Influence of irrigation on the level, salinity and flow
of groundwater at Vaalharts Irrigation Scheme
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Abstract
In 1934, Act No. 38 of 1938 was approved, providing permission to construct the Vaal Dam and develop the Vaalharts
Irrigation Scheme There are currently 1 200 plots varying in size from 25 to -75 ha and covering a total area of 35 302 ha.
Water logging and salinisation are being experienced, leading to research being initiated in the area. The area researched
stretches from Jan Kempdorp in the south to Taung (the Dry Harts River) in the north. A sampling network of 246 piezo
meters was installed to monitor the water levels and electrical conductivity (EC) over a period of 1 year. It was found that
the leaching requirement to ensure sustainable irrigation is 611.5 mm/a. According to the water balance this requirement is
562 mm/a. Salt deposited through irrigation water amounts to 4.65 t/ha per annum. The total dissolved salts (TDS) averaged 1 005 mg/ℓ in 1976 and 1 350 mg/ℓ in 2004, an average increase per annum of 13 mg/ℓ. At the time of this research
TDS was 1 476 mg/ℓ, representing an increase of 96 mg/ℓ in 5 years, an average increase per annum of 19.25 mg/ℓ. Irrigated
salt deposits not drained build up in the soil at a rate of 0.8 t/ha per annum. Results of this study suggest that upgrading of
all infrastructure is essential. Suitable internal subsurface drainage should be cleaned, unsuitable drainage replaced and
spacing decreased to drain the area more effectively. Effective drainage would minimise the salt build-up in the soil, have
a positive influence on the sustainability of irrigation farming and improve crop yields and quality in the area. The drained
water can be reticulated into an evaporation pond to confine the salt mass, thus preventing it from influencing the environment and other activities downstream.
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Introduction
Vaalharts Irrigation Scheme
In 1934 Government gave permission to construct the Vaal
Dam and to develop the Vaalharts Irrigation Scheme. The
water for the scheme is diverted from a weir in the Vaal River
(24˚55′30″E; 28˚06′54″S), ± 6.5 km east of Warrenton (Fig. 1).
The first farmers received their plots in 1938. Today
there are 1 200 plots that vary in size from 25 to 75 ha and
cover a total area of 35 302 ha, which includes 31 732 ha in
the Northern Cape and 3 570 ha in the North-West Province.
Waterlogging and salinisation problems have been experienced
in the area. To remedy the problem, a main subsurface drainage system was installed in 1972; the feeder canals were also
lined with concrete. In 2000 approximately 50% of the plots
did not have proper discharge points for the drained water,
although ± 80% do have internal subsurface drains (Van
Niekerk, 2009).
The Vaalharts Irrigation Scheme is the largest and oldest of
its kind in the country. The sustainability of the scheme is very
important; it provides a farming livelihood and job opportunities for many people, contributing significantly to national food
security. Intensive farming on irrigation land and especially
on sandy soil (aeolian soil), such as that in the Vaalharts area,
makes the application of fertilisers very important to ensure
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Figure 1
Location of Vaalharts Irrigation scheme

profitable crops. Unfortunately, over-fertilisation has a deteriorating effect on natural resources.
Several studies have been conducted in the Vaalharts Irri
gation Scheme area to determine the influence of the irrigation on
groundwater. The study by Herold and Bailey (1996) claimed that
salts are accumulating in the groundwater sources below the area
by leaching through the upper soils. The study also indicated the
possibility of a salt sink, mainly due to a perched water table. At
some stage, the sink will be exhausted and have severe effects.
A study Ellington et al. (2004), on the other hand, indicated
that water levels do not differ more than a few centimetres in
deep and shallow water systems. The water quality profiled in
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