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Introduction

Å Why are Western Cape rivers so unstable?

Å Are traditional methods of river stabilisation acceptable or sustainable?

Å What alternative method does the Department propose?

2008 flood Montagu

2004 flood Swellendam 2006 flood Buffeljags



Why are Western Cape rivers so 
unstable?

Å Natural factors

ï Highly seasonal rain and non-perennial rivers

ï Steep mountain catchments.

Å Un-natural factors

ï Alien vegetation ςshallow roots, frequently cause obstructions during floods.

ï Removal of indigenous vegetation.

ï Development deep into flood plains.

ï CŀǊƳŜǊǎ ŀƴŘ ŀǳǘƘƻǊƛǘƛŜǎΩ ŀǘǘŜƳǇǘǎ ǘƻ ǎǘŀōƛƭƛȊŜ ǊƛǾŜǊǎ 

ï Knock-on effect of accelerated erosion



Are traditional methods of river 
stabilization acceptable?

Å Traditional methods include 

ï the bulldozing of riverbeds,

ï the construction of levees 

ï and the construction of longitudinal river training walls

Å The bulldozing of riverbeds destroys indigenous vegetation, disturbs the natural mix of 
sediment particle sizes and often injudiciously re-aligns the river.



Are traditional methods of river 
stabilization acceptable?

Å Traditional methods include 

ï the bulldozing of riverbeds,

ï the construction of levees 

ï and the construction of longitudinal river training walls

Å Leveescontain floods, causing them to flow at unnaturally great depths, with consequent 
increases of flow velocity and sediment movement.



Are traditional methods of river 
stabilization acceptable?

Å Traditional methods include 

ï the bulldozing of riverbeds,

ï the construction of levees 

ï and the construction of longitudinal river training walls

Å Longitudinal river training walls promote un-naturally narrow and deep flow channels and 
have the same effect as levees. Unless constructed to a large scale, the structures often fail 
when overtopped by large floods. The structures mostly do not support the re-vegetation of 
the river.



Are traditional methods of river 
stabilization acceptable?

Å Traditional methods include 

ï the bulldozing of riverbeds,

ï the construction of levees 

ï and the construction of longitudinal river training walls

Å In general, all of the above practices are very costly, partly because they do not last long and 
have to be periodically replaced, and partly because they promote river instability and cause 
additional costs to downstream riparian farmers. These practices also do not contribute to 
the preservation or restoration of rivers as part of our environment.Acceptable??

Å These methods fail because :-

ï The big picture  of the river  is not considered

ï Basic engineering principles are violated

ï The value of indigenous vegetation is ignored



The development of the use of 
groynesby the Department

Å ¦ƴǘƛƭ ǘƘŜ ŜŀǊƭȅ мффлΩǎ ƭŜǾŜŜǎΣ ƭƻƴƎƛǘǳŘƛƴŀƭ ǇǊƻǘŜŎǘƛƻƴ ŀƴŘ ōǳƭƭŘƻȊƛƴƎ ǿŜǊŜ 
advocated. The inadequacy of these approaches was observed.

Å What are groynes?

Å Lƴ ǘƘŜ ƳƛŘ мффлΩǎ ǎƳŀƭƭ ƎǊƻȅƴŜ ǎǘǊǳŎǘǳǊŜǎ ǿŜǊŜ ŎƻƴǎǘǊǳŎǘŜŘ ƛƴ ǘƘŜ hƭƛŦŀƴǘǎΣ .ŜǊƎΣ 
and various other rivers. Observations were made about modes of failure and the 
designof the structures was improved on.



The development of the use of 
groynesby the Department

Å Lƴ ǘƘŜ ƭŀǘŜ мффлΩǎ ǘƘŜ ŦƛǊǎǘ ƭŀǊƎŜ ǎŎŀƭŜ ōŀƴƪ ŜǊƻǎƛƻƴ ŎƻƴǘǊƻƭ ǇǊƻƧŜŎǘ ǿŀǎ ǇƭŀƴƴŜŘ ƛƴ 
the BuffeljagsRiver using groynes.

Å In 2000 the first major groyneproject with state funding was constructed in 
Calitzdorpand the value of these projects for poverty alleviation was realized.

Å Post Calitzdorp, many projects across the Province have been undertaken.



The development of the use of 
groynesby the Department

Å All this experimental development was accompanied by an on-going extensive 
literature search. Although many papers are available on isolated aspects of 
groyne design, there is no single document setting out a design procedure. The 
main reason for this is that the behaviour of rivers is difficult to predict and so 
overseas there is a heavy reliance on model testing to support a planned layout of 
structures.

Å The Department has now established a standard for this design procedure 
applicable to the boulder bed rivers of the Western Cape.



Development of the holistic approach 
used by the Department

Iƻǿ ŘƛŘ ǿŜ ƳƻǾŜ ŦǊƻƳ ΨƧǳǎǘ ŘŜǎƛƎƴƛƴƎ ƎǊƻȅƴŜǎΩto a more holistic river training 
approach?

Å Erosion hot-spots and the knock-on effect of erosion

Å River vegetation

Å Community oriented projects



Case study  
ΨMullersrusΩ BuffeljagsRiver



RIVER INSTABILITY IN THE WESTERN CAPE : 
CASE STUDY ςMULLERSRUS (BUFFELJAGS RIVER, SWELLENDAM)



Movement of bank positrion



Geometric layout plus positions of structures




