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Introduction

Decreasing water availability due to climate change and
increasing population resulted in an urgent need for
augmenting Cape Town’s water supply

All possible alternatives/proposed solutions need to be
considered in terms of benefits and risks:
• Environmental
• Financial
• Social (including legal and political)
• Practical

These factors ultimately influence the feasibility and
sustainability of the chosen solution(s)
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Introduction

Did we plan for the future ?
1906: Cape Town population: < 170 000

3 of the present 5 dams

to meet the demand.

1980: Cape Town population: 1.6 million. Last effort to meet demand.

2017: Cape Town population: > 4 million. ?
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Current Options Being Considered 
(derived from various media reports)

Groundwater extraction 
Cape Flats and Table Mountain Aquifers

Desalination plant (400 000 m3/day) 
West Coast

Augmentation of Voëlvlei Dam 
From Berg River

Re-use of Waste Water 
Zandvliet WWTW
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Groundwater Extraction: Implications

To supply the needed 400 000 m3/day:

Abstraction cannot be from one point

An optimistic yield of 
10 l/s (864 m3/day) from a 
borehole will result in 

460 boreholes 

If theoretically spaced at 500 m, it will
require an area >10 km x >10 km

Also a labyrinth of new pipelines for
collection at one/few points before
transferring to a WTW – given the highly
dense built-up area on the Cape Flats
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Groundwater Extraction: Implications

Quality of the Cape Flats aquifer:

Due to the deterioration of ground
water quality, significant upgrades
at the current WTW will be required
(for advanced treatment processes)

An example of the spatial 
variation of water quality 

in the Cape Flats
(Water SA vol.36 n.4 Pretoria Jul. 2010.)



The SINKING Coastal Cities of the World

Causes

• Groundwater extraction
• Oil, gas mining
• Tectonics
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Desalination at West Coast: Implications

To deliver 450 000 m3/day by reverse osmosis will require an abstraction of >
1100 000 m3/day (12 700 l/s) - massive pump facilities and intake structures will
be required

Each day 11 700 tons dissolved solids (salt) will be returned to the sea as a
“heavy” brine effluent with a density of 1045 g/l (compared to an ambient of
1027 g/l)

Considering the ecological sensitive inshore marine environment along the West
Coast, an offshore outfall in at least 10 m water depth will be required, which will
also require extensive pumping facilities

Massive capital investment: R15 billion

Technical, environmental and financial considerations:
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Desalination at West Coast: Implications

Huge operating costs:

A desalination plant is an energy hog. It takes most reverse osmosis plants about
3 to 10 kilowatt-hours (kWh) of energy to produce one cubic meter of freshwater
from seawater

Thus to produce 450 Ml/day (450 000 m3) will require between 1.4 million and 4.5
million kWh. At R 2.00 per kWh this will result in an electricity cost of between
R2.8 million and R9 million per day (or R84 to R270 million per month)

With energy costs an estimated 55 percent of plants’ total O&M costs, total
monthly costs will be between R152 million and R490 million per month

Excluding capital investment (interest/pay back of R 15 billion)
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Desalination at West Coast: Implications

Costs (examples):

Sydney Desalination Plant chief executive Keith Davies said maintenance
of the plant in 2012/13 cost $194.9 million, in 2013/14 it cost $192.7
million (R1.9 billion). Without any production – size 250 000 m3/day)

South Africa’s largest desalination plant has virtually come to a halt and is
costing the Mossel Bay Municipality R4 million a year to maintain (size 15
kl/day – 30 000 times smaller than the proposed plants for Cape Town)
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Transfer Water from Berg River to Voëlvlei Dam: Implications

This is not a viable alternative (especially long-term) at all – as it will result in
increase abstraction from the already stressed Great Berg River

Any further abstraction will have adverse effects on the water quality and ecology
of the system

The ecology depends on the water quality and flow volumes. Water quality is the
concentration of substances:

• Physical (TDS, suspended solids, BOD, conductivity, etc.)

• Nutrients (Nitrates, Nitrites, Phosphates)

• Toxic substances (heavy metals, carbon hydrogen substances, pesticides,
herbicides)

• Microbiological substances
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Transfer Water from Berg River to Voëlvlei Dam: Implications

The concentration of substances are determined by loads of substances and the
flow rates (run off) of the river

Consider the following:

• Increasing loads due to expanded WWTW

• Poorly performance of existing WWTW

• Increasing stormwater loads due to riparian developments (residential,
commercial, industrial, agricultural)

The abstraction of “surplus winter flows” will have major effects, as these winter
flows contribute to flushing and temporarily relief by reducing concentrations
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Zandvliet WWTW: Re-use effluent: Potable Water

Advance treatment of waste water effluent to meet potable water 
standards, will require advanced treatment processes…

Consider the present poor performance of most waste water treatment 
works, mainly because of maintenance problems due:

• Lack of staff (technical, administration & management):

• Insufficient funding.

The more advance treatment processes are, the more advanced and 
costly maintenance actions are required !
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Zandvliet WWTW: Re-use effluent: Potable Water

Refer to recent problems at Zandvliet…

The dunes at Monwabisi beach, used by tens of thousands of Cape Flats residents,
are covered in large patches of sewage. Normally treated upstream at the Zandvliet
Waste Water Treatment Works, the treated sewage flows along a stream through the
dunes before being piped out to sea. But on either side of the stream are large, thick
patches of stinking untreated sewage. During an inspection at the site on Tuesday last
week (February 9, 2017), City of Cape Town Utility Committee member Bertus Van
Dalen said he was unsure of the exact cause for the sludge polluting the dunes, but it

was likely due to overflows from the Zandvliet treatment works. This happened
because the infrastructure was not maintained, he said.

The volume which can be recovered will also < 20 times the normal water
demand for Cape Town.
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Other Alternatives?

Cape Town = Winter Rainfall Area

An ultimate solution will therefore be to source 

from another climatic region 

(summer rainfall area)

Given its size and current use, as well as potential positive impact on the 

water security of a much larger area, the Vanderkloof Dam 
would be the best option
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Are there more alternatives ?

Dam Completed River Capacity (mil. m3)

Gariep 1971 Orange 5,343

Vanderkloof 1977 Orange 3,188

Sterkfontein 1980 Nuwejaarspruit 2,616

Vaal 1938 Vaal 2,536

Pongolapoort 1973 Pongola 2,446

Bloemhof 1970 Vaal 1,269

Theewaterskloof 1980 Riviersonderend 480

The seven largest dams in South Africa
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Vanderkloof Dam Specifications

The Vanderkloof Dam (Orange River) is the second largest dam in South
Africa. Capacity: 3187.5 million m3.

The Vanderkloof Dam is augmented by the Gariep Dam, 50 km upstream,
the largest dam in South Africa. Capacity: 5343 million m3.

50% of capacity can supply 29 million people for one year at a
consumption of 150 liter/person/day

These dams are in the summer rainfall area. During winter (low rainfall)
the effect of additional abstraction will be limited.
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Are there more alternatives ?

Theewaterskloof Dam: 6.6 x larger

Voëlvlei Dam: 19 x larger

Bergrivier Dam: 25 x larger

Wemmershoek Dam: 55 x larger

Capacity of Vanderkloof compared to:
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Are there more alternatives ?

Difference in elevation between Theewaterskloof Dam:

> 1000 m

Distance between Voelvlei Dam and Vanderkloof as the crow flies:

700 km
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Are there more alternatives ?

Compare the Orange 
River catchment to the 
Berg River catchment.

BERG 

RIVER

Of the 6 main 
metropolitan areas in 
South Africa only 2 are 
supplied by a portion of 
the Orange River Basin.
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Pipeline(s) to the Western Cape

Preliminary optimized route between Vanderkloof and Voëlvlei is 824 km
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Are there more alternatives ?

Length of pumping lines: 120 km. This is a conservative estimate as detailed surveys will result in a
more optimized route.

Length of gravity lines: 704 km

Three pump stations

Headloss due to friction: 412 m (> 1000 m available)
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Pipeline(s) to the Western Cape: Some technical aspects

Requirements to convey 400 million liters of water (1/2 the daily consumption of Cape

Town and adjacent towns in the Cape Winelands and Berg River municipalities):

Flow of 2.1 m3/s in 2 x 1.7 m diameter pipelines.

Flow of 1.5 m3/s in 3 x 1.4 m diameter pipelines.

Why 2 or 3 pipelines ?

More sustainable option with regard to maintenance and shut downs.

More pump alternatives (smaller pumps)

Route preparation the same.

Project can be phased over time as the demand increase.
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Pipeline(s) to the Western Cape: Some technical aspects

Abstraction of 400 000 m3/day for one month is  < 0.4% of the total capacity 

of the Vanderkloof Dam.

Environmental impact: Limited to construction (temporary) as for most of the line
existing servitudes for roads, rails or power lines can be followed. Insignificant when
compared to alternative new resources (groundwater extraction, new dams or brine
discharges to the surf zone).

No new treatment plants (or additional process plant) are required.

Immediate and long term solutions to frequently drought stricken Karoo towns (e.g.
Victoria West, Beaufort West, Laingsburg, etc.) saving millions of Rands.
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Pipeline(s) to the Western Cape: Some technical aspects

Present inflow to Vanderkloof (13/10/2017) is > 60 cumec (or 6.9 million m3/day) 
which is > 10 times the present daily target of Cape Town (500 000 m3).

Vanderkloof Inflow

Cape Town daily 
target
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Project Benefits

Cost: Preliminary estimates:

< 50% of estimated cost for desalination plant

Employment: Preliminary estimates include:

> 200,000 man days

Local/national work force: All expertise and facilities are locally available –
South African companies.

Available gravity head: Possible generation of electricity – turbines in
pipelines.
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Is this a far fetched idea (Pipe dream)?

Water conveyance systems in the USA – Coastal Cities

California State Water Project: 

> 1100 km

Los Angeles Aquaduct:

> 350 km

Transbasin diversions: Source from other climate region
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Australia – Coastal Cities

Is this a far fetched idea (Pipe dream)?
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Is this a far fetched idea (Pipe dream)?

Due to rapid urbanization and industrial developments there was in 1959
already 353,000 miles of WATER, gas and oil pipelines in the USA and 

pipelines worth > $ 2 milliard were added in 3 years time.

These were trans-state 
and trans-basin lines to 
provide for water scarce 
urban developments.
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How can WAMTech Contribute?

Experience…..

First feasibility 
study for gas 
pipeline from 
Saldanha Bay 
via Mossgas to 
Coega in the 
Eastern Cape. 

Two routes:

• Via Cape Town

• Via Breede Valley

> 900 km
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Experience…..

Assessment of existing 
900 km pipeline –
Overberg Water

Same tools and 
technology applied as 
for Protokon / PetroSA
pipeline.

How can WAMTech Contribute?
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Experience…..

Assessment of existing 900 
km pipeline – Overberg Water

Pipeline Profile

• Pipe details

• Air valves

• Flush valves

• Valve chambers

• Road/Rail crossings

• River crossings

• Take-off points

How can WAMTech Contribute?
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Experience…..

Assessment of existing 900 
km pipeline – Overberg Water

Pipeline Friction

• Headloss

• Velocities

• Flow rates

How can WAMTech Contribute?
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Thank You


