tel 041-368 2771 lllenberger & Associates
or 083 626 1917 55 Emerald Street

Mount Pleasant
6070 Port Elizabeth

e-mail: werner@webvision.co.za South Africa

The consequences to the St Francis Marina Canal sys  tem in the
event of the Ski Canal spit/dune being breached by  the sea

by Dr Werner K lllenberger

28 June 2007

The cause for concern

Over the last 2 years, and in particular
over the past 6 months, the St Francis
Bay beach has been eroded severely,
damaging public infrastructure and
private properties. The spit/dune that
separates Ski Canal from the open
ocean has been narrowed
considerably, and is in imminent
danger of breaching. The first figure
at the back of this document shows
the erosion that has taken place over
the last 2 years.

This report illustrates what will happen if thetégine is not protected with a rock

revetment to prevent breaching.

The spit/dune just north of Praslin Reach
29 March 2007




What will happen if the spit/dune is breached ?

As the waves erode away the dune ridge, wavessagh over low points in the dune
ridge, accelerating the rate of erosion. Some salhthe washed landward, and will be
deposited in Ski Canal.

Eventually, when the entire dune has been erodeg,aamly the spit will remain. Waves
will continue to wash over the spit, carrying savith them, so the spit will gradually
move landward. See figures on the next pages. Wieespit has moved all the way
across Ski Canal, sand will be washed into the ihacanals that open into Ski Canal,
blocking off these entrances. This will have theywandesirable consequence of severely
restricting water circulation in the canal systémading to stagnant water and possibly
endangering the health of people who are boatidgsammming in the water. Navigation
in the canals will also be impaired.

As erosion continues, the waves will attack thenfer landward banks of Ski Canal,
gradually eroding into these banks. See finalrBgan the last page of this document.

When will the spit/dune breach ?

This cannot be forecast, as storms are unpredectbdowever, we have been
experiencing a stormy period over the last 2 yemgsndicated by the severe wave
storms of August/September 2005, August to Oct@bé6, and February to March
2007. The atypically large waves of the past fexeks (June 2007) have caused
extensive erosion, which normally only occurs inrgpand autumn, when the storm
events are coupled to equinox high tides. If sucmsevents continue to happen over
the next few months, it is quite conceivable that$pit/dune will be breached by such
storms.

Why the canal entrances will be closed if the spit moves all the
way across Ski Canal

There are two opposing “forces” involved in the t@abf inlets connecting estuarine
water bodies to the open ocean:
Waves in the surf zone try to create an even sinerednd will continually try to
close any unevenness because wave energy and aenséngshore drift needs
to be constant along a sandy shore. An inlet ik sugnevenness.
The opposing force is the tidal flow in and outlw estuary, which maintains its
channel by eroding away any sand deposited by watien.

If there is more than one inlet connecting an estaavater body to the sea, the inlet
with weaker tidal flow will be closed, because tpposing force due to tidal flow trying
to erode sand out of the smaller inlet will be weraKidal flow through the marina is
much weaker than the tidal flow in the estuary, smdt follows that the canal entrances
will be blocked with sand if the spit moves all thay across Ski Canal.



Can a rock revetment be built after the spit/dunei s breached ?

JIf the spit/dune is breached before constructibthe rock revetment is commenced,
building a rock revetment will be considerably mdiicult and expensive, as the
construction work will have to take place in s@fhd below high tide level, and work can
only be conducted during low tide. Large amountsasfd will be needed to re-build the
spit and dune.

Conclusions

A rock revetment should be built as an emergen@sure to stop the
erosion of the spit/dune.

The construction work that will be needed in thengéwf the spit/dune
breaching before the rock revetment is built wdlrauch more expensive and
difficult. The rock revetment should thus be baslisoon as possible.
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