assessment of
the Breede River
Environmental
Resources
Protection Plan

Value of
potential
FruitLook savings
in water use and
energy

Cost of pollution
abatement to
reduce pollution
input into the river
from wastewater
treatment works
Analysis of
socio-economic
background

Spatial analysis
of future
development and
possible impacts on
water resource

The diagram sets out the possible areas of resource economic study in the context of
the decreasing water quality and its effects in the Breede River Catchment. Following
from the diagram, these areas of focus in the Breede River Catchment will be explored
further:
•
Spatial analysis of developments and possible impacts on water resource;
•
Cost of pollution to the agricultural community, in terms of potential loss of
market;
•
Cost of pollution abatement to reduce pollution input into the river from
wastewater.

Objectives
The objective of the costing of the economic aspects related to the pollution prevention
of the Breede River Catchment is to have a better understanding of the financial and
related aspects involved. The objective is to understand the value that is at risk if the
water quality in the river deteriorates, such as that of the irrigated agriculture sector.
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This area of study is set against the background of positive thinking of Elinor Ostrom,
the first woman Nobel Prize winner for economics, in “Governing of the Commons”,
1990, who asks how the capabilities of those involved in environmental management
can be enhanced, so as “to change the constraining rules of the game to lead to
outcomes other than remorseless tragedies.” This economic philosophical approach
is seen as the challenge to the expectation developed from the writing of Garrett
Hardin, 1968 in “Science”, where the use of a resource common, such as river water is
expected to lead to degradation, known as “the tragedy of the commons”.
The focus areas identified above, will be explored in more detail in the following
paragraphs.

Spatial analysis of future development and
possible impacts on the water resource
Statement of the problem
Accurate settlement-level data on population growth and household formation is
often missing in development narrative, debates and decision-making. Added to this,
municipal capability to effectively manage development is constrained by austerity
measures, legacy conditions and a paucity of settlement data for development
planning.

Background
Population and household data on main settlements in the Breede River Catchment
have been compiled to assist data users to understand development pressures and to
inform management decisions with regard to water.

Objectives
Evaluate population and household data on settlements (towns) in the Breede
River Catchment to understand growth patterns in order to plan for infrastructure
development and minimise the risk to environmental resources.

Methodology
The following data sources were analysed to obtain an assessment of the growth
points in the Breede River Catchment based on the percentage population changes
and the spot building counts:
•
Data acquisition (population and households)39
•
Department of Water Affairs and Sanitation (DWS) primary drainage regions
(top level catchments)40
•
Data acquisition (Spot Building counts (SBC) and The Council for Scientific and
Industrial Research (CSIR) population mesozones)41

Results and analysis
The population analysis has been presented in tables. The mapped data presents a
picture of the growth points in the Breede Catchment.

39

40
41

36

Statistics South Africa (Stats SA) 2001 and 2011 Census data
Website of Adrian Frith. 2016
Stats SA Community Survey 2016 data
DWS, 2016, online.
ESKOM is the data custodian of the SBC dataset. “The SBC is a geo-referenced building frame developed using Spot 5 satellite
imagery. The inventory concerned contains all classifiable building structures within the borders of South Africa.” (Eskom, 2016)
CSIR Built Environment (CSIR BE)
The stepsa.org website was accessed on 14 July 2016 and four datasets were downloaded from the spatial indicators section
(StepSA, 2015).

Western Cape Government Environmental Affairs and Development Planning

Environmental Resources Protection Plan for the Breede River Catchment in the Western Cape 2017

37

4 658
1 009

Brandvlei

Buffeljagsrivier

Ceres

De Doorns

Genadendal

Greyton

Infanta

Malgas

McGregor

Montagu

Prince Alfred

Rawsonville

Riviersonderend

Robertson

Slangrivier

Suurbrak

Swellendam

Villiersdorp

Witsand

Wolseley

Worcester

Breede CMA

Breede Valley

Swellendam

Witzenberg

Breede Valley

Theewaterskloof

Theewaterskloof

Swellendam

Hessequa

Langeberg

Langeberg

Witzenberg

Breede Valley

Theewaterskloof

Langeberg

Hessequa

Swellendam

Swellendam

Theewaterskloof

Hessequa

Witzenberg

Breede Valley

Urban

a.
b.
c.
d.
e.

6 739

225 419

81 469

8 188

202

7 662

13 557

1 918

2 349

18 341

3 603

1 951

3 784

10 273

2 368

35 e.

72 d.

28 038

1 133 e.

3 020

56 246

19 554

1 896

121

2 363

3 773

507

540

4 700

937

531

942

2 713

629

16 e.

30 d.

599

1 328

2 720

6 767

268 e.

133

1 766

676

2 737

2001
Households

Apparent substantial change in Brandvlei Prison data.
Not included above: Garcia State Forest settlement & Stormsvlei settlement.
Estimate based on average municipal growth rate from 2011 to 2016
Data is imputed using building counts observed in census’s 2001 & 2011.
Estimated using known municipal growth with known 2011 data.

Notes:

10 951

Bonnievale

Langeberg

11 655

Barrydale
2 444

Ashton

2001
population

Swellendam

Settlement

Langeberg

Municipality

Table 6.1. Total Municipal population and households (2001 & 2011)

287 462

97 078

12 130

321

10 572

17 537

2 252

3 011

21 929

5 245

3 099

6 810

15 176

3 125

44

90

2 780

5 663

18 193

33 224

1 439

1 171 a.

9 092

4 156

13 325

2011
population

77 043

25 432

3 248

175

3 654

5 172

750

688

5 676

1 483

770

1 511

4 029

654

21

33

989

1 593

5 286

8 491

355

199

2 376

1 101

3 357

2011
Households

313 105

102 754

13 658

331

12 155

19 634

2 521

3 102

23 670

5 646

3 280

7 668

16 381

3 373

49

100

2 993

6 096

20 586

37 408

1 611

1 239

9 814

4 653

14 383

est 2016 (c )
population

100.0%

33.8%

4.2%

0.1%

3.7%

6.1%

0.8%

1.0%

7.6%

1.8%

1.1%

2.4%

5.3%

1.1%

0.0%

0.0%

1.0%

2.0%

6.3%

11.6%

0.5%

0.4%

3.2%

1.4%

4.6%

% of CMA
Urban
pop. (2011)

2.5%

1.8%

4.0%

4.7%

3.3%

2.6%

1.6%

2.5%

1.8%

3.8%

4.7%

6.1%

4.0%

2.8%

n/a

n/a

10.7%

2.0%

5.2%

1.7%

n/a

-9.0% a.

3.0%

5.5%

1.3%

growth P.A.
2001-2011

sources: Stats SA / DEA&DP / AdrianFrith.com

86 657

28 447

4 262

192

4 857

5 957

864

753

6 416

1 699

861

1 983

4 554

739

24

38

1 133

1 825

7 047

11 141

409

223

2 686

1 268

3 795

est 2016 (c )
households

Table 6.2. Actual numbers of Breede River Catchment population and households by Settlement (2001 & 2011)
Total Municipality
Breede Valley

2001
population

2001
households

2011
population

2011
households

2016
population

2016
households

146 386

35 183

166 825

42 527

176 578

47 569

Hessequa

44 114

12 661

52 642

15 873

54 237

17 371

Langeberg

81 684

21 345

97 724

25 125

105 483

28 401

Swellendam

28 285

7 686

35 916

10 139

40 211

11 678

Theewaterskloof

93 276

24 364

108 790

28 884

117 109

33 097

Witzenberg

89 087

22 115

115 946

27 419

130 548

35 976

Robertson (Photo: Robertson Tourism)

The six municipalities within the Breede River Catchment are shown in Table 6.2.
These municipalities have variable population sizes and settlement numbers from
over 160 000 people (Breede Valley) to below 40 000 (Swellendam) (2011 statistics).
The five towns of Worcester (35.9%, 97 078), Ceres (12.3%, 33 224), Robertson (8.1%,
21 929), Swellendam (6.5%, 17 537) and Montagu (5.6%, 15 176) collectively make up
about 70% of the settlement population in the Breede River Catchment in 2011. The
remaining 19 towns collectively made up about 30%.
It is apparent from the data that small towns such as Greyton and Prince Alfred Hamlet
experienced the highest relative growth in population from 2001 to 2011.
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Table 6.3. Total Municipal population & household growth showing % change, 2011 to 2016
Total Municipality

Population
Growth
'11-'16

Population
Growth
'11-'16 P.A.

Households
Growth
'11-'16

Households
Growth
'11-'16 P.A.

Non-Urban
Population est.
2011

Breede Valley

5.8%

1.1%

11.9%

2.3%

21.9%

Hessequa

3.0%

0.6%

9.4%

1.8%

22.0%

Langeberg

7.9%

1.5%

13.0%

2.5%

30.0%

Swellendam

12.0%

2.3%

15.2%

2.9%

29.0%

Theewaterskloof

7.6%

1.5%

14.6%

2.8%

31.0%

Witzenberg

12.6%

2.4%

31.2%

5.6%

46.0%

Witzenberg (46.0%) had the highest non-urban population of these municipalities in 2011
while Hessequa (22.0%) and Breede Valley (21.9%) had the lowest.
Witzenberg also experienced the highest per annum (P.A.)42 average municipal population
growth from 2011 to 2016 at 2.4% which resulted in household growth of 5.6% over the
same period. These households include all formal and informal housing. This has planning
implications that need to be considered as this trend could place both water and other
municipal infrastructure development under pressure. Hessequa population grew at the
lowest rate for the period 2011-216 at 0.6%, with an accompanying low growth in households
of 1.8%.
Figure 6.1 visually shows in red and yellow the areas of concentrated building counts within
the Breede River Catchment. Worcester is highlighted with an estimated 28 447 households
in 2016, so too Ceres (11 141), and Robertson (6416) are the towns with the next largest
household numbers in the river catchment.

Figure 6.1. Breede River Catchment Spot Building Count density map
42

P.A. denotes per annum
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Figure 6.2. Breede River Catchment with Building Spot Counts (SBCs) & Population change mesozones

The mapped data above indicate areas of dormant, positive and negative population
growth with observed building counts.
•
Dormant areas (grey/white background)
SBCs not present which might be due to natural obstructions, such as
mountains or dams
•
Positive growth areas (brown/orange background)
The amount, frequency and date of SBCs found within these areas are mainly
high counts and recent observations.
•
Negative growth areas (green background)
The amount, frequency and date of SBCs found within these areas are low
counts and less recent observations.
The 24 settlements listed in Table 6.1 make up the urban population of the Breede
River Catchment. Initial indications are that these data make up about 70% of the total
population of the Catchment with the remaining population being rural or non-urban.
It is apparent from this initial analysis that further work, systems and relationship
building, and capability building is needed across sectors and spheres of government
to further enable analysis which is innovative and responsive to the needs of both
people and the environment. This analysis has planning implications as service
delivery will need to consider the diverse needs of rural and urban populations with
appropriate context-specific responses required for each type.
Certain large towns such as Worcester, Ceres and Robertson dominate the catchment
and accommodate more than half of all people in the catchment area. However, certain
small towns such as Greyton and Prince Alfred Hamlet have experienced the highest
growth in the period 2001-2011 and this needs to be considered in environmental and
infrastructure planning.
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Cost of pollution to the agricultural community,
in terms of potential loss of market
Statement of the Problem
If negative media communications occur, relating for example to the contamination
of the irrigation water, this could cause a loss of agricultural market, particularly in the
export markets. Assumptions of the possible level of percentage loss of market can
be made to determine the value of this loss. The uncertainty is around how much of
the possible loss of agricultural export market could be translated into the domestic
market, although this would be at a lower price for the product. The minimum
European water quality standards for irrigation that are required might become the
baseline for exclusion from the global agricultural market.

Background
The methodology of water use for different irrigated fruit crop types and pasture for
the Western Cape are set out in this section, both geographically in terms of local
municipality and according to the crop types. The numerical analysis of irrigation
in the Western Cape is driven by the hectares covered by different crops from the
Department of Agriculture (DoA) Aerial Census of 2013 presented in detail in the
agri-processing document, DEA&DP, 2015.

Objectives
The objective is to work out the water used for different kinds of crops in a given
area. This can be translated into a value of the water, taking into consideration the
agricultural price of the water.

Methodology
The hectares of the irrigated agricultural areas for fruit and pasture for the different
local municipalities can be obtained from the DoA Aerial Census, 2013. These areas
can then be multiplied out by the net irrigation requirement (NIR) in mm (sic DEA&DP,
2015).
Net irrigation requirement is obtained from the evaporation X crop factor – effective
rain. The evaporation and effective rain are obtained for a given local municipality
using the average of several years’ worth of data for the weather station in that local
municipality. In the case that there is not a weather station available for a given region,
the closest and most appropriate weather station is used. In some cases, there are
more than one weather stations available, in which case the appropriateness of the
station particularly in relation to the altitude is considered.
The NIR is worked out monthly as the weather factors differ at different times of
the year as do the crop factors and are then averaged for the years selected. These
averages are then added to give the average annual NIR. The crop factors are specific
to each crop type (sic DEA&DP. 2015).

Results & Analysis
The use of water and its associated unit value gives an idea of the cost involved in
the irrigation of crops. Furthermore, the extent of the crops and the market value of
these crops shows the possible value of the crops. The perception of contaminated
irrigation water, without this even being a reality, could cause a percentage of the
value of the crops to be diminished, particularly through the loss of the export market.
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Cost of pollution abatement to reduce pollution
input into the river from wastewater
The pollution abatement or lessening of pollution through the upgrades and new
infrastructure for Wastewater Treatment Works is an aspect of assessment that is
important to ensure the continued optimal cleansing of waste water from domestic
and industrial sources. This also links with Task 2 which is the about the improvement
of the performance of Wastewater Treatment Works.

Action plans
Resource Condition
Target (5-30 years)

•

Promote an enhanced understanding of the economic drivers
linked to the condition of the water resources, so as to make
informed management decisions that are sustainable for the
future.

Resource Condition
Target (Interim Target)

•

Improve the socio-economic knowledge base to inform decision
making, with regards to the water resources.

Management Action
Target

Develop further documented understanding of the following socioeconomic fields:
•
spatial analysis of future development and possible impacts on
water resources.
•

cost pollution effects on the agricultural sector, in terms of
potential loss of market.

•

cost pollution abatement by upgrading WWTW and informal
settlements.

Key actions to support targets:
•

Allocate key personnel to developing the areas of research for the above socio-economic aspects.

•

Ensure that these personnel link with trained Geographical Information System staff to achieve the
above objectives, from a visio-spatial perspective.

•

Convey the socio-economic research to the relevant stakeholders, such as water engineers in
municipalities, to form a background for decision making.

•

Promote payment for ecosystem services (PES) with the maintenance of infrastructure and
ecosystems. Linked to this PES is the management of aliens and fire regimes. It is considered that the
users of water should pay not only for the water used but should also contribute to the maintenance
of the natural infrastructure, such as the catchments, which maintain the provision of water.

•

There needs to be a communication of the nature of ecosystem services to all stakeholders.

•

A study of the Theewaterskloof Dam and other specific Breede River catchments should be
undertaken. Flows and qualities of the water through hydrological modelling and related pricing and
costs of the maintenance of these ecosystem services should be investigated.
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Task 7:
Protect and Improve Ecological
Integrity
Upper Riviersonderend (Photo: Annabel Horn)

Statement of problem
Throughout the Breede River Catchment several factors impact the health of the
rivers and wetlands and the biodiversity associated with them. These factors include
habitat modification and agricultural impacts, the presence of invasive alien species
including vegetation and fish, inappropriate fire regimes, as well as impacts associated
with water quality and modification of flow43.
The water yield of mountain catchments may reduce by as much as 30% measured
over 20 years of invasion by species such as pine or black wattle44. Consequently,
the clearing of alien invasive plants needs to form part of any strategy to maintain a
healthy yield of freshwater from these catchments. Moreover, too frequent fires in the
wrong season, or shifts in fire season, are also detrimental for fynbos biodiversity45.
It is both fire regimes and the clearing of alien vegetation, which influence the functioning
of ecosystem services from ecological infrastructure, especially in the Breede and
Riviersonderend River mountain catchments. This highlights the need for integrated
catchment management. Currently, there is an incomplete understanding in the
general population of the country regarding the value of ecological infrastructure and
the ecosystem services they provide. Thought needs to be given to communication
platforms and environmental programmes to enhance this understanding.
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Background
Mountain catchment areas, declared under the Mountain Catchment Act (Act 63 of
1970) enjoy protection under the National Environmental Management: Protected
Areas Act (chapter 2, section 9, Act 57 of 2003). In the mountain catchments activities
and developments are limited and the area has to be managed for the purpose it was
declared, namely the production of quality and quantity water. The importance of
the mountain catchment areas in the Breede and Riviersonderend River Catchments
has been brought to the fore with its classification as one of South Africa’s Strategic
Water Source Areas46.
The mountain catchments and rivers in the Breede and Riviersonderend River
Catchments form part of the Cape Floristic Region (CFR), which houses sections
of four different ecoregions, namely the Southern Coastal Belt, the South Western
Coastal Belt, the Southern Folded Mountains and the Western Folded Mountains47.
The CFR is both the smallest and richest floral kingdom globally, with the highest
known concentration of plant species: 1300 per 10 000 km2. Broadly a total of five
different vegetation types are found within these ecoregions, including South/South
West Coast Renosterveld, Sandplain Fynbos, Sandstone Fynbos and Succulent Karoo.
These are divided even further in the vegetation assessment done by Mucina and
Rutherford, 2006, updated 2011.
Rivers located within the CFR, which has widely varying geology and vegetation
types48, are not only important water sources, but also form important habitats for
indigenous fish and other aquatic fauna endemic to the region49. Therefore, linking
the conservation of the fynbos to the ecosystems that support its survival, from the
mountain catchments to the coast, is critical. Indigenous fish species of the Breede
and Riviersonderend Rivers are the Berg-Breede River White fish (Barbus andrewi;
Red List status: Endangered), Cape galaxias (Galaxias zebratus; Red List status: Data
Deficient), Cape kurper (Sandelia capensis; Red List status: Data Deficient), Breede
River redfin (Pseudobarbus burchelli; Near Threatened) and the recently identified
Giant redfin (Pseudobarbus skeltoni; Red List status: Not Evaluated)50. The Data
Deficient status of the Cape kurper and the Cape galaxias is attributed to the fact that
both species can be considered a species complex consisting of several genetically
distinct lineages. These lineages, their geographic distribution ranges and their
conservation statuses are currently being researched by the South African Institute
of Aquatic Biodiversity (SAIAB).
Current taxonomy vastly underestimates the freshwater fish diversity of the Breede
River system. Recent genetic and morphological studies elucidated the presence
of a number of unique lineages within the currently described Breede River redfin
(Pseudobarbus burchelli), Cape kurper (Sandelia capensis) and Cape galaxias
(Galaxias zebratus). Many of these lineages are in the process of being described as
new species which will likely be listed as highly threatened and many occur exclusively
outside formal protected areas such as nature reserves.
The major threat to these indigenous species is from alien invasive fish species such as
banded tilapia (Tilapia sparrmanii), bluegill sunfish (Lepomis macrochirus), common
carp (Cyprinus carpio), black bass (Micropterus spp.), rainbow trout (Oncorhynchus
mykiss) and the extra-limital invasive, sharptooth catfish (Clarias gariepinus). Most
46
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of the listed indigenous fish species are no longer present in the mainstream Breede
and Riviersonderend Rivers, and they are only found in the fair to natural condition
headwater tributaries of these systems. Rivers of particular interest in this respect
are the Krom and upper Riviersonderend Rivers and the Tradouw and Huis Rivers.
The first two rivers provide sanctuary for the Giant redfin, while the Barrydale redfin
is endemic to the latter two systems. A Biodiversity Management Plan (BMP-S) has
been drafted for the Barrydale redfin.
With regards to other organisms, the CFR, including the Breede and Riviersonderend
River Catchments, also support a large number of endemic species across several
classes and orders of aquatic invertebrates, with a remarkable 92% of the Plecoptera
(stoneflies) found in the CFR being endemic to this region. The aquatic fauna is
adapted to the characteristic water chemistry of the region with its typically pure and
oligotrophic waters51.
The riparian plant species found in the rivers of the Breede River Catchment are
mainly under threat from invasion of alien plants, in the mountain catchments and the
lowlands, and agricultural practices that often extend right to the edge of the river.
For alien invasive plants, a two percent growth rate of these plants per annum was
modelled to display outcomes of the current spending levels for clearing of these
plant species in the Western Cape. The status quo of plant invasion will remain over
the next two decades, with this plant growth rate, but if the financial rate of spend
were doubled, one could reduce the amount of alien invasive plants by half, with the
assumption that capacity will remain equally unchanged. There is a need to apply
innovative thinking as the current approach to clearing of alien invasive plants is
yielding insufficient results. The current management model needs to be critically
analysed and the recommendations would include the increased use of controlled
fires and biocontrol, as well
as alien clearing response
within eighteen months of a
fire. All efforts to clear alien
invasive plants, especially
within catchments, need to
be coordinated. All round
capacity building needs to
become a norm and not just
in the government ‘Working
for’ programmes. Monitoring,
evaluation,
adaptation
and
learning
needs
to
be prioritised. If not, the
consequences are that there
will be less water available
to users and for economic
expansion, and more intense The palmiet vegetation on the bank, shown here close to the town of
Riviersonderend, is important for filtering the water and to prevent
veld
fires,
erosion
and erosion. Indigenous riparian vegetation, such as palmiet, also plays a
role in flood protection. (Photo: Western Cape Government)
flooding events will occur52.
Together with the impact of alien invasive plants, too frequent fires in the wrong
season, or shifts in fire season, are detrimental for fynbos biodiversity53. Fynbos
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ecosystems are fire-adapted and fire-dependent for seed regeneration and for the
maintenance of populations of long-lived, obligate reseeding shrubs (mainly in the
family Proteaceae)54. Fires at immature vegetation ages result in the elimination
of slow-maturing seed-regenerating plant species such as Protea repens55. Fires in
natural fynbos vegetation do not lead to excessive erosion. However, when combined
with alien plant invasions, fires can lead to extensive erosion. For example, six tonnes
of soil per hectare was lost following fires in pine stands compared to 0.1 tonnes per
hectare following fire in adjacent fynbos56. Soil erosion in the upper catchments in
turn, could then lead to sedimentation impacts in the river, together with soil erosion,
owing to agricultural practices in the lower sections of rivers of these catchments.
Cultivation of the riparian zone not only destabilises the river banks, which often
leads to erosion and sedimentation, but it also removes any biodiversity corridor
for movement of species along the river. Species affected would include terrestrial
and semi-aquatic/aquatic mammals, birds, reptiles, amphibians, insects and other
invertebrates.
Water abstraction pressures are also increasing within the Breede River Catchment,
particularly during drought conditions. This puts pressure on semi-aquatic and
aquatic biota as well as the available habitats in a river system. There is currently a
water resources classification and resource quality objectives study being conducted
on behalf of the Department of Water and Sanitation. The findings from this study
enhance understanding of the ecological reserve and also water quality and river health
statuses for rivers in the Breede River Catchment area. This will inform management
objectives for rivers identified to be priorities for indigenous fish conservation and
possible alien fish eradication.
Wetlands are freshwater ecosystems that are generally highly threatened. In the
Breede and Riviersonderend River Catchments, major impacts include the presence
of invasive alien vegetation and those associated with agricultural practices, including
draining, trampling by livestock and infilling of wetlands. In fact, according to the
National Freshwater Priority Areas57 a total of 53% of wetlands in the Western Cape
Province alone are in a heavily to critically modified health condition58. It is likely that
the situation has become more dire since the values published in the 2012 National
Biodiversity Assessment59 and it is expected that this will be shown to be the case
with the NBA update that is to be published in 2017. The same kind of wetland
status and condition figures can be expected in the Breede and Riviersonderend
River Catchments. Some wetlands of importance in these catchments include the
following; floodplain wetlands associated with the Breede and Riviersonderend Rivers,
Papenkuils Wetland (floodplain; Breede River Catchment), Kluitjieskraal wetlands
(upper Breede River Catchment) and the Theewaterskloof Nature Reserve Wetlands
(upper Riviersonderend) and Vyeboom Wetland (Riviersonderend River Catchment).
Some of these wetlands, such as Kluitjieskraal and Papenkuils have received attention
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through Working for Wetlands (WFW); and Riviersonderend Catchment and
Vyeboom Wetland as World Wildlife Fund South Africa (WWF SA) projects. However,
the health condition and status of these wetlands will continue to require continued
maintenance and management, especially with regards to invasive alien vegetation
clearing and sustainable management for the use of the water resource.

Objectives
•
•

•
•
•
•
•

Ensure effective integration and management of fire, alien and invasive species
and infrastructure to maintain healthy biodiversity and ecosystem functioning.
Ensure effective conservation of species and processes by maintaining and
improving freshwater ecosystem function and embed the management thereof
into the various existing systems and processes provided by available legislature.
Mobilise people to adopt practices that sustain the long-term benefits of
biodiversity.
Recognise the conservation status and value of the declared mountain catchment
areas in the Breede WMA.
Improve and ensure habitat availability and sanctuaries for indigenous fish species.
Improve health of riparian zones and wetlands with regards to buffers, stability
and biodiversity corridors.
Improve awareness and application of correct/sustainable water abstraction
practices in the catchments, particularly during summer flow conditions.

Action Plans/Research Products
Resource Condition
Target (5-30 years)

•

Removal of alien invasive fish species in priority rivers for fish
conservation.

•

Continued and coordinated removal of alien invasive plant species
from the riparian zones of rivers and important wetlands in the
catchment.

Resource Condition
Target (Interim Target)

•

Ensure effective conservation of species and processes by
maintaining and improving freshwater ecosystem function.

Management Action
Target

•

Improvement in ecological infrastructure in selected targeted
areas in the Breede River Catchment with a focus on wetlands.

Key actions to support targets:
•

Identify the priority rivers for alien fish eradication and investigate the feasibility of funding. Identify,
compile and implement an alien fish eradication programme for the chosen river(s) using the correct
protocols and implement biomonitoring programme(s).

•

Partner with organisations in the catchment that are already removing alien invasive plant species
from riparian zones.

•

Develop research questions regarding the effect of sharptooth catfish on indigenous fish species
and invertebrate communities in headwater streams and tributaries that are of high conservation
value. Encourage a university to engage in this research.

•

Encourage research by universities on the ecosystem services provided by wetlands in the Breede
River Catchment and hence make recommendations on water use and land practice to enhance the
sustained existence of these wetlands.

•

Improve co-ordination and integration of fire management and alien vegetation management.

•

Lobby for funding to remove alien vegetation from priority catchments in the Breede WMA.

•

Support and co-ordinate with the fire protection associations to reduce the impact of global climate
change and human interference on fire regimes.

•

Recognise the conservation status of the declared mountain catchment areas and monitor and
manage development in these areas.
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Task 8:
Promote Eco-tourism
(Photo: Robertson Tourism)

Problem Statement
In terms of tourism, the mainstay for the Cape Winelands and Cape Overberg region
lies in its various agricultural activities, most notably vineyards and homesteads, which
are major tourist attractions offering wine, and in some cases whiskey tasting and
accommodation in picturesque settings60. The Breede River forms the backbone of
the agricultural activities and its associated socio-economic and tourist activity in this
region. However, agriculture and linked activities heavily impact on both water quality
and quantity of the Breede River. There is an opportunity for conservation initiatives
and tourism to be linked as part of ecotourism. Such an example could be tourism
exposure to the Barrydale redfin in the beautiful setting of the Tradouw River, thereby
promoting these economic activities and the preservation of the fish.

Background

The National Perspective
During 2013 tourist arrivals to South Africa amounted to 9 616 964 representing a
4.7% growth in arrivals to the country from 2012. The Total Foreign Direct Spend
during 2013 in South Africa was R70.3 billion, a decrease of 5.3% when compared to
the R74.2 billion spent the previous year. The average length of stay increased from
7.7 nights per tourist in 2012 to 8.7 nights in 201361.

The Provincial Perspective
The Western Cape has the most diverse product offering in terms of tourism in South
Africa. Moreover, the Western Cape’s tourism sector contributes 9.8% to provincial
GDP and an estimated 150 000 people are employed in the tourism sector. As part of
the Provincial Strategic Goals (PSG), Provincial Strategic Goal 1: Create opportunities
60
61
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Breedekloof Tourism, Unknown Date. http://breedekloof.com/main/, Accessed August 2016
Western Cape Department of Economic Development and Tourism, 2015. Annual Report for the period 1 April 2014 to 31 March
2015. PR: 253/2015, ISBN: 978-0-621-43883-3
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for growth and jobs identified tourism as a high growth sector in that it “…is another
sector that has, until the downturn that started in 2008, shown a strong increase
in contribution to the Western Cape economy.” Through several key levers, Project
Khulisa identified tourism as one of the key sectors which offers the Province the
greatest potential return in terms of jobs and growth, with significant opportunities
that require government investment and action.62
Recently, through a process of market segmentation, tourism experts identified and
prioritised the tourism product of the Western Cape. The figure 8.1 and its associated
table indicate these seven product offerings and towns indicated as having the
greatest tourism development potential.
Product
Code

Tourism Product

Workshop
Rank

Weight
(%)

P1 & P2

Nature: Ecology and
scenery

52.5

16.2

P3

Nature: Adventure and
activity

52.0

16.0

P9

Food and wine

52.0

16.0

P5 & P6

Culture

47.0

14.5

P4

Sun and sand

43.0

13.3

P8

Meetings, incentives,
conferences,
exhibitions and
business

43.0

13.3

P7

Rural and agri-tourism

35.0

10.7

Consistency ratio:
0.007

100.0

Figure 8.1 Towns/Regions identified as high potential tourism development regions, 201363

Of importance are the top three clusters indicated in figure 8.1; P1 & P2, P3 and P9.
These clusters indicate the importance of the natural environment within the Western
Cape, not only for the ecological importance, but also the tourism potential. Moreover,
the Breede River Catchment, which stretches from Ceres, connecting Worcester to
Swellendam and finally to Witsand has the greatest potential for tourism development
outside of destinations closer to the City, like Paarl, Wellington and Hermanus.
The Breede River has shaped this landscape, giving rise to the scenic nature of the
surroundings and it forms the backbone of the agricultural activities and its associated
socio-economic and tourist activity in this region. However, agriculture and linkage
activities heavily impact both water quality and quantity of the Breede River. It is
therefore important to protect the river and the natural landscape from these impacts
and over exploitation in order to sustainably reap the benefits of an ecologically
healthy river and its benefits for tourism.
62
63

ibid
Adapted from Van der Merwe JH, Van Niekerk A., 2013
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The Breede River Catchment
Tourism in the non-coastal areas of the Breede River Catchment has a strong
dependence on the agriculture sector as tourists visit to taste the region’s wines, stay
at the guest houses and attend weddings and other events and/or festivals on wine
farms. Coastal tourism in the Overberg and Lower Breede River Catchment are largely
dependent upon the estuarine and marine environment, and therefore represent a
small, but significant non-agricultural sector of the economy.
Moreover, the river and its tributaries provide many recreational opportunities for
residents and visitors alike which include indoor and outdoor camping, swimming,
mountain biking, paddling, angling, kayaking, river rafting and picnicking, while
the estuary provides fishing, birding and water sports opportunities. Figure 8.2
demonstrates ecotourism opportunities along the Breede River.

Figure 8.2 Ecotourism activities vs Accommodation. (CapeFarmMapper)

Wineries are concentrated within the Upper and Middle Breede River area and
represent the top attraction in this region, with little to no wine tasting activity in the
lower Breede River. Restaurants and accommodation for tourists are associated with
these wineries.
Figure 8.3 indicates the protected areas and areas which have been noted as being of
ecological importance, called the Critical Biodiversity Areas, within the Breede River
Catchment. The conservation in the upper-Breede area benefits the water quality and
quantity of the river.
A more concerted effort is needed to ensure long-term sustainability of this region
by promoting eco-sensitive agricultural practices. This promotes the conservation of
indigenous fauna and flora and minimises impact to the river.
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Figure 8.3 Critical Biodiversity Areas within the Breede River Catchment
Table 8.1 Visitor trends in several Towns in the Cape Overberg and Cape Winelands, 2015 v. (Adapted from Annual Tourism Visitor Trends,
Cape Overberg and Cape Winelands Barometer, 2015)
Tourism
indicator

Swellendam

Barrydale

Suurbraak

Ceres

Tulbagh

Montagu

% Share Overseas

71.1%

45.9%

27.4%

44.2%

44.4%

54.8%

% Share Domestic

28.7%

53.9%

72.1%

54.8%

54.7%

43.9%

Top International
markets

Germany

UK

UK

Germany

UK

Germany

UK

Germany

Germany

UK

Germany

UK

Netherlands

Australia

Western Cape

Western Cape

Western Cape

Western Cape

Western Cape

Gauteng

Eastern Cape

Gauteng

Gauteng

Gauteng

Eastern Cape

Gauteng

Kwazulu-Natal

Holiday/Leisure

Holiday/Leisure

Holiday/Leisure

Holiday/Leisure

Holiday/Leisure

Business

Events/Festivals

Visiting Relatives

Top Domestic
markets

Main Purpose of
visit

Netherlands
Western Cape

Holiday/Leisure

Business
Ave Daily Budget

R501 – R1000

R201 – R500

R0 – R200

R501 – R1000

Type
Accommodation

B&B

B&B

Self-catering

Guesthouse

Self-catering

Friends and
Relatives

Wine tasting

Culture/Heritage

Gourmet
Restaurants

Scenic Drives

Scenic Drives/
Meetings
Incentives

Outdoor
Activities

Outdoor Activities Expos/exhibits

Top thee activities Scenic drives

R501 – R1000
B&B, self-catering

B&B

Scenic drives

Scenic drives

Outdoor activities

Culture/heritage

Outdoor activities

Wine Tasting

Gourmet
restaurants

Guesthouse
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At a region specific level, table 8.1 above demonstrates top tourism trends in the towns
mentioned. Scenic drives and outdoor activities are most popular in many towns. The
average daily spend of visitors ranges between R201 – R1000, with a clear distinction
in spending power by international tourists with a common range of expenditure of
R501 – R1000 and domestic tourists between R201 – R500 per day64. 65

Figure 8.4 Visitors to Nature Reserves/Parks in the Cape Overberg, 201564.

Overall, there has been a positive increase of visitors to the Nature Reserves and
Parks, in the Cape Overberg, as seen in figure 8.4, with a combined total of 90 649
tourists in 2015.

Objectives
Tourism in The Breede River Catchment is directly and indirectly reliant on the
continued ecological integrity of the Breede River. Moreover, the river serves as the
backbone of the region’s wine agriculture, its associated linked industries, as well as
supporting the unique biodiversity.

Action Plans
Resource Management

Community Engagement

Information Management

64
65
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•

Use tourism promotion platforms to raise awareness of the
ecological state of the Breede River and the river’s importance to
attract visitors to the area.

•

Link the tourism sector to conservation and protection initiatives.

•

Develop the necessary agreements and understanding with
various stakeholders so that the tourist has a diversity of
experiences which remain geographically linked.

•

Promote local entrepreneurial initiatives and empowerment of
communities through tourism opportunities.

•

Promote the concept of the importance of “catchment to coast”
tourism and the associated value of the aesthetics of water and
recreation activities.

WESGRO, 2015. Annual Tourism Visitor Trends, Cape Overberg Barometer 2015
Adapted from Annual Tourism Visitor Trends, Cape Overberg Barometer, 2015
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Tourism possibilities in the Breede River Catchment are often associated with the rivers. (Photo: Western Cape Government)

References
Accelerate Cape Town, February 2016. Project Khulisa: Western Cape identifies high priority growth
sectors for next 5 years. http://acceleratecapetown.co.za/project-khulisa-western-cape-high-growthsector-focus/
Breede-Overberg Catchment Management Agency, 2010. Breede-Overberg Catchment Management
Strategy, First Draft
Breedekloof Tourism, Unknown Date. http://breedekloof.com/main/
Breedevalley Tourism, Unknown Date. http://breedevalleytourism.co.za/
Department of Tourism, 2015. Tourism Strategic Plan 2015/16 – 2019/2020 (2016/17 REVIEW), ISBN:
978-0-621-44540-4.
River Health Programme, 2011. State of the Rivers Report- Rivers of the Breede Water Management
Area, Department Water and Sanitation.
Route 62, 2007. http://www.route62.co.za/
Van der Merwe JH, Van Niekerk A, 2013. Application of geospatial technology for gap analysis in tourism
planning for the Western Cape. South African Journal of Science, 109(3/4), Article No. 1226, 10 pages.
WESGRO, 2015. Annual Tourism Visitor Trends, Cape Overberg Barometer 2015.
WESGRO, 2015. Annual Tourism Visitor Trends, Cape Winelands Barometer 2015.
Western Cape Department of Economic Development and Tourism, 2015. Annual Report for the period
1 April 2014 to 31 March 2015. PR: 253/2015, ISBN: 978-0-621-43883-3
Worcester Tourism, Unknown Date. http://www.worcestertourism.com/

Environmental Resources Protection Plan for the Breede River Catchment in the Western Cape 2017

55

Task 9:
Strengthen Environmental
Governance
Breede River (Photo: Johan Roux)

Statement of Problem
Environmental governance is seen as essential for the successful implementation of
the Breede ERPP. Part of this assessment links the funding to the accountabilities and
responsibilities of the tasks.
Governance is regarded as vital for the successful realisation and implementation of
those aspects of a project which will ensure its effective and efficient conclusion66.

“Project governance is a critical element of any project since it provides a framework
for the accountabilities and responsibilities associated with an organisation’s capital
investment projects67."
Problems arise if an objective viewpoint is not maintained to ensure the ongoing
assessment of the success of the goals of the environmental work. These successes
need to be considered in relation to the funding of the projects.

Background
It is widely acknowledged that government cannot deliver services effectively on its
own - hence the ‘Better Together’ slogan of the Western Cape Government (WCG).
Much more can be achieved if the energy, resources and mandates of other spheres
of governments and related agencies, as well as non-government roleplayers, are
leveraged to assist the WCG fulfil its constitutional mandate. This underpins the
WCG’s ‘Whole-of-Society’ approach to policy-making and implementation. Due to
increasing constraints on public sector funding, government programmes will be
required to leverage resources and mandates outside their control in order to deliver
the Provincial Strategic Plan (PSP).
66
67
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Manqar et al. 2007.
http://www.virtualprojectconsulting.com/setup-a-project-governance-framework-as-a-best-practice/. 2010.
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As a result, both an increase in partnering behaviour and the formation of partnerships
are necessitated, across departments, jurisdictional boundaries and spheres of
government and with external sectors, i.e. the private sector, civil society, academia,
in order to achieve socio-economic developmental goals and objectives.
Furthermore, the scale and complexity of the challenges faced are beyond the ability
of any single sector, discipline or sphere of government to resolve. The complexity of
transversal projects requires public sector managers to rely increasingly on skills and
activities such as convening, facilitating, negotiating, mediating, and collaborating
across boundaries. An integrated partnership and partnering system is needed to
facilitate and support these public sector programmes.
This means that the context within which the Western Cape Economic Development
Partnership (EDP) operates has changed substantially since its inception, owing to
the following shifts in the Western Cape.
1. Declining public sector revenues have led to a need for fiscal consolidation and
therefore focused rather than expanded mandates.
the practice of partnering
2. Delivering impact: There is an emphasis within the
public sector on the need to focus on solutions for
implementation and delivery, rather than strategy,
planning and dialogue processes (“projects must land”).
What business
What government
3. There is a need for better public sector institutional
Shared
needs to operate
is mandated
alignment before cross-sector partnerships can work.
vision
effectively
to deliver

The Breede River is one of three major river systems servicing
the Western Cape. Water is a scarce and finite resource which
has to serve an increasing population. Simultaneously, food
security demands place a competitive requirement for water
management on the agricultural sector. The predictions of
the climate change models are that the weather patterns
within the Western Cape will change with an increase of
mean temperatures with shorter and more intense rainfall
events during the winter rainfall season.

Joint
action

Common
agenda

What communities
and civil society aim
to achieve

The Breede River ERPP is a multifaceted and multi-year effort to improve the
environment and water resources and provide knowledge and understanding for
water management to ensure the optimal use of available water resources. The
project involves resources, both financial and human, and requires cooperation from
many stakeholders. Governance of the ERPP project is to describe, and keep track of,
how such human resources are managed and financial resources are spent, schedules
described to achieve the objectives and outcomes within the specified budgets and
timelines.
The Breede River ERPP looks at certain actions which can be managed and which
are within the capabilities of the Pollution and Chemicals Management Directorate
(PCM), within the DEA&DP to successfully execute. Some actions can be carried out
by the directorate, but most functions can only be done in collaboration with other
stakeholders. In order to implement the Breede ERPP successfully close collaboration
between all stakeholders is a key success factor.

Objectives
•

•

The project aims to agree on a governance structure to implement specific tasks
and actions which will contribute to the improvement of the Breede River water
quality and quantity, as well as the development of the knowledge base for water
management.
The Breede ERPP also aims to add value in relevant water management forums
and to partner with stakeholders.
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Action plans
The diagram below shows the organisational governance activities which need to be aligned with the
project management activities, which are the operational governance aspects of the project. Once the
programme has been aligned, the ownership of the project is established. Following this the project
success is determined by the efficiency of the implementation. The evaluation of the project is determined
by the reporting procedures and feedback on the successes and needs for improvement.

Components of Project Governance
Organisational Governance Activities
Project Governance
Programme
Alignment

Project
Ownership

Efficiency of
Implementation

Reporting,
Disclosure and
Feedback

Project Management Activities

Management of the
Project

Community Engagement

•

Establish partnerships that enable the Breede ERPP to achieve
stated objectives.

•

Design a governance framework and guidelines for the Breede
River ERPP to facilitate effective management of critical tasks.

•

Select an appropriate management platform, such as a steering
committee and inculcate requirements such as risk, crisis
responses, strategic alignment with provincial objectives,
alignment of environmental, economic and social requirements.

•

Ensure the mechanisms of the plan are implemented so that the
outcomes of the various components of the project are met and
to ensure accountability at the different points.

•

Ensure arrangements in terms of roles and responsibilities of team
members or units are well defined, so that timely decisions are
taken and that the mechanisms for effective communication are
in place.

•

Communicate the essential components of the project to
stakeholders.
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Task 10:
Facilitate Environmental
Awareness and Education
Zayed Brown monitoring on the Riviersonderend River, while engaging in mentoring. (Photo: Western Cape Government)

Statement of problem
There is a broad lack of awareness of environmental best practice, across different
sectors of the society.

Background
There is a need for a well-defined message about the value of the water resource to
be communicated to people within institutions and other stakeholders.
Educational and language impediments are obstacles in conveying environmental
ideas to communities.

Objective
Internalise a depth of value for the environment and water resources.

Action plans
Community awareness engagements will be determined in alignment with the implementation goals of
the Breede River ERPP and the Breede-Gouritz Catchment Management Strategy in collaboration with
the BGCMA and other key stakeholders and departments.

Environmental Resources Protection Plan for the Breede River Catchment in the Western Cape 2017

59

Communication Plan
A traditional ox cart is seen in the streets of Greyton. (Photo: Dr Michael Kock)

For any project to be successful, one needs to effectively manage perceptions. This
can be achieved by the development of a holistic Communication Plan.
This communication plan will be aligned to the overall project plan (this document),
which advocates the development of a water stewardship programme through
which government departments and agencies work collaboratively with the private
and non-governmental organization (NGO) sector on improving and sustaining our
shared freshwater resources.
The main objective is to restore the water quality to a level where its value for ecosystem
services is recognized, and in doing so to promote growth and development and
sustainable use of the water for all the intended purposes.
The aim of the communication plan will be to address the abovementioned areas and
will take a multi-faceted approach.

1.	Target Market Segmentation:
Due to the large scale of this project, and the diverse areas that it will be
covering, it will be vital to do a target market segmentation. This will not only
guide the communication plan, but will also provide clarity as to which channels
to make use of.
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2.	Proactive Communication:
•
•
•

Distribution of actual plan.
Awareness sessions that will be held in the respective areas, highlighting
the importance of this programme.
Media buy-in communication projects in the form of advertising and radio;
and direct marketing, such as brochures and posters.

3.	Reactive Communication:
•
•
•

Respond to enquiries and identify communication opportunities to share
policy position.
Respond to national policy positions and status of moratorium.
Respond to media, as well as general and stakeholder enquiries.

To maximise the communication opportunities, the plan will be a working document
and as new developments take place, it will be amended.
The message development and then usage of said message should be consistently
communicated. The plan will therefore highlight the roles and responsibility of all the
stakeholders that are identified in this document. Lastly, the necessary skills and/or
funds should be made available in order to achieve effective communication.
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Monitoring and Evaluation
Aloes on the mountains of the Breede River Valley (Photo: Dr Michael Kock)

The importance of monitoring or measuring a programme, followed by evaluation
of that monitoring is to understand whether the stated goals have been reached,
and to what extent they have been reached. This enhances the commitment to the
programme and enables the participants to take up embedded and further challenges.
The contributors and their partners are able to understand the business of the plan,
as well as the flow of the projects in the plan. New aspects of the agenda can be
identified and the answer to the question of where do we want to be at different
points in time can be identified.
There needs to be an understanding of where the important water resources are and
particularly those with intrinsically valued biodiversity. These water resources also
include both wetlands and groundwater sources. These need to be protected from
inappropriate development, as well as pollution. Also the matter of what levels of
pollution to allow from both waste water treatment works and other sources need to
be addressed. This is against the background that zero pollution means zero human
and economic activity.
The social targets of labour involvement in the projects such as through Expanded
Public Works Programmes (EPWP) needs to be addressed and then this is monitored
through standardised systems. Similarly goals for communication targets, including
social engagement such as with youth need to be developed. What are the ecological
benefits of the work that the programme is engaging in and is the work adopting
the most cost effective approach? Is the procurement system enabling in the goal to
support cost-effective engagement, whilst ensuring optimal service levels.
Then the aspect of the extension of the ecological, water monitoring and socioeconomic plan needs to be assessed. There are the human resource components to
be thought through, such as whether there is capacity or would the extended work
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place undue stress on existing staff. Who are the supporting partners and NGOs or
other government bodies that need to be brought on board? Who is to take the lead
role in the respective tasks? How is that relationship to be built and what are the
expectations on both sides? What training needs to be given to new entrants and
current participants, as well as what team building is useful in building a cohesive
group?
What interventions and monitoring needs to be put in place to improve the water
resource and what are the expected outcomes? How much attention and monetary
resources are to be diverted to physical infrastructure, compared for instance with
water pollution monitoring programmes, advocacy of river health, the development
of socio-economic understanding to guide decision making? What is the development
of ideas and relationships that are required to assist the development of institutional
support? The outcomes need to be clearly stated so that the institutional support
structure, budget and allocation of time and resources is designed to support the
envisaged goals. Then evaluations need to be made of the stated goals so that there
can be decisions about whether the goals have been reached. There needs to be
agreement amongst the team members in the first place about what the stated goals
will be, followed by engagement with the partners around these, so that the players
will give support to the goals.
The following model is taken from the lecture notes of Professor Johann Mouton of
Stellenbosch University 2016, and sets out the steps of a well constructed evaluation
model, from conceptualisation of the programme, to the mature vision of the
programme, through to monitoring its features. The evaluation process needs to be
developed, with clarification that feeds back into the original design.

EVALUATION MODEL
INTERVENTION LIFE CYCLE

Conceptialisation
and design of
programme

First (pilot)
version(s)
of programme
implemented

Mature version
of programme
implemented

Intervention
outcomes/effects

Clarifactory
evaluation/
Evaluability
Assessment

process
evaluation
(interactive/
formative)

programme
monitoring
(formative/
summative)

outcome
evaluation/
impact assessment
(summative)

EVALUATION STUDIES
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In the evaluation model of Professor Mouton, once the programme has been
conceptualized and designed, the first version is implemented. This is followed by
the implementation of a mature version of the programme, while simultaneously
undergoing a process evaluation of the first version of the programme. This process
evaluation takes an interactive form between people, as well as a formal, written form,
which could have both quantitative and qualitative aspects. A clarificatory evaluation
or evaluability assessment then follows which will cause the process evaluation to
be modified as well as using the findings to gauge how the programme should be
modified.
The mature version of the programme, in the application of this theoretical model to
the environment, might be a form of intervention which will have desired effects. The
process evaluation will also lead to monitoring of the programme, which will have
both its formative approach of defined assessment, as well as the summative aspect
where conclusions will be drawn. The evaluation of the outcomes of the project as
well as an assessment of the impact on the environment follows, with a summative
approach so that these outcomes and impacts are clearly set out. From this process
inferences should lead to an evaluation of the worth of the project as an intervention
to achieve the desired effects in the environment. Modifications to the project can
then follow.

Action Plans

Programme Monitoring

•

Formative – this might take the form of both a quantitative and
qualitative assessment of the programme.

•

Summative – a combined and collective assessment of the
programme is undertaken, which would draw from the formative
approach.

•

Interactive – the members of the steering committee and/ or
the stakeholders might engage in evaluating the process of the
studies, interventions and other engagements being undertaken
in the catchment.

•

Formative – this might be a more systematic approach to
evaluating the process.

•

Outcomes – the interventions undertaken to remedy the approach
to programme is determined so that the outcomes are reached.

•

Effects – this is similar to the approach to ensuring the outcomes,
although looking particularly at the impacts of certain interventions
on the catchment, or research on the understanding of how the
catchment and related aspects function.

Process Evaluation

Intervention
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Recommendations for the
Implementation of the Environmental
Resource Protection Plan for the
Breede River Catchment
Indigenous vegetation alongside the Riversonderend River. (Photo: Western Cape Government)

•

•

•

•

•

•
•

•

•

Contribute to a water monitoring programme
in partnership with the BGCMA, DWS,
Municipalities and Water User Associations
(WUAs).
Establish or integrate into an existing central
information hub that will allow for the sharing
of water quality monitoring data.
All WWTW to achieve over 70% for effluent
quality compliance in the Green Drop
assessment by 2020; 80% by 2025 and 90% by
2030.
DLG to assist municipalities with the
development and implementation of operation
and maintenance plans for each WWTW.
Consult with the relevant municipalities,
BGCMA, WUAs and Government Departments
to identify strategic areas for bioremediation
solutions to address impacts of informal
settlements on water quality.
Promote conservation agriculture.
Implementation of rehabilitation activities
through a coordinated approach with all
stakeholders and role players.
An enhanced understanding of the economic
drivers linked to the condition of the water
resources, so as to make informed management
decisions that are sustainable for the future.
To develop further documented understanding
of the following socio-economic fields:
—— Spatial analysis of future development and
possible impacts on water resource

•

•

•

•

•
•

•

—— Cost of pollution to the agricultural
community, in terms of potential loss of
market
—— Cost of pollution abatement by upgrading
informal settlements
Continued coordinated removal of alien invasive
plant species from the riparian zones of rivers
and important wetlands in the catchment,
followed by rehabilitation with indigenous
plants.
Continued research is needed with regards
to wetlands and their function in providing
ecosystem services and sustainable use of
wetlands in the Breede WMA.
Use tourism promotion platforms to raise
awareness of the ecological state of the Breede
River and the river’s importance for tourism.
Ensure arrangements in terms of roles and
responsibilities of team members or units
are well defined so that timely decisions are
taken and that the mechanisms for effective
communication are in place.
Communicate the essential components of the
project to stakeholders.
Implement
appropriate
monitoring
and
evaluation mechanisms to ensure effective and
successful implementation of the ERPP.
Responsibilities and detailed action plans should
be developed further through interaction with
the BGCMA and stakeholders.
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Acronyms
ASP
BGCMA
BMP-S
BRIP

Breede Gouritz Catchment Management Agency
Biodiversity Management Plan for Species
Berg River Improvement Plan

CFR

Cape Floristic Region

COD

Chemical Oxygen Demand

CMS

Catchment Management Strategy

CSIR

The Council for Scientific and Industrial Research

CWDM
DEA&DP
DEDAT

Cape Winelands District Municipality
Department of Environmental Affairs and Development Planning
Department of Economics & Department of Tourism

DHS

Department of Human Settlements

DLG

Department of Local Government

DoA

Department of Agriculture

D:PCM
DWS
EDP
EPWP
ERPP
FAII
GI
HAM
HI
HII
IHAS
IDP
IRDP
IWRM
MIG
MP
NAEHMP
NBA
NFEPA
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Activated Sludge Process

Directorate: Pollution and Chemicals Management
Department Water and Sanitation
Western Cape Economic Development Partnership
Expanded Public Works Programme
Environmental Resources Protection Plan
Fish Assemblage Integrity Index
Geomorphological Index
Habitat Assessment Matrix
Hydrological Index
Habitat Integrity Index
Integrated Habitat Assessment System
Integrated Development Plan
Integrated Residential Development Programme
Integrated Water Resource Management
Municipal Infrastructure Grant
Main Place
National Aquatic Ecosystem Health Monitoring Programme
National Biological Assessment
National Freshwater Priority Areas

Western Cape Government Environmental Affairs and Development Planning

(N)RHP
NGO
NIR

(National) River Health Programme
Non-governmental organisations
Net Irrigation Requirement

NWA

National Water Act of South Africa (Act 36 of 1998)

O&M

Operations & Maintenance

PSG

Provincial Strategic Goal

PSP

Provincial Strategic Plan

RBIG

Regional Bulk Infrastructure Grant

REMP

River Eco-status Monitoring Programme

RMMP

River Maintenance & Management Plans

RSEP
RVI
SAIAB
SASS

Regional Socio-Economic Programme
Riparian Vegetation Index
South African Institute of Aquatic Biodiversity
South African Scoring System

SBC

Spot Building Count

SDF

Spatial Development Framework

SP
Stats SA
SUDS
SWMP
UISP
WARMS

Sub Place
Statistics South Africa
Sustainable Urban Drainage System
Western Cape Sustainable Water Management Plan
Upgrading of informal Settlement Projects
Water Allocation Resource Management System

WCG

Western Cape Government

WFW

Working for Water

WIMS

Water Information Management Systems

WMA

Water Management Area

WQ
WQI
WQ&S
WUA
WWTW
WWF SA

Water quality
Water Quality Index
Water quality and sedimentation monitoring
Water User Association
Waste Water Treatment Works
World Wildlife Fund South Africa
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CONTACT: D
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