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Abstract
In many settlements across the world (e.g. Pimpama Coomera and Mawson Lakes – Australia, Hong Kong – China, Majuro
– Marshall Islands, Tarawa – Kiribati, and Windhoek – Namibia), dual water reticulation systems have been implemented
in response to increasing water demands and decreasing freshwater availability. A dual water reticulation system comprises
separate pipes that supply different water qualities to the end consumer. A set of pipes supply potable water while another set
of pipes supply non-potable water. The non-potable water is targeted at meeting water requirements traditionally met using
potable water (e.g. toilet and urinal flushing, landscaping irrigation, and industrial cooling). This therefore frees potable
water to be used for previously unmet or increasing potable water requirements. For several reasons including the dearth of
relevant national regulatory and guideline documents, consumer and decision-maker perceptions, ignorance, and appropriate decision-making tools, the use of dual water reticulation systems in South Africa has been limited. The aim of this study
was therefore to develop a decision-making framework, using robust criteria, for assessing the viability of implementing
dual systems in South Africa. This aim was achieved through undertaking literature reviews on the subject, an investigation
of non-potable water consumers’ and decision-makers’ perceptions using questionnaires, and the actual development of a
framework using data obtained from the literature review and questionnaires. The questionnaires were developed using seven
key issues i.e. public health and safety, economics, technical feasibility, legislation/regulations and guidelines, organisational
capacity, social acceptance, and public education. The various aspects of the Triple Bottom Line of sustainability (i.e. economic, environmental and social) provided structure to the framework while the Triple Bottom Line approach was utilised in
the assessment of the different criteria.
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The South Africa water resources situation:
background and motivation
Water is increasingly becoming a limiting resource in South
Africa and the scarcity of this resource affects national, provincial and local development in critical areas (Eberhard and
Robinson, 2003). South Africa is an arid to semi-arid country
with high water stress due to the low mean annual precipitation,
MAP (which is approximately 500 mm/a – significantly below
the world average of about 860 mm/a) and high mean annual
evaporation, MAE (approximately 350% of MAP) (Eberhard
and Robinson, Ibid). Of interest is the highly seasonal occurrence of rainfall over virtually all of the country resulting in a
wide range of climates, from winter rainfall and warm windy
summers in the south-western Cape, to erratic, non-seasonal
rainfall and extreme temperatures in the Karoo. The variation
in annual rainfall from the long-term mean is especially pronounced in the more arid areas where unpredictable droughts of
extended durations often contribute to the harshness of existing
water scarcity. Also, as a consequence of topographical and climatic conditions, the natural availability of surface water across
the country is unevenly distributed with more than 60% of run-
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off arising from 20% of the land area. In some places the runoff
can be highly variable and below normal for up to 10 consecutive years (DWAF, 2004a).
Many of the metropolitan and industrial centres of South
Africa (e.g. Johannesburg, Kimberley, Rustenburg, Mokopane,
Durban and Cape Town) have developed around mineral deposits and harbour sites, and are located a significant distance away
from major freshwater sources. Some irrigation developments in
the country are also located in sub-optimal regions with respect
to water use efficiency, having been established in times of relative water abundance and lower demand for water in upstream
reaches. Thus, the location of several South African metropoles,
industrial and agricultural areas has added to the challenges of
freshwater availability.
To manage existing water resources, the country’s hydrological basins have been divided into 19 water management areas
with total available water resources of approximately 49x109
m3/a. This includes water inflows of about 4.8 x 109 m3/a and 0.7
x 109 m3/a originating from Lesotho and Swaziland respectively
(DWAF, 2004a and Mukheibir, 2005). Of the total available
water resources, only about 25% (13.23 x 109 m3/a) is harnessed
as usable yield – this figure includes usable return flows, surface
water and groundwater. Groundwater accounts for only about
2.2% of the total available water resources as the country is
mainly underlain by hard rock formations which, although rich
in minerals, do not contain major groundwater aquifers that can
be used on a large scale for water supply (Mukheibir, 2005). The
incidence of groundwater salinity in especially the coastal areas
of the country also adds to the unavailability of fresh ground
water. Nevertheless, groundwater has played a pivotal role in the
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