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Abstract
Increased infrastructural development and potable water consumption have highlighted the importance of accurate waterdemand estimates for effective municipal water services infrastructure planning and design. In the light of evolving water
consumption trends, the current guideline for municipal water demand estimation, published in 1983, needs to be revised.
This study investigated, using regression analyses, the combined effect of various socio-economic and climatic parameters on
municipal water consumption with the objective of determining the dominant influencing parameters and suggesting a new
guideline for water-demand estimation. To this end, an initial database comprising more than 2.5 x106 metered water consumption records extracted from 48 municipal treasury databases, which are located within 5 out of the 7 South African water
regions was analysed. Each of the 48 municipal treasury databases spanned a period of at least 12 months. The final amalgamated database, after rigorous cleaning and filtering, comprised 1 091 685 consumption records. Single variable and stepwise
multiple variable regression analyses were utilised. Results show that stand area, stand value and geographical location are
the dominant parameters influencing municipal water consumption, with stand area and stand value positively correlated to
water consumption. In suggesting a new municipal water-demand estimation guideline, these three parameters were considered. Stand value, however, fell away as a reliable parameter for estimating water consumption because of the inconsistent
basis for predicting stand values due to the constant fluctuations in the value of property, and municipal valuations that often
become outdated. Inland and coastal geographical locations exhibited different consumption patterns, with coastal stands of
the same stand area and stand value consistently consuming less water than inland stands. These should therefore be treated
separately in any design guideline. Stand area then became the best parameter on which to base water-demand estimations.
A single guideline curve is therefore proposed which gives various confidence limits for estimating water demand in South
Africa, based on stand area.
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Glossary
Guideline A document approved and published by the relevant
government institution(s) and extensively used by
industry with the aim of guiding decisions and criteria in specific areas (in this study, domestic water
demand estimation)
Stand		 A plot of land
City		 A municipal centre incorporated by a province
Town		 A built-up area with a name, defined boundaries, and
local government, that is larger than a village and
generally smaller than a city
Suburb		 An outlying residential district of a city
Ward		 An administrative division of a city or town, typically represented by a councilor or councilors

Introduction
Background to the study and motivation
In South Africa, the expansion of urban areas, increased infrastructural development and constant need for potable water services,
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have brought to light the importance of accurate water-demand
estimates in municipal water services planning and design. Waterdemand estimates are used to calculate peak water demands and
sewer flows and thus determine municipal water and sewer infrastructure requirements. Inaccurate estimates result in a deficiency
in basic design information that could lead to inadequate service
due to over-, or under-design of water supply infrastructure. A key
input therefore in municipal water services planning and design
is the estimation of present demand, and the prediction of future
water demand. In addition, South Africa is a water-scarce country
that constantly strives to apply its available water resources in
the most efficient and equitable manner. Different users including industry, domestic, agriculture and the environment, vie for
the available resources and have to be awarded an equitable and
adequate share. Inaccurate estimates of the water needs of different users may well result in inequitable distribution.
It has been recognised that domestic water-demand estimates should preferably be based on actual water consumption. However, information on actual water consumption is not
always readily available and as a consequence, domestic waterdemand estimates measured as annual average daily water
demand(AADD) are still mostly based on stand area (CSIR,
2003; Jacobs et al., 2004). The estimates obtained are then multiplied by the number of stands and peak-to-average ratios are
applied.
The most commonly used South African design guideline
for municipal water-demand estimation was first published in
1983 (the so-called Blue Book) (Table F6 and Figure F2; DCD,
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