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Limitations of this Document 
This document has been prepared for use by the Client in accordance with 
the agreement between the Client and M P Rogers & Associates Pty Ltd.  
This agreement includes constraints on the scope, budget and time available 
for the services.  The consulting services and this document have been 
completed with the degree of skill, care and diligence normally exercised by 
members of the engineering profession performing services of a similar 
nature.  No other warranty, expressed or implied, is made as to the accuracy 
of the data and professional advice included.  This document has not been 
prepared for use by parties other than the Client and its consulting advisers.  
It may not contain sufficient information for the purposes of other parties or 
for other uses. 

M P Rogers & Associates takes no responsibility for the completeness or 
form of any subsequent copies of this document.  Copying this document 
without the permission of the Client or M P Rogers & Associates Pty Ltd is 
not permitted. 
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Executive Summary 
Canal Rocks Pty Ltd (Canal Rocks) is the owner of Location 413, Smiths 
Beach, Western Australia.  The site is currently undeveloped and bounded 
on its seaward side by a generally rocky coastline.  Canal Rocks wish to 
develop the Lot, and engaged M P Rogers & Associates Pty Ltd (MRA) to 
assess the appropriate coastal setback to development in line with the State 
Coastal Planning Policy (SCPP).  MRA were also required to assess 
whether there was adequate rock in the area to protect the existing road to 
the north of the site from coastal erosion.   

Geotechnical investigations to the north-east of the site have previously 
been completed by rock exploration drilling and hand augering (MRA 2000, 
BBG 2003, MRA 2004, RPS-BBG 2004).  The previous drilling found 
durable rock underlying the sand in the area (MRA 2000, RPS-BBG 2004).  
For this study further hand augering was undertaken to determine the rock 
elevations on the beach and in the dunes.  Rock was found in all of the 
holes, and rock elevations estimated from contours of the ground levels.  
The rock levels were used in assessment of appropriate coastal setbacks.  

Schedule One of the State Coastal Planning Policy (SCPP) outlines the 
recommended criteria to determine an appropriate coastal setback to provide 
protection from the physical coastal processes in the coming 100 years 
(WAPC 2003).  The setback to development makes allowances for: 

• the impact of a severe storm sequence; 

• shoreline movement; 

• global sea level rise; and  

• fluctuations of natural coastal processes (WAPC 2003). 

Due to the variation of coastal environments in Western Australia, the SCPP 
recommends that the guidelines should be applied to each case on its merits 
(WAPC 2003).   

To determine the possible erosion caused by a severe storm sequence (S1), 
three repeats of a storm with high waves and elevated water levels were 
modelled using the SBEACH computer model.  To reflect the 100 year ARI 
wave conditions offshore from Smiths Beach, the recorded wave heights 
during the July 1996 storm were factored up in line with Lemm (1999) and 
a brief review of wave records at Cape Naturaliste. 
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The water levels for the duration of the storm were also factored up based 
on long-term records from Bunbury.  The modelled storm is more severe 
than the storm recommended by the Department for Planning & 
Infrastructure, but MRA believe it is a conservative estimate of the 100 year 
ARI storm near the site.   

SBEACH modelling was completed for two profiles, estimated to be the 
most susceptible to coastal erosion.  The results of the modelling indicate 
that the existing coastal road is protected from coastal erosion during the 
severe storm sequence by the underlying rock.  The erosion behind the 
coastal vegetation line (S1) following the severe storm sequence is between 
7 and 11 m. 

Shoreline movement analysis has been completed for the beach to the north-
east of the Lot between 1955 and 2003.  The analysis indicates that the 
shoreline has generally been stable over the past 48 years.  The stability of 
the shoreline in this region and the presence of underlying rock is believed 
to provide an additional buffer for the coastal road in this area. 

The effect of a possible rise in sea level in the area was examined using the 
SBEACH model.  The beach was assumed to cut back to the underlying 
rock, essentially creating a rocky coast.  The severe storm sequence was 
then modelled to assess whether the rock was sufficient to protect the 
coastal road.  The results indicate the rock prevents any further erosion of 
the beach, and protects the road from coastal erosion.   

Average wave overtopping rates during the estimated 100 year and 30 ARI 
events were calculated to assess the safety of the existing road and 
development on Lot 413.  The rates of wave overtopping onto the coastal 
road to the north-east of the Lot were estimated at 0.9 and 0.8 L/s/m for the 
100 year and 30 year ARI events respectively, greater than the allowable 
limit for vehicles (USACE 2002).  Alternate access is therefore 
recommended to be provided to all development on Lot 413.  In addition, all 
services to development on the Lot should be located along the alternate 
access road.  Any services along the coastal road should be placed on the 
landward side of the pavement. 

Wave overtopping volumes were also estimated for development in the 
north-eastern corner of Location 413.  The results indicate that to prevent 
damage resulting from wave overtopping of the foreshore land during severe 
storm events, it is recommended that development in the north-eastern 
corner of the Lot be set back 30 m. 

Wave overtopping of the rocky coast to the north-east of the Lot was 
estimated and found to be of sufficiently low volumes to prevent any 
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damage to buildings setback 30 m from the HSD.  This will ensure all 
development has an adequately high level of protection from coastal erosion 
and wave overtopping in the coming 100 years.  The current development 
plan shows a small area in the north-east corner of the Lot with a smaller 
setback than the recommended 30 m. 

The setback to the Lot behind the rocky shoreline to the west is 
approximately 50 m.  This meets the requirements of the SCPP.  In addition, 
the development plan shows a conservation covenant in this area, and no 
development within approximately 100 m of the HSD.   

A summary of the minimum required setback distances to development is 
presented in the table below. 

Recommended Minimum Setbacks 

Region Recommended Setback (m) 

Beach to north-east corner of Lot  30 

Rocky shoreline to the north-east 30 

Rocky shoreline to the west 50 
 

These setback distances should be measured from the Horizontal Setback 
Datum (HSD).  The SCPP defines the HSD as the seaward limit of 
ephemeral coastal vegetation on an accreting sandy coast, the toe of the 
erosion scarp on an eroding sandy coast and the landward limit of sea action 
on a rocky coast.  For Location 413, the HSD is taken as the +3 mAHD 
contour line, or the limit of coastal vegetation, whichever is higher.  The 
HSD on the western portion of the site will generally be set by the limit of 
coastal vegetation which in this portion of the site is generally at an 
elevation higher than +3 mAHD. 
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1. Introduction 
1.1 General 
Canal Rocks Pty Ltd (Canal Rocks) are the owners of Location 413, Smiths 
Beach, Western Australia.  The location of Smiths Beach is indicated in 
Figure 1.1.  An aerial photograph of Location 413 showing the local 
topography and cadastral boundaries is presented in Figure 1.2.  Location 
413 is currently undeveloped, surrounded on its northern and western 
boundaries by rocky coastline.  To the north-east of the Lot the rocky 
shoreline is not as evident, and is believed to be covered by a thin layer of 
sand and gravel.  A coastal road exists along the northern boundary of the 
site.  The current proposed Development Plan for the site is presented in 
Figure 1.3.   

Canal Rocks engaged specialist coastal engineers M P Rogers & Associates 
(MRA) to complete a coastal stability assessment of the shoreline 
surrounding Location 413.  In particular, MRA were required to assess 
whether there was adequate rock in the area to protect the coastal road from 
erosion, and provide recommendations on the appropriate coastal setback to 
development for the Lot. 

This report presents the data, methods and findings of the investigations. 

1.2 Background 
In August 2000, MRA completed a coastal stability study for Location 413, 
Smiths Beach.  During these investigations rock exploration drilling was 
carried out to assess the level of rock near the coastal road, and the 
recommended setback distance to development was calculated to provide 
protection from coastal erosion in the coming 100 years.  The current 
development plan at the time of the study was found to conform to the 
recommended setbacks.  However, it was noted that the coastal road was 
vulnerable to coastal erosion.   

Since this time, the State Government has released Statement of Planning 
Policy No. 2.6 – State Coastal Planning Policy (WAPC 2003).  The State 
Coastal Planning Policy (SCPP) provides recommended criteria to assess 
the appropriate setback to development along the Western Australian 
coastline.  The introduction of the policy supersedes MRA’s previous work, 
and the appropriate coastal setback to development on Lot 413 must 
therefore be re-assessed in line with the SCPP. 

In addition, recent investigations in the area have been carried out (MRA 
2004, BBG 2003) and suggest that there may be adequate rock seaward of 
the existing road to protect it from coastal erosion.  Further investigations 
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were carried out in this study to re-assess the vulnerability of the coastal 
road. 

1.3 State Coastal Planning Policy 
The State Coastal Planning Policy provides guidance on the recommended 
setback distances to new coastal development on the Western Australian 
coastline.  Schedule One of the SCPP outlines recommended criteria to 
assess the required setback to provide for the physical coastal processes.   

The specific objectives of the SCPP are to: 

• absorb the impact of a severe storm sequence; 

• allow for shoreline movement; 

• allow for global sea level rise; and  

• allow for the fluctuation of natural coastal processes. (WAPC 2003) 

For the general case of development on an undeveloped sandy shoreline, the 
SCPP recommends using the following criteria to calculate the appropriate 
coastal setback to development: 

• S1:  Acute short-term erosion resulting from the severe storm sequence, 
with elevated water levels and an ARI of approximately 100 years.  The 
S1 allowance is recommended to be estimated using the SBEACH model 
to simulate three repeats of the severe storm experienced in Fremantle in 
July 1996. 

• S2:  Chronic long-term trends in shoreline movement caused by the 
coastal dynamics of the area.  This needs to provide a buffer for the 
coming 100 years. 

• S3:  Possible erosion resulting from Climate Change and associated sea 
level rise in the coming 100 years.  The SCPP recommends allowing for 
a sea level rise of approximately 0.38 metres. 

The above criteria are recommended for an undeveloped sandy shore.  
However, due to the variation of coastal environments in Western Australia, 
the SCPP recommends that the guidelines should be applied to each case on 
its merits (WAPC 2003).   
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2. Geotechnical Investigations 
The majority of Location 413 is bounded on its seaward side by rocky 
coastline.  However, the levels of rock underlying the beach to the north-
east of the site are unclear.  Rock is evident near the waterline, in the 
nearshore zone, and in places in the coastal dunes.  This is shown in the 
photographs included in Figure 2.1.  The first photograph shows the beach 
to the north-east of the site.  The second photograph shows both the rocky 
coastline and beach.  In order to determine the extent of the rock beneath the 
coastal dune system and beach to the north-east of the Lot, geotechnical 
investigations have been completed.   

Previous studies in the area have included exploratory rock drilling and 
hand augering in the dune system and near the existing coastal road (MRA 
2000, MRA 2004, BBG 2003).  These investigations were insufficient to 
determine the extent of the rock in parts of the dune system to the north-east 
of Location 413.   

For this study, MRA undertook a series of hand augering holes on the beach 
and in the dunes to the north-east of the Lot.  The location of each of the 
holes was recorded with a hand-held Global Positioning System (GPS) 
receiver, and several spot checks of the accuracy of the receiver were 
conducted.  The accuracy of the receiver was estimated to be within 6 m.  
The ground level at each of the tested holes was estimated from a 
topographical map of the area supplied by Canal Rocks (Figure 1.2).  These 
contours were previously confirmed by spot heights and profiles taken by a 
Licensed Surveyor from Harley Survey Group (MRA 2004).   

Four hand augering holes were undertaken, with the presence of underlying 
rock confirmed at all four.  The approximate position of each of the holes, 
and the elevations of rock at each hole, are presented in Figure 2.2 (holes 
T1-4).  The figure presents a summary of all the previous geotechnical 
investigations carried out at the site, and confirms the presence of bedrock 
under the beach, dunes and coastal road to the north-east of the site.   

The figure indicates that the rock underlying the beach is variable in 
elevation, similar to the rocky coastline evident along the rest of the coast of 
Location 413.  Logs of the drilling investigations completed at the beach 
(MRA 2000, BBG 2004) indicate that the underlying rock comprises coastal 
limestone and durable igneous rock.  Igneous rock is exposed on the 
shoreline to the west. 

These site specific geotechnical investigations will be used to aid in the 
assessment of an appropriate setback to Location 413.   
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3. Severe Storm Erosion 
Severe storm events have the potential to cause increased erosion to a 
shoreline, through the combination of higher, steeper waves generated by 
sustained strong winds, and increased water levels.  These two factors acting 
in concert allow waves to erode the upper parts of the beach not normally 
vulnerable to wave attack.   

If the initial width of the surf zone is insufficient to dissipate the increased 
wave energy, this energy is often spent eroding the beach face, beach berm 
and sometimes the dunes.  The eroded sand is transported offshore with the 
return water flow to form offshore bars.  As these bars grow, they can cause 
incoming waves to break further offshore, decreasing the wave energy 
available to attack the beach.  This is shown diagrammatically in Figure 3.1. 

The SBEACH computer model was developed by the Coastal Engineering 
Research Centre to simulate beach profile evolution in response to storm 
events.  It is described in detail by Larson & Kraus (1989).  Since this time 
the model has been further developed, updated and verified based on field 
measurements (Wise et al 1996).  Primary input to the model include time 
histories of wave height, period, water elevation, pre storm beach profiles 
and median sediment grain size (Wise et al 1996).   

The SCPP recommends using the SBEACH model to estimate severe storm 
erosion by modelling three repeats of a storm agreed by the Western 
Australian Planning Commission (WAPC) and the Department for Planning 
& Infrastructure (DPI).  The agreed storm is a severe storm experienced in 
Fremantle in July 1996, believed to conservatively represent the 100 year 
ARI event in relation to beach erosion.  The duration of the July 1996 storm 
is approximately 110 hours.   

The DPI operates a Waverider buoy south-west of Rottnest, in 
approximately 48 m of water.  The offshore wave conditions for the 
duration of the July 1996 storm were recorded at the buoy.  The water levels 
for the duration of the storm were also recorded by the DPI in the Fremantle 
Fishing Boat Harbour, and represent nearshore waters of about 5 m depth.   

The SCPP recommends using these wave and water level conditions as 
input to the SBEACH model.  However, due to the location and relative 
exposure of the site, MRA believes that storm conditions offshore from 
Smiths Beach are more extreme than those at Fremantle.  The July 1996 
storm was therefore factored up to meet the estimated 100 year ARI storm at 
the site.   
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The recommended wave heights were first factored up to peak at the 100 
year ARI wave height offshore from Fremantle as estimated by Lemm 
(1999).  A brief review of wave records from Cape Naturaliste and south-
west Rottnest was then carried out, and indicated that Cape Naturaliste 
generally experiences higher wave energy than south-west Rottnest.  The 
offshore wave heights were therefore factored up by 10% to reflect the wave 
energy offshore from Smiths Beach.   

The input water levels were also factored to reflect the water level at Smiths 
Beach during the July 1996 event, based on long-term tidal records from 
Bunbury.  The peak instantaneous water level recorded in Fremantle during 
the July 1996 event was estimated to have an ARI of approximately 9 years.  
Therefore, the nearshore water level at Smiths Beach was factored to peak at 
the estimated 9 year ARI event for Bunbury.  The peak wave conditions and 
water levels for the modelled storm are outlined below. 

• Peak Offshore HS    10.2 m 

• Peak Wave Period (TP)  10.5 s 

• Peak Water Level    1.2 mAHD 

The peak wave heights and water levels of the modelled storm outlined 
above are much higher than the WAPC and DPI agreed storm.  However, 
MRA believe that these conditions reflect a conservative estimate of the 100 
year ARI conditions for Smiths Beach.   

To obtain a representative sediment size, MRA took sediment samples from 
the water line, beach berm and foredune at Smiths Beach.  Equal parts of 
each were combined to create a composite sample, and a particle size 
distribution analysis was carried out.  The d50 of the composite sample was 
found to be 0.31 mm, and this value was used in all of the SBEACH runs.   

MRA (2004) commissioned the Harley Survey Group to survey several 
beach and nearshore profiles, to obtain initial profiles for use in the 
SBEACH model.  The nearshore and beach profiles were combined with a 
topographical map of the area supplied by Canal Rocks, and the DPI’s 
public nautical chart of the area (WA 451) to determine the initial profiles.  
Two profiles were set up to model the areas believed to be most susceptible 
to coastal erosion.  The location of the profiles is indicated in Figure 3.2.  In 
both profiles 0 metres corresponds to the edge of the existing bitumen.   

The SBEACH model was run for three repeats of the factored July 1996 
storm (approximate 100 year ARI event), totalling 334 hours in duration.  
The results of the SBEACH modelling are presented in Figures 3.3 and 3.4.   
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The figures indicate that the rock underlying the sandy beach would provide 
adequate protection for the existing coastal road from coastal erosion 
following the severe storm sequence.  This is shown in the results of both 
modelled profiles.   

The SCPP recommends that the S1 factor be taken as the total recession of 
the mean sea level contour following the severe storm sequence.  MRA does 
not believe that this is the best measure of the recession of the shoreline.  
The erosion behind the coastal vegetation line is a much better indicator and 
will be used in this analysis.  From beach surveys completed by HSG (MRA 
2004) the elevation of the coastal vegetation line was measured as between 
3 and 4 mAHD near the site.  To estimate the erosion behind the vegetation 
line an elevation of 3 mAHD has been assumed.   

The erosion behind the coastal vegetation line is indicated in Figures 3.3 and 
3.4.  The figures show between 7 and 11 m erosion following the severe 
storm sequence.  This is summarised in Table 3.1.   

Table 3.1 Recommended Allowance for S1 

Location S1 – Severe Storm Allowance (m) 

Profile 1 11 

Profile 2 7 
 

The allowances presented in Table 3.1 indicate the appropriate S1 (Severe 
Storm Allowance) values for the site. 
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4. Historical Shoreline Movement Trend 
To estimate the long term shoreline movement trend near Location 413, 
controlled photogrammetry was undertaken to plot the position of the 
coastal vegetation line from aerial photography.  MRA commissioned 
Whelans to complete the photogrammetry, using aerial photographs from 
the following years: 

• 1955; 

• 1981; and 

• 2003. 

The resultant plan shows the position of the coastal vegetation line, accurate 
to approximately ± 5 metres in the horizontal plane.  The 48 year period of 
record satisfies the SCPP, which recommends shoreline movement should 
be monitored over at least 40 years.  

The relevant part of the shoreline movement plan covering the beach to the 
north-east of the site is presented in Figure 4.1.  The figure shows that the 
coastal vegetation line has been relatively stable between 1955 and 2003, 
and that the water line on the rocky section of coast has not receded.   

Analysis of the movement of the coastal vegetation line has been completed.  
The rate of movement of the coastal vegetation line between 1955 and 2003 
was calculated at 50 metre intervals along the shoreline, and is presented in 
Figure 4.2.  The figure indicates that in general the shoreline has been 
accreting or remained stable for the past 48 years.   

Based on the shoreline analysis outlined above, the beach to the north-east 
of Lot 413 is believed to be stable, and does not exhibit a long-term erosion 
trend.  The presence of rock underlying the beach in this area, outlined in 
§2, is believed to provide additional protection to the shoreline.   
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5. Sea Level Rise 
The Intergovernmental Panel on Climate Change (IPCC) has presented 
various scenarios of possible Climate Change and the resultant sea level rise 
in the coming century (IPCC 2001).  There is still some uncertainty as to 
which of these scenarios will actually occur.  The atmospheric and 
oceanographic processes involved are quite complex, and numerical 
modelling of these processes is far from perfect.  Due to the se uncertainties 
there are a wide range of predictions for global sea level rise in the coming 
century.  These predictions are shown in Figure 5.1.   

The SCPP recommends estimating sea level rise based on the mean of the 
median model of these predictions.  In the coming 100 years, this indicates a 
sea level rise of approximately 0.38 m.   

The effect of sea level rise on the coast is difficult to predict.  Komar (1998) 
provides a reasonable treatment for sandy shores, including examination of 
the Bruun Rule (Bruun 1962).  The Bruun Rule relates the recession of the 
shoreline to sea level rise and the nearshore slope of the sediment bed: 

 

 

where: R = recession of the shore; 

    θ = slope of the nearshore sediment bed; and  

    S = sea level rise. 

Komar suggests that the general range for a sandy shore is R = 50S – 100S.  
However the Bruun Rule does not account for possible changes in the 
longshore transport of sediment resulting from the rise in sea level.  The 
SCPP recommends that for sandy shores the potential recession be taken as 
100 times the rise in sea level.  On other shore types, the SCPP recommends 
that: 

“S3 shall be assessed in regard to local topography” (WAPC 2003). 

As discussed in §2, there is significant rock underlying the beach to the 
north-east of the site, confirmed by site specific geotechnical investigations.  
The rock on the beach is also evident in the photographs in Figures 1.2, 2.1, 
2.2 and 3.2.  Shorelines consisting of durable rock are generally believed to 
be insensitive to small changes in sea level.  In the event of a small rise in 
sea level at Smiths Beach, it is likely that sediment would be lost from the 
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beach, and the underlying rock would be exposed.  This section of shoreline 
would then act as a rocky coast, similar to the shoreline to the west. 

In order to model the effect of sea level rise on the coastal road, the 
SBEACH profiles were run to simulate an eroded beach (following sea level 
rise), with the rocky shoreline exposed.  The estimated 100 year ARI storm 
was then run on the exposed shoreline.  The results of the model runs are 
presented in Figures 5.2 and 5.3.   

The results of the SBEACH runs show no further erosion of the coastal 
dune.  The model indicates that the underlying rock found during 
geotechnical investigations at Smiths Beach would be sufficient to protect 
the existing coastal road in the event of the projected rise in sea level.   
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6. Assessment of Appropriate Coastal Setback 
6.1 Beach to the North-East of Lot 413 and Existing 

Coastal Road 
As outlined in §2 geotechnical investigations have been carried out on the 
beach and dunes to the north-east of Lot 413, and have identified the 
presence of underlying rock.  Due to the presence of this rock the beach can 
not be classified as a “sandy beach,” and the appropriate setback has been 
determined with site specific investigations as recommended by the SCPP.   

The SBEACH modelling of the most vulnerable areas of the beach was 
discussed in §3, and suggests that the existing coastal road would be 
protected from coastal erosion during the severe storm sequence.  The 
recommended S1 components to allow for severe storm erosion were 
presented in Table 3.1, and are between 7 and 11 metres.   

Shoreline movement analysis for the beach has been completed and 
suggests that the shoreline was generally stable or accreting between 1955 
and 2003.  Due to the long-term stability of the beach, and the presence of 
rock underlying the beach and dune system, no additional buffer to allow for 
chronic erosion is required. 

In the event of a possible rise in sea level, the beach north-east of Lot 413 
would be expected to cut back to the underlying rock.  In order to determine 
whether this rock is sufficient to protect the coastal road from sea level rise, 
the severe storm sequence was then run on the estimated beach profile after 
sea level rise.  The results of this modelling were outlined in §5 and indicate 
that there is sufficient buffer to protect the coastal road from a possible rise 
in sea level.   

As recommended in the SCPP, site specific investigations have been carried 
out to assess the appropriate setback to the north-east of Lot 413.  The 
investigations provide allowance for: 

• the impact of a severe storm sequence; 

• shoreline movement; 

• global sea level rise; and  

• fluctuations of natural coastal processes. (WAPC 2003) 
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These investigations indicate that based on the recommendations of the 
SCPP the existing coastal road is afforded an appropriate level of risk from 
coastal erosion.   

The existing coastal road has been proposed to be dedicated as a public road 
reserve.  SBEACH modelling suggests that near Profile 2, the area of least 
distance between the coastal vegetation line and the existing road, there is 
approximately 3 m buffer remaining following the severe storm sequence.  
The modelling suggests that in this area the proposed coastal reserve should 
not be located any further seaward than the edge of the existing bitumen.   

6.1.1 Wave Overtopping 
Using the estimated peak nearshore water levels and wave heights, and the 
slope of the remaining dune taken from SBEACH modelling, wave 
overtopping onto the existing coastal road during the severe storm sequence 
was calculated.  The average overtopping rate during the severe storm event 
was estimated as approximately 0.9 L/s/m.   

The Coastal Engineering Manual (US Army Corps of Engineers 2002) 
presents tolerable limits of wave overtopping for pedestrian, vehicle and 
structural safety (Figure 6.1).  The tolerable limits suggest that during the 
severe storm sequence, wave overtopping makes the coastal road near 
SBEACH Profile 2 unsafe for vehicles.   

The wave overtopping rate onto the road was also tested for the estimated 
30 year ARI event.  The 30 year ARI offshore wave height was 
approximated at Cape Naturaliste in the same manner as the 100 year ARI 
wave height, and the current day 30 year ARI water level taken from 
Bunbury.  The July 1996 storm was factored to meet these conditions, and 
run with the eroded Profile 2 to estimate the nearshore water levels and 
wave heights.   

Using these nearshore conditions and the slope of the remaining dune, the 
rate of wave overtopping was calculated.  The average overtopping rate 
during the 30 year event was estimated to be approximately 0.8 L/s/m.  
Figure 6.1 indicates that this would make the road near SBEACH Profile 2 
unsafe.   

Due to the fact that the coastal road may be a safety hazard for vehicles 
during a severe storm event, it is recommended to provide alternate access 
to all areas of Location 413.  This would ensure safe access to the Lot 
during severe storm events.  It is also recommended that all services to 
development on Location 413 be located along the alternate road access.  
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Any necessary services to be located on the coastal road should be placed on 
the landward side of the pavement.   

As a rough guide, the volume of overtopping decreases by an order of 
magnitude for every 10 metres behind the dunes.  Figure 6.1 indicates that 
to avoid structural damage to buildings, the wave overtopping volume needs 
to be below 0.001 L/s/m.  Based on the rough guide above, at the north-east 
of Lot 413 buildings would have to be located a minimum of 30 m behind 
the coastal dunes to avoid damage from wave overtopping.   

The current development plan provided by Canal Rocks indicates that the 
north-eastern corner of the Lot will be Public Open Space.  There is no 
private development within 30 m of the HSD in this area.   

6.2 Rocky Coastline to North-east and West 
The majority of the seaward boundary of Lot 413 is surrounded by rocky 
coastline.  Geotechnical investigations completed in the north-east of the 
site identified that this rocky coastline consists of durable rock (MRA 
2000).   

Due to the presence of durable rock these sections of coastline would not be 
expected to suffer erosion following the severe storm sequence.  The rocky 
coastline does not exhibit a long-term erosion trend, and the event of a small 
rise in sea level would not result in significant recession of the shoreline.   

On the western boundary of the site there is approximately 50 m buffer to 
the Lot from the rock shoreline.  The setback in this area is therefore 
believed to meet the requirements of the SCPP, and has not been assessed 
further.  In addition, the development plan shows a large conservation 
covenant on the western side of the Lot, with development setback over 100 
m from the rock shoreline.  If buildings are to be situated in this 
conservation area in the future, an assessment of wave overtopping may be 
required. 

Behind the rocky coast in the north-east of the site, the appropriate setback 
distance has been determined based on the estimated wave overtopping 
volume during severe storm events.  

6.2.1 Wave Overtopping 
Wave overtopping for the rocky coastline during a severe storm event was 
estimated based on the peak nearshore wave heights and water levels taken 
from SBEACH modelling, and the approximate slope of the rock estimated 
from a topographical map.  These calculations suggest that there would be 
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less than 0.004 L/s/m overtopping behind the HSD on the rocky coast 
during a severe storm event.   

As a rough guide, wave overtopping volumes decrease by one order of 
magnitude for every 10 metres behind the point of wave impact.  At 30 m 
behind the HSD on the rocky coast, this equates to approximately 4 x 10-6 
L/s/m.  Figure 6.1 indicates that this is structurally safe for buildings.   

Based on these site specific investigations the appropriate setback to 
development on the north-east rocky coast is recommended to be 30 m.  
This is in line with the recommendations of MRA (2000).   

The appropriate setback line of 30 m is presented on the Development 
Guide Plan in Figure 6.2.  The figure shows a small section of the 
development in the north-east corner of the Lot with less than the 
recommended 30 m setback.   

6.3 Summary of Required Coastal Setbacks 
Based on site specific investigations carried out for the coastline of Location 
413 Smiths Beach, the following setbacks are recommended.   

Table 6.1 Recommended Minimum Setbacks 

Region Recommended Setback 
(m) 

Beach in north-east corner of Lot  30 

Rocky shoreline to the north-east 30 

Rocky shoreline to the west 50 
 

The setback distances should be measured from the +3 mAHD contour line 
or the limit of coastal vegetation, whichever is higher.  The current 
development plan shows a small area of the proposed development which 
does not meet the above minimum setback requirements.  This is on the 
north-east rocky coast near the beach.   

Although site specific investigations indicate that adequate rock exists on 
the beach and in the dunes to the north-east of the site to protect the coastal 
road from erosion, wave overtopping of the road will make it unsafe for 
vehicles at any speed.  Alternate access to all areas of the Lot is 
recommended.  
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It is also recommended that all services to development on the Lot be 
located along the alternate road accesses, and not the coastal road.  Any 
necessary services located in the coastal road reserve should be placed on 
the landward side of the pavement.  This will further reduce the risk of 
damage caused by coastal erosion.  

It should be noted that in the event of gaps in the underlying rock to the 
north-east of the Lot resulting in minor erosion of the coastal road in the 
future, the requirements to protect the road are expected to be minimal.  Due 
to the elevations of rock under the road and dunes, any erosion is expected 
to be localised and minor, and to require only relatively small scale 
protective measures, such as placement of armour rock.   
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7. Conclusions and Recommendations 
The appropriate setback distances to afford development an adequate level 
of protection in the coming 100 years has been assessed in line with the 
SCPP for Lot 413 Smiths Beach.  As a result of the study, the following 
conclusions have been made: 

• Geotechnical investigations have identified the presence of bedrock 
underlying the beach and dunes to the north-east of Location 413.   

• The rock will provide adequate protection to the existing coastal road 
from coastal erosion in the coming 100 years.   

• The required minimum setback to the road to the north-east of Lot 413 
for protection from erosion is between 7 and 11 m, based on site specific 
investigations.  However, the coastal road is deemed to be unsafe for 
vehicles during severe storms due to overtopping, and an alternate access 
route to all development on Lot 413 should be provided.   

• Services to the proposed development should be kept to the alternate 
access road reserves and not the coastal road. 

• Any necessary services to be located in the coastal road reserve should be 
located on the landward side of the pavement.   

• The required minimum setback to development in the north-eastern 
corner of Lot 413 is 30 m.  This will provide adequate protection from 
wave overtopping. 

• The setback to the Lot behind the rocky coastline on the western 
boundary is approximately 50 m, and meets the requirements of the 
SCPP. 

• The required minimum setback to development behind the rocky 
coastline in the north-east of the Lot is 30 m.   

• The current development plan shows a small area in the north-east of the 
Lot which does not meet the minimum recommended setback. 
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Figure 1.1 Location Diagram 
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Figure 1.2 Aerial Photograph and Topography of Site 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: Figure supplied by MAPS 
    Contours are at 0.5 m intervals 
   Uses 2004 aerial photography,  
   cadastral and topographical information 
   Scale 1 : 7500 @ A3 
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Figure 1.3 Current Development Plan 
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Figure 2.1 Photographs Showing Beach North-East of 
Site and Rocky Coastline 
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Figure 2.2 Rock Elevations to the North-East of Location 413 
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Note:  Levels are approximate and 
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M P ROGERS & ASSOCIATES Smiths Beach Location 413 
 Job J297/1,  Report R151 Rev 1,  Page 23 

 
Figure 3.1 Storm Wave Attack 
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Figure 3.2 SBEACH Profile Locations 
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Figure 3.3 SBEACH Results for Profile 1 
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Figure 3.4 SBEACH Results for Profile 2 
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Figure 4.1 Shoreline Movement Plan 1955 - 2003 
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Figure 4.2 Rate of Shoreline Movement 1955 - 2003 
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Figure 5.1 IPCC Scenarios for Sea Level Rise 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  IPCC 2001 
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Figure 5.2 SBEACH Results for Climate Change 
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Figure 5.3 SBEACH Results for Climate Change 
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Figure 6.1 Recommended Allowable Wave Overtopping 
Discharges 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  USACE 2002 
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Figure 6.2 Development Guide Plan, Showing Recommended Setback 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.2 Development Guide Plan, Showing Recommended Setback 

SMALL AREA WITH LESS 
THAN 30 m SETBACK 


