The simple modelling method for storm- and grey-water
quality management applied to Alexandra settlement
Yaw Owusu-Asante* and John Ndiritu

School of Civil and Environmental Engineering, University of the Witwatersrand, Private Bag 3, WITS 2050, South Africa

Abstract
Discharges from informal settlements cause numerous adverse water quality impacts on urban areas and on receiving waters.
These problems reflect local conditions with respect to economic development, level of environmental protection (including the
associated infrastructure), institutional arrangements and public awareness. Development of comprehensive tools for selection of drainage management interventions, even at planning levels, is still at its early stages in South Africa. Municipalities in
South Africa face many challenges in identifying, assessing and selecting the right interventions and/or strategies to address
the impacts of land use on receiving waters. A spreadsheet-based model was developed in this study specifically to assist in
identifying, selecting and evaluating interventions to manage storm- and grey-water quality. The model also consists of modules: to quantify water quality management objectives (load reduction targets) of pollutants of concern, to formulate implementation strategies by combining different mixes of interventions at different levels of implementation, and to cost and select the
optimum management strategy. In the Alexandra settlement investigated, the identified interventions to achieve management
objectives optimally consist of educational programmes, erosion and sediment control, street sweeping, removal of sanitation system overflows, impervious cover reduction, downspout disconnections, removal of illicit connections to storm drains,
establishment of riparian buffers, use of rainwater tanks and exfiltration systems.
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Introduction
Discharges from informal settlements cause numerous adverse
water quality impacts on urban areas and on receiving waters,
including erosion, sedimentation, dissolved oxygen depletion, nutrient enrichment and eutrophication, toxicity, reduced
biodiversity, high drinking water purification costs, and the
associated impacts on beneficial water uses. These problems
reflect local conditions with respect to economic development,
level of environmental protection practice (including the associated infrastructures), institutional arrangements and public
awareness.
Development of comprehensive tools for evaluation of
drainage management interventions even at planning levels is
still at an early stage in South Africa. Municipalities therefore
face many challenges in assessing interventions put in place
(or yet to be implemented) to address the impacts of land use
on receiving waters. As a result, stormwater management
strategies have often been based on ad hoc, single measurefocus approaches (usually end-of-pipe measures). In informal
settlements, storm- and grey-water quality management is
not planned in advance; the need arises when conditions are
extremely deplorable and are adversely impacting on human
health. In formal settlements, single measure-focus approaches
such as ponds are usually employed. The nature of pollutants
emanating from different land uses is different and, as a consequence, management interventions to improve stormwater
quality would necessarily involve a number of measures as
their effectiveness is variable for different pollutants. The
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pollution controls and management strategies investigated
under this study were based on the following principles:
• Sustainability, which recognises the necessity to balance the economic, social and environmental needs and to
protect resources for future generations, when planning,
constructing and operating infrastructure
• Hierarchical management approach which requires
stormwater quality management to be carried out firstly
at source, thereafter proceeding down to the end-of-pipe,
and in each case employing firstly non-structural technologies and thereafter proceeding to structural technologies if
necessary
• Public consultation which assumes that all affected stakeholders are consulted and given the opportunity to provide
input to decisions
• Adaptive management which recognises that we are
dealing with very complex natural and man-made systems
whose responses are not fully predictable with the currently available science-based tools. Best practice therefore
requires selecting and designing technologies on the basis
of best available data, ongoing monitoring and data collection, and revisiting decisions to produce improved technology selections and designs.
Settlement stormwater and greywater quality management
requires community-level involvement and often includes the
use of both structural and non-structural control interventions
to protect or restore catchments exposed to chemical, physical,
or biological stressors.
A number of studies on stormwater quality from Alexandra
catchment and its pollution threat to the receiving environment
have been undertaken by the Water Research Commission
of South Africa (e.g. Ashton and Bhagwan, 2001; Campbell,
2001), the Water System Research Group of the University of
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