Monetary valuation of salinity impacts and microbial pollution
in the Olifants Water Management Area, South Africa
WJ de Lange1*, BK Mahumani1, M Steyn1 and SHH Oelofse2

CSIR, Natural Resources and the Environment, PO Box 320, Stellenbosch, 7599, South Africa
2
CSIR, Natural Resources and the Environment, PO Box 395, Pretoria, 0001, South Africa

1

Abstract
This paper estimates costs associated with water pollution in the Olifants River Water Management Area (WMA) in South
Africa, and, more specifically, the area represented by the Loskop Dam Water User Association. We focus on the impacts
of salinisation on commercial irrigated agriculture, and of microbial pollution on the general population of the WMA, many
of whom do not have access to municipal water and sanitation services, leaving them vulnerable to microbial pollution in
the water resource. Costs associated with salinity are estimates based on the impacts of increased salinity on the value of
marginal product of certain irrigated crops. Costs associated with microbial pollution are estimated based on the direct and
indirect costs of human health impacts as a result of microbial pollution in the study area. These monetary value estimates
give an indication of the magnitude of the cost of water pollution to society in the WMA. It is concluded that the once-off
cost required to provide some pollution prevention infrastructure will be lower than the current annual cost burden of pollution on society in the WMA, and that pollution prevention is therefore cost effective.
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Introduction
Polluted water impacts negatively on agriculture, industry,
human health, living organisms, resource quality and property
(DWAF, 1998), by rendering the resource less fit for beneficial
use by downstream users. The effects of polluted water on a
country’s economy could be disastrous. This paper attempts
to estimate the monetary value of the impact of water pollution in the Olifants Water Management Area of South Africa,
focusing on salinity impacts and microbial pollution. The
impact of increased salinity on commercial irrigated crops
was assessed in terms of the decrease in the value of marginal
product (VMP) of irrigation water as used by these crops. The
impact of microbial pollution on human health was estimated
using a cost of illness (COI) approach consisting of direct and
indirect cost estimates. Some of the main reasons for monetary
estimates of the impacts of water pollution include: (i) raising
awareness in order to convince politicians, community leaders
and health administrators that a pollution problem of significant
magnitude exists, and to encourage them to engage in preventative strategies, (ii) serving as an input for priority setting in
water pollution management decision-making, and (iii) analysing the cost-effectiveness of water pollution interventions.
This paper forms part of a solicited research study funded
by the Water Research Commission of South Africa. The overall
aim of the study was to inform policy and future research targeted at mitigating the challenge of water pollution in the water
management area. The hypothesis that was tested focused on
the notion that pollution prevention is better than cure; however,
unnecessarily strict regulation could have negative consequences for the economy. The general aim of this research was
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therefore to compare the costs associated with a regime which
controls pollution at source, thereby preventing its occurance
with costs associated with a regime which focuses more on
treatment before extraction, while allowing the occurance and
consequences of water pollution. A suitable study area for
the valuation of the cost impact of salinisation on commercial
irrigated agriculture was identified in the Olifants River Water
Management Area (WMA), more specifically, the area respresented by the Loskop Dam Water User Association. In addition,
a significant portion of the population in this WMA does not
have access to municipal water and sanitation services, leaving
them vulnerable to microbial pollution in the water resource.

Pollution of water resources in the study area
The Olifants WMA (Fig. 1) corresponds with the South African
portion of the Olifants River catchment and includes portions
of Gauteng, Mpumalanga and Limpopo provinces (DWAF,
2004). The WMA covers an area of 54 562 km 2 and is home to
approximately 3.2 million people living in urban to peri-urban
areas. The economy of the area consists of mining, electricity
generation, metallurgic industries, and agriculture. It generates approximately 5% of the gross domestic product (GDP) of
South Africa (DWAF, 2004).
Salinisation of irrigation water is a major contributing factor to soil degradation, which affects commercial and subsistence agriculture (and hence food security) directly (Aihoon
et al., 1997, Armour, 2007). Salinity is regarded as a major
contributor to water pollution, not only in the study area, but
throughout South Africa (DWAF, 2001). Although progress has
been made towards implementing the ‘polluter pays’ principle
among mines, industry and domestic users; the case of agriculture generally remains unresolved because of the large number
of dispersed sources (non-point sources), which renders traceability difficult (Aihoon et al., 1997; Armour, 2007; Viljoen
and Armour, 2002; Armour, 2002). Dilution effects add to this
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