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EXECUTIVE SUMMARY 
 

 
 
 
 
 
Shelley Beach Foreshore Stability 
 
The shape of Shelley Beach has changed considerably since the first boat sheds and 
bathing boxes were constructed, more than 50 years ago.  At that time there was a beach 
along all of the foreshore and these structures were typically constructed above high water 
with the seaward face aligned with the vegetation line. 
 
The beach has rotated in an anti-clockwise direction and this change in beach orientation 
has been progressive and evident from the time of the earliest aerial photographs of 1935.  
This has resulted in a widening of the beach along the eastern part of Shelley Beach and 
the effective total removal of the beach along the western part, particularly during the winter 
months.  These changes are illustrated with reference to 1935 and 2003 aerial photographs 
that follow. 
 
There is no indication that the rate of erosion along the western section of the beach is 
diminishing and the recent construction of a vertical timber seawall may be exacerbating the 
rate at which sand is being removed from the beach. 
 

 
 

1935 Aerial Photograph 
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2003 Aerial Photograph 
 
 

Coastal Processes 
 
The movement of sand along the Shelley Beach foreshore is caused by waves.  The 
strength of the waves and the angle with which they break along the beach is determined by 
the winds that generate the waves and the shape of the seabed approaching Shelley 
Beach.  The shape of the seabed changes and is influenced by the strong tidal currents that 
convey water from Bass Strait, through the heads, into Port Phillip Bay. 
 
The seabed shape is complex and it is not possible to determine a direct cause and effect 
relationship for the beach changes at Shelley Beach.  However, the following sediment 
movement characteristics apply: 

·  Over the winter months, when north-westerly winds tend to predominate, the 
movement of sand along the beach is from west to east.  The beach width at the 
western part of the beach becomes small or non-existent. 

·  Over the summer months there is some sand movement from east to west and a 
small beach may be present at the western end of the beach. 

·  During storms with northerly winds and waves, which can occur any time of the year, 
there will be a tendency for sand to be moved off the beach face to form off-shore 
bars. 

·  At the western end of the beach the seabed slopes more steeply than at the eastern 
end of the beach.  This means that sand moved offshore may move into deeper 
water and be lost from the active beach. 
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The overall erosion tendency at the western end of the beach is continuing and there is no 
reason to believe that the beach will stabilise in the short term. 
 
The eastern part of Shelley Beach is stable and still appears to be accreting. 
 
Cliff Stability 
 
The loss of the beach in front of the cliffs has exposed those cliff faces to direct wave 
attack.  If the cliff composition is a sandy material, then cliff erosion and subsequent 
slumping can be quite rapid, as occurred in June 2003. 
 
Where the cliffs are composed of limestone, the limestone may be cavernous which allows 
the cliff to be undermined.  This undermining may lead to the collapse of the cliff. 
 
The timber vertical seawall provides some temporary protection to cliffs behind the wall.  
However, for the “do nothing” scenario, it is expected that this seawall will fail in time and 
the cliffs will be subjected to wave attack. 
 
Boatsheds and bathing Boxes 
 
The structures which are located to the east of Campbells Road are on a beach that has 
been stable or accreting over the last 50 years.  Except for those close to Campbells Road, 
they are all set back well from the high water mark, due to the accretion of the beach.  The 
beach in front of the structures close to Campbell Road has experienced some recent 
erosion.  The beach should be monitored to determine whether the extent of erosion of the 
western beach is moving eastward. 
 
The structures to the west of Campbells Road have been affected by the ongoing erosion of 
the beach, resulting in the destruction of two boat sheds in June 2002.  Prior to that, local 
boat shed and bathing box owners constructed a vertical timber seawall to protect their 
structures.  This seawall will have a limited life if no further foreshore protection works are 
undertaken. 
 
The continuing beach erosion will mean that the structures will be subjected to larger waves 
and their floor levels will be 2 metres or more above the seabed level.  This raises issues 
with regard to safety and access. 
 
If the structures are to be retained at the western part of Shelley Beach, their floor levels 
would need to be set at levels of 2.4m AHD or higher and the founding piles would need to 
be set to a depth of -3m AHD. 
 
Relocation of Bathing Boxes 
 
It may be more appropriate to move bathing boxes to a stable beach environment.  The 
eastern portion of Shelley Beach would be suitable from a stability point of view.  However, 
the vegetation (Ti tree) on beach/dune between existing boat sheds and bathing boxes is 
well established and some of it would need to be removed. 
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It may be possible to relocate structures onto other beaches.  However, most of the 
beaches between Sorrento and Tootgarook are not in a natural or pristine state.  Most have 
bee affected by the construction of marine facilities, seawalls and groynes.  Therefore the 
coastal processes affecting any prospective relocation site need to be assessed before 
making a decision to use the beach for additional boat sheds or bathing boxes. 
 
Shoreline Stabilisation 
 
A number of shoreline stabilisation options have been evaluated, the principal ones being: 
 

·  Beach Nourishment – Sand could be placed on the western part of Shelley Beach.  
The sand could be sourced from the eastern part of the beach or from some offshore 
source.  However, the sand would be subjected to the same conditions that presently 
cause erosion and therefore the sand would gradually move off the beach.  One or 
two severe storms may remove most of the beach. 

·  Rock or Concrete Retaining Wall – The cliffs could be secured by the construction 
of a rock or concrete unit retaining wall.  Such walls would not improve beach 
stability.  The construction of an appropriately designed seawall is estimated to be in 
excess of $500,000 because of the difficulty of access to the site for materials and 
construction equipment. 

·  Beach Nourishment with a Groyne – If beach nourishment were coupled with the 
construction of a groyne to the east of Campbells Road, then sand could be retained 
along the western section of Shelley Beach.  It is suggested that if this option were to 
be pursued that a san filled geotextile groyne be used because of the ease of 
construction.  The estimated cost is $500,000 if sand is recycled from the eastern 
end of Shelley Beach for the nourishment.
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Section 1 

INTRODUCTION 
 
 
Coastal Engineering Solutions Pty Ltd (CES) has been engaged by the Mornington 
Peninsula Shire Council (MPSC) and the Department of Sustainability & Environment (DSE) 
to undertake a coastal processes study of the Shelley Beach area.  Figure 1.1 shows a 
locality plan. 
 
The western end of Shelley Beach has recently suffered erosion that has resulted in the 
destruction of boatsheds (June 2002) and cliff erosion (June 2003).  Photographs 1, 2 and 3 
show the damage.  
 

 
Photo 1:  Boatsheds during June 2003 storm – White boatshed already damaged and Green boatshed 

only undermined at this time 
 

 
Photo 2:  Green boatshed now badly damaged 

 
The main purpose of the study is to formulate an understanding of the coastal processes 
and utilise this understanding to predict future changes, advise on shoreline stabilisation 
and provide guidelines for boatshed construction. 
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Figure 1.1 Locality Plan
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Photo 3:  Cliff face slip in June 2003 on right hand side of jetty seen in Photo 1. 

 
A detailed wave and coastal processes study utilizing a mathematical simulation and 
modeling technique cannot be accommodated within the project scope and budget (as 
stated in our proposal).  It is noted that the bathymetry is very complex and the wind fields 
across Port Phillip Bay, which generate waves, are very spatially and temporally variable. 
Wind data defining this variability is limited.  Therefore even if a very detailed model were 
set up, there is no guarantee that it would provide definitive and useful results.  
 
The approach adopted is to consider the historical changes that have occurred utilizing 
hydrographic surveys dating back to 1864 and aerial photographs dating back to 1935 and 
develop and understanding of the changes that have occurred.  By reference to data 
spanning over 68 years for photography and 139 years for surveys, estimates can be made 
of the likely future changes at Shelley Beach.  Methods for stabilizing the shoreline and 
guidelines for boatshed construction can then be developed taking into account likely beach 
and shoreline changes over the next 50 years. 
 
Since shoreline stability and boat shed guidelines are very sensitive to water level, the 100 
year scenario raised in the brief has not been dealt with in detail because of the uncertainty 
of the quantum of water level change due to the Greenhouse effect. 
 


