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Encompassing almost 500 000 km2, 
the Karoo stretches across the 
Western Cape, Northern Cape, 

Eastern Cape and the southwest of the 
Free State. The Karoo is bounded in the 
south by the mountains of the Langeberg, 
the Outeniqua and the Kougaberge and 
in the west by the Cederberg and the 
Bokkeveldberge. In the east and north 
the boundaries are less defined, merging 
with the grasslands of the Eastern Cape 
and bounded by the western Drakensberg 
Mountains and in the 
north by the Orange River, 
merging into the plains of 
Bushmanland.

The Great Karoo com-
prises seven distinct regions, 
of which the Hantam and 
Roggeveld are one. This article 
deals with the water supply 
to three towns in the Hantam 
Karoo, of which Calvinia is 
the centre.

THE HANTAM KAROO
The Hantam Municipality 
covers 36 128 km² and 
includes Calvinia, Brandvlei, 
Loeriesfontein, Middelpos, 
Nieuwoudtville and Swartkop. 
Calvinia is approximately 
400 km from Cape Town, 
Springbok, Upington 
and Beaufort West. 70% 

of the population of approximately 
22 000 people live and work in the 
towns. Farming is the main economic 
contributor, with extensive sheep 
farming, wool and rooibos tea being the 
primary activities.

The Hantam is known for its wide-
open spaces, stunning mountain ranges 
and nature reserves filled with an array 
of plants and bulbs that cannot be 
found elsewhere.

Since 2013 this area has been in the 
stranglehold of a severe drought, with 
the area literally not receiving any rains 
for seven years. The problem started 
in Brandvlei in 2009, was followed by 
Loeriesfontein in 2013 and now Calvinia 
has started running out of water. Like 

most other Karoo towns, the Hantam 
towns are primarily dependent on 
groundwater sources for their water 
supply. The only exception being Calvinia, 
which also has a surface water supply in 
the form of the Karee Dam.

CLIMATE
Located in an arid to semi-arid desert 
climate, the Hantam Karoo is prone to 
wide variations in temperature from -10°C 
in winter to 38°C in mid-summer. Rainfall 
is less than 200 mm per annum, with 
places such as Brandvlei only averaging 
89 mm per annum. The Hantam area 
is commonly subject to long periods of 
drought. Rainfall is predominantly in 
summer and usually in the form of short 

thunderstorms. Calvinia and 
Nieuwoudtville are exceptions 
to this, as they are located on 
the boundary between the 
winter and summer rainfall 
regions. The Karee Dam at 
Calvinia is highly dependent 
on good winter rainfalls to 
impound water. If there is no 
rain, such as what occurred in 
2017 and 2018, the dam does 
not impound sufficient water, 
and the town is then totally 
dependent on its augmenting 
groundwater sources.

THE LOERIESFONTEIN 
PROJECT
Loeriesfontein is located 
approximately 80 km north 
of Calvinia and is totally 
dependent on groundwater 
sources. The town has a 
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Figure 1 Location map of the Hantam Karoo
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population of 3 244 and an average per 
capita consumption of only 78 ℓ per 
person per day.

Since 2009, the water levels in the 
area have declined due to low rainfall and 
subsequent lack of recharge. In 2013 the 
town’s wellfield started failing rapidly, no 
longer able to meet the demand of 450 m3 
per day. BVi Consulting Engineers was 
approached to provide a solution. Being a 
groundwater project, Stellenbosch-based 
company GEOSS South Africa was 
contracted as a specialist groundwater 
consultant. An initial hydro census was 
performed and followed by two rounds 
of exploration drilling in 2014 and 2015. 
During this time, an emergency water 
supply system was rigged, and the town 
was placed under severe water restric-
tions. The emergency system comprised a 
40 km above-ground rising main supplied 
by three solar-powered borehole pump 
stations; the water being lifted through an 
elevation of 400 m. This system delivered 
1.6 ℓ/s to the town. The reservoir outlets 
were shut off and water was only provided 
between 17:00 and 21:00 every evening. 
This situation continued until the 
middle of 2017.

The exploration drilling project suc-
cessfully drilled 35 boreholes, of which 
nine where suitable for use as production 
wells. The problem was that they were 
located in the Rheeboksfontein Valley 
approximately 30 km from the town 
and some 300 m lower than the town 
reservoirs. A feasibility study of various 
options was done and submitted to the 
Northern Cape Department of Water 
and Sanitation for funding through the 
Regional Bulk Infrastructure Grant 
programme. The project was approved for 
funding and construction commenced on 
1 February 2017.

The contract comprised the following 
works:

 Q Equipping of nine borehole pump 
stations with pumps, switchgear, and 
instrumentation

 Q 12.4 km of small diameter uPVC 
collector pipelines between new bore-
holes and the collection reservoir

 Q A 944 kℓ sectional steel collection 
reservoir

 Q A booster pump station with capacity 
of 12 ℓ/s at a head of 310 m

 Q Rising main pipeline between 
Rheeboksfontein and Loeriesfontein 
over 21.680 km through an elevation 

of 300 m, consisting of 13 km of high-
pressure ductile iron piping and 8 km 
of uPVC piping of various classes

 Q Water treatment plant at 
Loeriesfontein equipped with a set-
tling tank, pressure sand filters, and 
a cascade aerator for the removal of 
hydrogen sulphide gas

 Q A 125 kℓ sectional steel elevated 
storage tank on a 10 m stand

 Q High lift pump station at the 
Loeriesfontein Reservoir Complex 
with a capacity of 20 ℓ/s at a head of 
15 m to lift the treated water from the 
existing storage reservoirs into the 
elevated storage tank

 Q Medium voltage electrical power line 
over a total distance of 40 km

 Q Telemetry system to monitor and 
control pumps and reservoir levels.

Figure 2 Exploration drilling in process

Figure 3 Typical borehole pump station installation



The comprehensive contract was awarded 
to ASLA Construction at a total value of 
R101 120 688,83. The project was success-
fully completed in July 2018. Since mid-
May 2018 the system has been producing 
sufficient water of acceptable quality for 
the town of Loeriesfontein.

The groundwater levels of all the 
boreholes are managed continuously 
and abstraction rates are managed 
accordingly. Both the engineer and the 
hydrogeologists monitor this system’s 
data on a three-monthly basis and 
advise the Hantam Municipality on 
allowable abstraction.

The following contractors were em-
ployed on this contract:

 Q Civil works and lead contractor: 
ASLA Construction

 Q Mechanical works: Hidro-Tech 
Systems

 Q Electrical control & instrumentation: 
Woodrow Engineering

 Q Electrical: MV powerlines & trans-
formers: EMC Reticulation

 Q Telemetry system: Spectrum 
Communications

 Q Engineer: BVi Consulting Engineers
 Q Hydrogeologists: GEOSS South 

Africa
 Q Environmental assessment & control: 

EnviroAfrica
 Q Project financing: Department of 

Water and Sanitation

THE BRANDVLEI PROJECT
The village of Brandvlei is located 
on the R27 between Calvinia and 

Kenhardt. Brandvlei has a population of 
2 580 people and is totally dependent on 
groundwater for its water supply. The 
town’s annual average rainfall of 89 mm 
per annum and an evaporation rate of 
2 800 mm per annum classifies the area 
as arid.

Brandvlei is located on the bank of 
the Sak River, which originates in the 
Nuweveld Mountains near Beaufort West, 
some 500 km away. This area of the Karoo 
is famous for its pans or “vloere” as they 
are known locally – Verneuk Pan and 
Grootvloer Pan being the largest of these. 
During periods of high rainfall, these pans 
fill up and serve to connect the Sak River 
system with the Orange River via the 
Hartbees River.

Brandvlei’s borehole field has a 
recharge system which has been opera-
tional since the 1960s. The town’s well-
field is located 50 km south of Brandvlei 
on the farm Romanskolk. An earth 
embankment was constructed across 
the Romanskolk Pan, which serves to 
impound runoff from rainfall in the area. 
The impounded water then recharges the 
aquifer below.

There are six boreholes drilled on 
the perimeter of the Romanskolk pan, 
from where water is abstracted from the 
aquifer. With drought conditions occur-
ring the past seven years, there was no 
recharge and the aquifer was subsequently 
emptied. The Department of Water and 
Sanitation provided drought relief funding 
in 2018, and an exploration drilling pro-
ject was initiated during which a further 
30 boreholes were drilled in areas around 
Brandvlei. What commonly happens in 
this area, is that when sufficient volumes 
of water are found, the water quality is 
very poor, and when fresh water is found, 
the yields are very low. Nonetheless, a 
further seven boreholes were identified 
as possible production units. A feasibility 
study was conducted and the project 
was approved for implementation by the 
Department Water and Sanitation in 
September 2018.

The project comprised the following 
scope of works:

 Q Development and equipping of seven 
new boreholes at Romanskolk, com-
plete with switchgear, instrumentation 
and security cages

 Q Replacement of pumps, switchgear, 
instrumentation, and security cages at 
six existing boreholes at Romanskolk
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Figure 5 Construction of the Brandvlei Gravity Main

Figure 4 Loeriesfontein Water Treatment Plant



 Q Construction of 320 km of small di-
ameter collector piping between bore-
holes and the existing Romanskolk 
header reservoir

 Q Construction of a 500 kℓ sectional 
steel storage reservoir at Brandvlei

 Q Construction of a gravity main pipe-
line between Romanskolk wellfield and 
Brandvlei over a distance of 51.680 km 
through an elevation of 69 m

 Q Construction of a water treatment 
plant at Brandvlei, utilising activated 
alumina to remove excess fluoride, 
four pressure sand filters and a disin-
fection facility

 Q Refurbishment of the high lift pump 
station at the Brandvlei Reservoir to 
lift the treated water from the existing 
storage reservoirs into the elevated 
storage tank

 Q Construction of a 22 kV medium 
voltage electrical power line over a 
distance of 60 km

 Q Telemetry system to monitor and 
control pumps and reservoir levels.

The construction contract was awarded 
to Messer’s JVZ Construction for a 
total contract value of R104 749 686,71. 
Construction commenced on 1 June 2019 
and was completed in October 2020. 
Since May 2020, the project has been 
producing sufficient good quality water 
for the community of Brandvlei.

The groundwater levels of all the bore-
holes are continuously managed and ab-
straction rates are managed accordingly. 
Both the engineer and the hydrogeologist 
monitor the system’s data on a three-
monthly basis and advise the Hantam 
Municipality on allowable abstraction.

The following contractors were em-
ployed on this contract:

 Q Civil works and lead contractor: 
JVZ Construction

 Q Mechanical works: Hidro-Tech 
Systems

 Q Electrical control & instrumentation: 
Woodrow Engineering

 Q Electrical: MV powerlines & trans-
formers: EMC Reticulation

 Q Telemetry system: Spectrum 
Communications

 Q Engineer: BVi Consulting Engineers
 Q Hydrogeologists: GEOSS South 

Africa
 Q Environmental assessment & control: 

EnviroAfrica
 Q Project financing: Department of 

Water and Sanitation

THE CALVINIA PROJECT
Home to 9 680 people, the town of 
Calvinia is 420 km north of Cape Town 
on the R27 Regional Road between 
Vanrhynsdorp and Upington and lies 
at an altitude of 1 050 m above sea 
level. The town is 60 km northeast of 
Nieuwoudtville and 140 km south-
southwest of Brandvlei. Calvinia is located 
south of the Hantam Mountains on the 
banks of the Oorlogskloof River and is the 
main town of the Hantam Municipality.

The town has always been privileged 
to have both surface water and ground-
water sources for its supply. The surface 
water is from the Karee Dam, which was 
constructed in the 1960s at the foot of 
the Hantam Mountains 5 km north of 
the town. The dam has an impoundment 

volume of 944 000 m3, but a 1-in-50-year 
yield of only 370 000 m3 per annum. 
Calvinia is located on the divide be-
tween the winter and summer rainfall 
regions and the inflow into the Karee 
Dam is highly dependent on sufficient 
winter rainfall.

Typically, if the dam is filled up in the 
winter months, the water lasts until mid-
summer, after which the groundwater 
sources are utilised. The town has seven 
boreholes located within the basin of the 
Oorlogskloof River. The Oorlogskloof 
River is a dry water course and only flows 
seasonally if there is significant rainfall. 
Calvinia’s population has increased 
significantly since the 1960s and the town 
has outgrown its existing water supply. 
In addition, the current drought has led 

Figure 6 Brandvlei Water Treatment Plant
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Figure 7 Karee Dam in February 2017



34 June 2021 Civil Engineering

to little recharge of the aquifers, with 
resulting decline in the water table over 
the past years. In 2017 and 2018 almost 
no winter rains occurred, with the Karee 
Dam never impounding more than 40%. 
The Karee Dam’s yield lasted for only 
three months before going completely 
dry. This led to increased dependency on 
the boreholes which, as a result of the low 
rainfall over several years, had received no 
significant recharge.

These circumstances placed the town 
of Calvinia and the Hantam Municipality 
in dire straits, as the boreholes were not 
able to provide sufficient water. Severe 
water restrictions were implemented 
and work commenced to address this 
problem. BVi Consulting Engineers con-
ducted a feasibility study to determine 
the most cost-effective medium- to 
long-term solution for the water supply of 
Calvinia. Three options were considered, 
namely:

 Q Surface water from the Orange River 
located 278 km from Calvinia

 Q Surface water from the Doring River 
located 101 km from Calvinia

 Q Extension of the groundwater sources 
from several new wellfields.

During 2018, the Namakwa district 
was declared a disaster area and the 
Department of Water and Sanitation 
provided funds for drought relief. These 
funds were used by Hantam to embark 
on an exploration drilling project for new 
groundwater sources in a radius of 40 km 
around Calvinia. Some 44 boreholes were 

drilled, and after extensive testing for 
quantity and water quality 13 boreholes 
were identified as future production 
wells for Calvinia. Three new wellfields 
were envisaged, one towards the south 
along the Ceres-Karoo Road, one towards 
the northwest along the Calvinia-
Loeriesfontein Road, and one towards the 
northeast along the Klipwerf road.

The feasibility study showed that both 
surface water options where technically 
feasible, but not economic. The Orange 
River option was disqualified due to 
the distance involved, while the Doring 
River option was disqualified due to the 
significant difference in elevation. The 
Doring River is located some 900 m below 
Calvinia, and the cost of lifting this water 
with pumps was in excess of R10 million 
per annum, pushing the unit cost of the 
water to beyond R18/kℓ.

Subsequently, the extension of the 
groundwater sources proved to be the 
most cost-effective medium- to long-term 
solution. This project comprises the fol-
lowing components:

 Q Equipping of 11 new boreholes at 
Calvinia at the following wellfields:

 Q Four boreholes at Kreitzberg deliv-
ering 35.3 ℓ/s

 Q Two boreholes at Northwest deliv-
ering 17 ℓ/s

 Q Five boreholes at the North 
Wellfield delivering 12.6 ℓ/s

 Q Refurbishment of six existing 
boreholes at Calvinia to ensure full 
potential is reached

 Q Construction of 7.8 km of 110 mm 
diameter rising mains to connect the 
North Wellfield to the Calvinia Water 
Treatment Plant

 Q Construction of a new 200 mm 
diameter uPVC gravity main pipeline 
from Kreitzberg to the Calvinia Water 
Treatment Plant over a distance of 
31 km

 Q Construction of a new 160 mm 
diameter uPVC rising main from the 
Northwest boreholes to the Calvinia 
Water Treatment Plant over a distance 
of 33 km

 Q Construction of a new 1.5 Mℓ 
reinforced concrete storage reservoir 
to provide a total storage of at least 
48 hours

 Q Upgrade of the Calvinia Water 
Treatment Plant to a capacity of 
4 Mℓ/ day

 Q Construction of a 30 ℓ/s activated alu-
mina fluoride removal and filtration 
facility at Calvinia to render the water 
quality safe for long-term future use

 Q Construction of four 1 000 m2 evapo-
ration ponds to discharge the waste 
from the fluoride treatment plant

 Q Construction of an 11 kV mains power 
supply line to each of the wellfields 
with a length of 60 km

 Q Installation of a telemetry system to 
control the borehole pumps and reser-
voir levels from the Calvinia municipal 
offices.

The project was estimated to cost in the 
order of R184 million. Unfortunately, the 

Figure 8 Completed Calvinia Water Treatment Plant
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full funding for this project is still needed. 
The Department of Water and Sanitation 
did however provide intermediate funding 
to the value of approximately R40 million. 
These funds were utilised to upgrade the 
Calvinia Water Treatment Plant and to 
complete the Calvinia North Wellfield, 
which is already supplying an additional 
8 ℓ/s to the town.

Calvinia Water Treatment Plant Upgrade
Calvinia receives seasonally variable water 
from either surface water sources (Karee 
Dam), or from groundwater sources. 
During early winter the raw water is sedi-
ment laden and highly turbid, but later in 
the season algal blooms are predominant 
with related taste and odour problems. To 
counter these issues, the new treatment 
plant was planned to provide the fol-
lowing new facilities:

 Q Four rapid gravity filters with com-
bined air-water scour capability

 Q Conversion of existing clarifiers to 
conical Dortmund type clarifiers

 Q Dissolved air flotation (DAF) facility 
for removal of algae

 Q New chemical dosing facility to allow 
the use of multiple coagulants

 Q New chlorine dosing facility for disin-
fection with calcium hypochlorite

 Q New plant room housing the clear 
water pumps, backwash pumps, air 
scour blowers, DAF recycle pumps, 
air compressors and the saturation 
vessel

 Q New electrical switchgear and fully 
automated operation and control 
system.

Construction of the Calvinia Water 
Treatment Plant upgrade commenced 
in March 2020 and was completed in 
May 2021. The contract was awarded to 
Messer’s CSV Construction for a total 
contract value of R36 million.

Parallel to the work at the water 
treatment plant, the construction of the 
Calvinia North Wellfield commenced 
in January 2021 and was completed in 
May 2021. The project comprised the 
following works:

 Q Equipping of five new borehole 
pumpstations

 Q Construction of 3 km of 11 kV over-
head electrical powerline

 Q Construction of 7.8 km of 110 mm 
diameter rising main pipelines

 Q Electrical switchgear, instrumentation 
and telemetry.

The project was awarded to Messer’s 
JVZ Construction for a total value of 
R 6 979 555,65.

The upgrade of the Calvinia Water 
Treatment Plant and the completion of 
the Calvinia North Wellfield will help 
enormously with the future water supply 
to Calvinia. The larger project to develop 
some 37 ℓ/s at the Kreitzberg Wellfield 
south of Calvinia still needs to be imple-
mented in the near future and is vital for 
the town’s long-term water security.

CONCLUSION
The severe drought experienced in the 
Hantam Region over the past seven years 

has had a severe impact on water supply 
to the towns of Loeriesfontein, Brandvlei 
and Calvinia. The Northern Cape office of 
the Department of Water and Sanitation 
has been exemplary in their support to 
the Hantam Municipality. Infrastructure 
to the value of R300 million has been 
constructed in this municipality since 
2017 and should provide these towns with 
a secure supply of water for the next 15 
to 20 years. All that remains now is to 
complete implementation of the Calvinia 
Project and for the Hantam Municipality 
to properly maintain this infrastructure 
for the advantage and future supply to the 
Hantam communities. 

Figure 9 Refurbished clarifier at 
the Calvinia Water Treatment Plant

Figure 10 Aerial view of the completed 
Calvinia Water Treatment Plant


