The deteriorating nutrient status of the Berg River, South Africa
S de Villiers*

AEON (Africa Earth Observation Network) and Department of Geology, University of Stellenbosch, Private Bag X1,
Matieland 7599, South Africa

Abstract
The upper catchment area of the Berg River in the Western Cape, South Africa, supplies most of Cape Town and its suburbs
with freshwater, in addition to providing water for irrigation purposes along the middle and lower reaches of the river. This
study investigates the nutrient status of the Berg River and long-term trends therein. It is shown that inorganic nitrogen and
phosphorus levels increase downstream by a factor of more than 10, in response to anthropogenic inputs. Similarly, nutrient
levels fluctuate seasonally by more than an order of magnitude, in response to input from diffuse and point sources of pollution. These changes of more than 1 000% far exceed the 15% maximum change stipulated by the South African water quality
guidelines for aquatic ecosystems. Total phosphorus levels indicate that hypertrophic conditions prevail at least episodically
at all of the Berg River monitoring stations and most of the time at some of them. Additionally, river water phosphate levels
show a dramatic increase over the past 20 years. There is also strong evidence that the trophic status of the Berg River is very
sensitive to reduced river runoff. The implication is that the construction of the new Berg River Dam in the upper catchment
area of the Berg River will exacerbate the existing situation, threatening ecosystem services, human health and lucrative
agricultural activities.
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Introduction
Eutrophication, excessive plant growth in response to nutrient
enrichment, is considered to be one of the most serious problems
facing freshwater ecosystems, globally (Vitousek et al., 1997;
Carpenter et al., 1998; Galloway and Cowling, 2002; Camargo
and Alonso, 2006; Mainstone and Parr, 2002). The major nutrients that contribute to eutrophication are phosphorus as phosphate ions (PO43-) and nitrogen as nitrate (NO3-), nitrite (NO2-)
and ammonium (NH4+) ions. Nutrient levels of many freshwater ecosystems have increased dramatically, by a factor of 4 at
least, over the last couple of decades in response to widespread
agricultural intensification and increased discharge of domestic
wastes (Vitousek et al., 1997; Galloway and Cowling, 2002). A
particular problem facing developing countries such as South
Africa is the significant increase in urban runoff and increasingly so from overloaded or dysfunctional municipal water
treatment plants and un-sewered human settlements (Barnes,
2003; Bere, 2007; Mtetwa and Schutte, 2003; Luger and Brown,
2003; Van Vuuren, 2005). All of these are potentially significant
sources of nutrients and other pollutants to river and groundwater reservoirs
The South African water quality guidelines (DWAF,
1996a) stipulate Target Water Quality Range (TWQR) values
for 7 different water-use sectors: domestic, recreational, industrial, irrigation, stock watering, aquaculture and aquatic ecosystems. TWQR is defined as ‘the range of concentrations or
levels at which the presence of the constituent would have no
known adverse or anticipated effect on the fitness of the water
assuming long-term continuous use, and for safeguarding the
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health of aquatic ecosystems.’ Aquatic ecosystems are unique
amongst the different types of water users, in that aquatic plant
and animal species have very different water quality requirements and tolerances, depending on locality. As a result, there
are no stipulated TWQR nutrient values for aquatic ecosystems, but rather a recommendation that ‘a TWQR should be
derived only after case- and site-specific studies’ (DWAF,
1996b). Additionally, ‘inorganic nitrogen (and phosphorus)
concentrations should not be changed by more than 15% from
that of the water body under local unimpacted conditions at
any time of the year.’ There is no documented evidence, however, that such ‘case- and site-specific studies’ have been carried out for any of South Africa’s freshwater ecosystems. It is
also not clear that the development of such site-specific TWQR
values for nutrients is one of the objectives of the relatively
new National Eutrophication Monitoring Programme, NEMP
(DWAF, 2002). As a result, classification of the trophic status
of South Africa’s aquatic ecosystems is presently restricted
to the use of 4 broad categories: oligotrophic, mesotrophic,
eutrophic and hypertrophic (Table 1), with no allowances
made for diverse ecosystem requirements.
This study provides a detailed investigation of the nutrient
status of the Berg River, located in the Western Cape Province
in South Africa (Fig. 1). The Berg River provides the bulk of
the water for household and industrial use in the Cape Town
metropole and greater Cape Peninsula area, in addition to irrigation water for extensive cultivation along the length of the river.
A combination of recent dry spells, population growth and a
fast growing local economy has put severe pressure on water
resources within this system. The construction of an additional
dam in the Groot Drakenstein Mountains near Franschhoek
(Berg River Dam) will provide some relief for Cape Town’s
water supply problems, but has also raised serious concerns
about the implications for water quality along the lower reaches
of the river.
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