Options for meeting the ecological Reserve for a
raised Clanwilliam Dam
CA Brown1*, E van der Berg2, A Sparks2 and RN Magoba1

Southern Waters Ecological Research and Consulting cc, Freshwater Research Unit, University of Cape Town,
Private Bag Rondebosch, 7700, South Africa
2
Aurecon (Pty) Ltd, PO Box 1347, Cape Town, 8000, South Africa

1

Abstract
A recent evaluation of the potential raising of Clanwilliam Dam included an assessment of whether the operation of the dam
would meet the flow quality and quantity requirements for the protection of the downstream river and its estuary, taking
Olifants/Doring River basin-level considerations into account.
The implications of meeting the ecological Reserve of the Olifants River downstream of Clanwilliam Dam to Bulshoek
Weir, downstream of Bulshoek Weir to the confluence with the Doring River, and at the estuary, were assessed in terms of
the impact on system yield. Some adjustments were made to the ecological Reserve to maximise the yield from a raised
Clanwilliam Dam, in return for protection of the vitally important Doring River. Irrigation releases from Clanwilliam Dam
were also restructured so that they met the ecological Reserve requirement for small floods of short duration to promote
spawning in Clanwilliam yellowfish (Labeobarbus capensis). The assessments presented demonstrate that small adjustments in the requirements that form the ecological Reserve can greatly enhance the possibility, and reduce the costs, of
successful implementation.
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Introduction
The South African National Water Act (NWA, 1998) provides
for the protection of water resources through the apportioning
of an agreed amount of the water available in a system to maintain the natural environment in some pre-agreed condition.
To fulfill its purpose, this water needs to be of an appropriate
volume and quality, and be available at the appropriate time of
the year, and is known as the ecological Reserve. To arrive at
the ecological Reserve, the environmental flows (EFs) for the
maintenance of affected rivers, estuaries, wetlands and groundwater are first determined for a range of future conditions.
These are then assessed against other requirements in the
basin, such as provision of water for off-stream use, as part of a
consultative process to decide on acceptable future conditions
for the various ecosystems (Dollar et al., 2010). The agreed
future condition and the EFs for maintaining such become the
ecological Reserve.
The Department of Water Affairs (DWA) is responsible for
implementing the ecological Reserve for all significant water
resources in South Africa, gradually over time. Importantly,
however, new bulk infrastructure or any changes to existing
bulk infrastructure, requires implementation of the ecological
Reserve as part and parcel of the process. This is the case in
the Olifants-Doring Basin, where concerns about the integrity
of the Clanwilliam Dam necessitate remedial work on the wall,
and opened the possibility of increasing its yield at the same
time by raising the dam wall, which would trigger the need for
releases to meet the ecological Reserve for the downstream
river and its estuary.
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This paper is a synthesis of a number of studies, relevant to
the issue of Reserve releases from Clanwilliam Dam, including
the assessment of the EFs for the Olifants River (Brown et al.,
2006a; b) and estuary (Taljaard et al., 2006), a basin-level scenario assessment (Brown et al., 2006c), and a feasibility study
for the raising of Clanwilliam Dam (De Wet, 2007).
The main ecological, social and economic considerations
relevant to the basin are introduced, and a description of the
water resource situation and extant infrastructure is provided
for background. The circumstances leading to, and consequences of, various tradeoffs for the ecosystem, with regard to
the implementation of the ecological Reserve are discussed in
the context of off-stream water demands and potential future
bulk water developments in the Olifants-Doring Basin, and
specifically the potential raising of Clanwilliam Dam on the
Olifants River upstream of its confluence with its main tributary, the Doring River.

The study area
The Olifants-Doring Basin is located on the west coast of
South Africa. The Olifants River rises in the Agter Witzenberg
Mountains to the north of Ceres. Most of the surface flows
originate in the Cederberg Mountains, located along the eastern flank of its middle reaches. The main stem of the river is
approximately 250 km long, initially flowing through a steep
gorge, but eventually widening and flattening into a wide floodplain and a major estuary at the coast. Its major tributary, the
Doring River, also rises in the Agter Witzenberg Mountains,
but flows down the opposite side of the Cederberg Mountains.
The total natural mean annual runoff (MAR) of the
Olifants River is approximately 1 055 x 106 m3/a, but this has
been significantly reduced by abstractions, mainly for irrigation
(Sparks and Cullis, 2007), and current inflows to the estuary
are approximately 718.4 x 106 m3/a. Water resources are not
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