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Technical Note 
Date: 31/3/2020 

Client: Kingston District Council 

Subject: Wyomi Beach seawall – immediate term adaptation options assessment 

1 Introduction 

Over the last two decades, storm erosion at Wyomi Beach, located approximately 2.5km south-west of 
the Kingston township, has resulted in the loss of approximately 10 to 15m of dune width, damaging 
paths and threatening Marine Parade (ABC News, 2016).  In recent years, Kingston District Council 
(KDC) has constructed several seawall structures to protect these assets, including Geotextile Sand 
Container (GSC) and rock seawalls.  

KDC has recently obtained grant funding from the Regional Coast Protection funds, to extend the GSC 
seawall to the north and south of the existing seawalls with the intent to provide temporary protection 
to dunes and infrastructure that are currently not protected by the existing structures. It is understood 
that after a recent site visit by the Coast Protection Board (CPB), recommendation was made to KDC to 
consider using the funding to place approx. 20,000 m3 of sand nourishment in front of the seawall and 
dunes instead of extending the GSC seawall.   

Wavelength, at the request of KDC, has been engaged to investigate immediate adaptation options at 
Wyomi seawall, this technical note outlines these investigations. 

1.1. Study area 
The Wyomi shoreline can be separated into 3 distinct compartments outlined below and as shown in 
Figure 1: 

 South (pink area) 

 Central (brown area) 

 North (blue area) 

These three areas will be referred to throughout this technical note.  The study area extends 
approximately 100m north and south of the existing GSC seawalls and the existing coastal protection 
structures have a range of foundation and crest levels, as summarised in Table 1 and presented in Figure 
1.
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Figure 1: Wyomi Beach study area & existing structures 

Kingston townsite and Kingston 
Jetty (approx. 2.5km) 
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Table 1: Existing coastal protection structure details 

Compartment 
Structure 

Description 
Date 

constructed 
Current 

Exposure1 
Approximate 

Length (m) 

Indicative 
Foundation 

Level  
(m AHD) 

Indicative 
Crest Level 

(m AHD) 

North 

North 2.5m3 GSC 
seawall 

April 2019 
Top 2 GSCs 

currently 
exposed 

72 +0.6 +3.0 

North ad hoc 
rock seawall 

Mid 2018 Exposed 22 +0.6 +3.7 

Centre 
Centre rock 

seawall 
April – May 

2018 

Exposed to 
top portion of 

toe rock 
395 -0.6 +3.7 

South 

South 0.75m3 
GSC seawall 

April 20192 
Top 2 GSCs 

currently 
exposed 

28 +1.2 +2.7 

South 2.5m3 GSC 
seawall 

April 2019 Buried 72 +0.6 +2.4 

Notes: 1. Based on Wavelength Senior Engineer site visit 21/2/2020. 
2. Original 0.75m3 GSC seawall constructed post July-2016 and upgraded with a top row of 2.5m3 GSCs in April 2019. 

Key design drawings for the various structures are presented in Appendix A. 
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2 Storm erosion & overtopping hazards  

2.1. Approach 
The Coastal Adaptation Strategy (CAS) currently being undertaken by Wavelength will investigate the 
longer term erosion and inundation risks and potential adaptation pathways at Wyomi Beach, in line 
with the LGA SA Climate change decision support framework (Balston, J.M. et al, 2012).  The CAS will 
investigate longer term shoreline movements, as well as potential shoreline recession due to sea level 
rise. 

The aim of this immediate term study at Wyomi is to determine the present day erosion and wave 
overtopping risk to assets, including existing seawall structures, to guide immediate adaptation option 
selection for prioritising funding allocation.   

Australian Standards (AS) 4997-2005: Guidelines for the Design of Maritime Structures presents 
recommended design lives and return period events for a range of structure categories (Table 2).   

Table 2: Annual probability of exceedance of design wave events 

 

Given a potential implementation timeframe of short term CAS adaptation options in the order of 5 
years, a design working life of 5 years is considered appropriate for the immediate works at Wyomi 
Beach.  This corresponds to a design event of 20 to 50 years Annual Recurrence Interval (ARI), as shown 
in red in Table 2. This design working life and design event will be used in the immediate adaptation 
assessment at Wyomi Beach.   

The immediate adaptation assessment will focus on the following coastal hazards: 

 Erosion and wave overtopping at all sections of the existing seawall structures (Table 1) in the 
design event.  Beach erosion can lead to undercutting of seawall foundations, potentially causing 
the seawall to fail.  Wave overtopping occurs when wave runup exceeds the seawall crest level, 
potentially leading to crest damage and/or scour behind the seawall crest and may also cause 
the seawall to fail.   

 Erosion hazard exposure of coastal assets behind existing seawalls, should the existing seawalls 
structures fail in the design event. 

 Erosion hazard exposure of coastal assets on unprotected shoreline sections in the design event. 

This assessment will not include review of the suitability of the rock or GSC seawall armour size, 
placement or filter layers (rock and/or geotextile) filters at withstanding the design event conditions.   
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2.2. Storm erosion modelling inputs 
2.2.1. Software 
SBEACH (Storm-induced BEAch CHange) software was used to predict and analyse present day storm-
induced erosion at the site. The SBEACH model is the most commonly used model within the industry 
for evaluating beach response to storms, and has been successfully calibrated and verified for a number 
of Australian beaches (WRL, 2013).   

SBEACH simulates cross-shore beach, berm, and dune erosion produced by storm waves and water 
levels. The software uses varying input water levels (from combined storm surge and tide), varying wave 
heights and periods, and an effective grain size (D50) for the beach sand. 

2.2.2. Input profiles 
A total of five SBEACH profiles were created across the three compartments at critical dune and seawall 
locations.  The following information was used to create these profiles: 

 Site measurements of beach levels (relative to existing structure levels) by senior coastal 
engineer’s site visit on the 21/2/2020. 

 Beach and nearshore profiles 715008 and 715009 collected by Department of Environment 
and Water (DEW).  These extend from the rear of Marine Parade to approximately -5mAHD 
contour, as shown in Figure 2 on the following page.  The latest survey from April 2018 was 
used for the present day beach profiles and were found to match well with site observations 
of beach slope and height. 

 LiDAR Digital Elevation Model (DEM) data from October 2018 was used to fill in the beach 
and onshore topography between the DEW profiles. The LiDAR and DEW profiles were found 
to match well, as shown in Figure 3. 

 Offshore regional bathymetry data from nautical charts available from 
http://spatialwebapps.environment.sa.gov.au/naturemaps/?viewer=naturemaps. 

 Regional bathymetry (250m grid) available online from 
https://data.gov.au/data/dataset/australian-bathymetry-and-topography-grid-june-2009.  
These profiles were extended to the -80 mAHD contour, which was the input location for the 
offshore wave conditions.  
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Figure 2: DEW profile locations 
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Figure 3: Comparison of LiDAR and DEW profile 715009 

2.2.3. Horizontal Setback Datum 
The Horizontal Setback Datum (HSD), which is typically defined as the base of the erosion scarp on an 
eroding shoreline, varied from +1.7 mAHD in the south to approximately +2.1 mAHD in the north.  Dune 
erosion widths are measured landward from the HSD. 

2.2.4. Sediment grain size 
Particle Size Distribution (PSD) analysis was carried out on beach sand samples collected by Wavelength 
as part of the CAS. The effective grain size (D50) was calculated at Wyomi Beach, with a D50 of 0.23 mm.  
This value was used in the SBEACH modelling. 

2.2.5. Design storm inputs 
As noted in Section 2.1, the design storm for assessment of immediate adaptation options is in the order 
of 20 to 50 years ARI.  DEW have been monitoring the shoreline at Wyomi at approximately 1 to 3 year 
intervals since 2003, as shown in Figure 4 

 

Figure 4: DEW profile 715008 since 2003 

 

The largest erosion recorded during this approximate 20 year period was between March-2016 and 
May-2017, with approximately 10 to 15m of dune width lost.  Most of this erosion is likely to have 
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occurred during a large storm event between 10th and 13th July 2016. This storm was reported to have 
damaged the Kingston jetty and Maria Creek breakwaters (Pers. Comm. David Worthley, 21 February 
2020), as well as causing significant beach erosion at Wyomi, as shown in Figure 5 (ABC News, 2016). 

 

Figure 5: 15th July 2016 storm erosion photograph (ABC News, 2016) 

Water levels during the storm event were recorded at Victor Harbour, located approximately 170km 
north of the study site, presented in Figure 6.   

 

Figure 6: Victor Harbour water level observations  

Figure 6 shows the July 2016 storms had two water level peaks due to the passage of two winter cold 
fronts in close succession.  This event had elevated water levels for a 72-hour period, coinciding with a 
period of spring high tides (Mean High Water Springs at Victor Harbour is approx. +0.6mAHD).  The 
water level peaked at an approximate 5 year ARI water level for the Victor Harbour tide gauge 
(Pattiaratchi, C. et al 2018). 

The waves recorded offshore at Cape du Couedic wave rider buoy (south-west of Kangaroo Island) in 
approximately 80m water depth are presented in Figure 7.  
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Figure 7: Cape du Couedic wave observations  

The July 2016 storms had a peak wave height of approximately 8.2m, which corresponds to an 
approximately 10 year ARI offshore wave height (WRL, 2013).   

Given the July 2016 storm event resulted in the largest erosion recorded at the site over the last 20 
years, it is anticipated that this event estimates a storm erosion event in the order of 20 to 50 years ARI.  
The July 2016 storm event was tested in SBEACH to ensure that the modelled erosion matched on-site 
profile measurements at Wyomi Beach. 

The input water levels from Victor Harbour (Figure 6) and wave heights from Cape du Couedic (Figure 
7) were input to the SBEACH model with the pre-storm profile taken from the March-2016 DEW profiles 
715008 and 715009.  The missing wave data from the Cape du Couedic was synthesised to peak at a 
wave height of 7m with the passage of the first storm front, given that this was less severe than the 
second storm front based on the recorded storm surge residuals. 

The results of the model testing are shown in Figure 8 and Figure 9. 

 

Figure 8: DEW Profile 715008 model testing results 
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Figure 9: DEW Profile 715009 model testing results 

The modelled dune erosion widths match the measured post-storm (May-2017) profiles well. There has 
been some loss of material at depth (>-1mAHD) but this is likely due to longshore transport losses that 
occur naturally through coastal processes, including during severe storm events. These results provide 
confidence in the model inputs for testing various erosion scenarios at Wyomi Beach.  As such, the July 
2016 storm was input as the design storm event in the SBEACH modelling. 

2.3. Storm erosion results 
The design storm event was applied to the dune and seawall locations previously presented in Figure 1. 
An example plot of the modelled erosion for the north dune profile is presented in Figure 10. 

  

Figure 10: Example SBEACH results (north dune) 

Where seawalls exist on the profile, a hard bottom profile was added in SBEACH to model potential 
scour depth at the seawall toe. Scour calculations, using the methodology of Xie (1981), were also 
completed to cross-check erosion depths. Wave runup was also output from SBEACH for comparison 
to crest levels and width for determination of overtopping risk. These results are summarised in Table 3 
on the following page.  Erosion hazard lines are presented in the following Section 3. 

10m 

HSD (+2.1mAHD) 
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Table 3: SBEACH modelling results 

Compartment Location  
Erosion Width  

(m behind HSD) 
Foundation Level  

(mAHD) 

Indicative Erosion 
Depth 

(mAHD) 

Indicative Crest 
Level (mAHD) & 
Crest Width (m) 

Indicative Wave 
Runup Level 

(mAHD) 

North 

North dune 10 n/a n/a n/a n/a 

North 2.5m3 GSC seawall 
n/a 

+0.6 +0.2 to +0.4 
+3.0 
1.6 

+5.0 

North ad hoc rock seawall 
n/a 

+0.6 +0.2 to +0.4 
+3.7 
2.0 

+5.5 

Centre Centre rock seawall 
n/a 

-0.6 -0.5 to -12 
+3.7 

5.0 to 7 
+5.5 

South 

South 0.75m3 GSC seawall 
101 

+1.2 +0.7 to +0.8 
+2.7 
1.6 

+5.0 

South 2.5m3 GSC seawall 
101 

+0.6 +0.7 to +0.8 
+2.4 
1.6 

+5.0 

South dune 10 n/a n/a n/a n/a 

Notes: 1. SBEACH modelling suggests seawall is likely to fail in design storm event due to erosion and/or overtopping. A 10m erosion width behind the failed seawall has been applied at this 
location. 
2. Centre rock seawall has a 3.5m wide toe berm, which is expected to provide protection below -1mAHD. 
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3 Asset & infrastructure risk profiling 

Analysis has been carried out to identify the coastal protection structures and assets that may currently 
be at risk from coastal erosion or overtopping (for seawalls only) during the design storm event. The 
developed risk profiles have subsequently been used to identify priority areas to inform the immediate 
adaptation option assessment (Section 4).   

3.1. Approach 
An asset and infrastructure database was developed using a feature survey of the site to identify the 
assets and infrastructure at immediate risk to coastal erosion and wave overtopping. The northern assets 
are presented in Figure 11, with the southern assets presented in Figure 12.  All assets are summarised 
in Table 4. 

Table 4: Asset summary 

Asset Type Compartment Asset Description Potential Hazard 

Protection Structure 

North North 2.5m3 GSC 
seawall 

Erosion & overtopping 

North North ad hoc rock 
seawall 

Erosion & overtopping 

Centre Centre rock seawall Erosion & overtopping 

South South 0.75m3 GSC 
seawall 

Erosion & overtopping 

South South 2.5m3 GSC 
seawall 

Erosion & overtopping 

Recreational/Social All Path Erosion  

Environmental 
North North dune vegetation Erosion 

South South dune vegetation Erosion 

Infrastructure 
All Telstra cable Erosion 

All Marine Parade Erosion 
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Figure 11: North assets & erosion hazard line 
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Figure 12: South assets & erosion hazard line 
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A qualitative approach was developed to assess the magnitude of the risks associated with both erosion 
and wave overtopping. The risk assessment was undertaken in line with the recommendations of the 
LGA SA Climate change decision support framework (Balston, J.M. et al, 2012), which notes: 

The risk rating method involves considering the two components of risk: likelihood of hazard; and 
magnitude of consequence (impact). The likelihood assessment relates to the probability of the 
hazard occurring over the lifetime of the particular asset or service in question. The magnitude is 
based on a qualitative assessment of the consequence of the hazard, by considering four categories 
of consequence: health, social, economic, environment.  

The likelihood of occurrence of the design event (20 to 50 year ARI) occurring over the design life of the 
adaptation options (5 years) is between 10% and 23%.  Using the likelihood descriptors developed by 
the Australian Geomechanics Society (AGS) in 2007, presented in Table 5, a likelihood between Possible 
and Likely is calculated.  For the purposes of this study, a conservative likelihood of Likely will be used 
in this assessment. 

Table 5: Likelihood descriptors (AGS, 2007) 

Descriptor  

Designated cumulative 
probability of event occurring 

over design life  

Almost Certain   95.4% 

Likely  26% 

Possible 3% 

Unlikely  0.3% 

Rare 0.03% 

Barely Credible <0.03% 

 

The assessment of consequences for both erosion and overtopping was based on a “Do Nothing” 
scenario and adopting the local government framework for coastal risk assessments in Australia 
developed for damage to infrastructure and services, and the environment (AGS, 2007), presented in 
Table 6. The subsequent likelihood versus consequence risk matrix is presented in Table 7.  
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Table 6: Consequence descriptors (based on AGS, 2007)  

Descriptor  

Approximate 
quantum of damage 

(cost)  

Asset, Infrastructure and 
Recreational- Description  

Environment - Description 

Catastrophic >100% 

Significant permanent damage 
and/or complete loss of the 

infrastructure and the 
infrastructure service or 

recreational value. Loss of 
infrastructure support and 
translocation of services to 

other sites 

Very significant loss to the 
environment. May include 

localised loss of species, habitats 
or ecosystems Extensive remedial 

action essential to prevent 
further degradation Restoration 

likely to be required 

Major 40 to 100% 

Extensive infrastructure 
damage requiring major repair. 

Major loss of infrastructure 
service/ amenity value 

Significant effect on the 
environment and local 

ecosystems. Remedial action 
likely to be required 

Medium 10% to 40% 

Limited infrastructure damage 
and loss of service / amenity 

value. 

Damage recoverable by 
maintenance and minor repair 

Some damage to the 
environment, including local 
ecosystems.  Some remedial 

action may be required 

Minor 1% to 10% 

Localised infrastructure service 
disruption or loss of amenity 
value. No permanent damage 
Some minor restoration work 

required 

Minimal effects on the natural 
environment 

Insignificant <1% 
No infrastructure damage, little 

change to service or amenity 
value 

No adverse effects on natural 
environment 

 

Table 7: Risk (Likelihood/Consequence) Matrix (AGS, 2007) 

Likelihood 

Consequence 

Catastrophic Major Medium Minor Insignificant 

Almost Certain  Very High Very High Very High High Medium 

Likely  Very High Very High High Medium Low 

Possible Very High High Medium Medium Very Low 

Unlikely  High Medium Low Low Very Low 

Rare Medium Low Low Very Low Very Low 

Barely Credible Low Very Low Very Low Very Low Very Low 

 

A High or Very High risk is considered unacceptable, requiring adaption responses to be implemented.  

3.2. Consequence & risk ratings 
The consequence rating for the coastal protection structures exposed to the design storm was 
determined using the SBEACH modelling results (Table 3).  The following should be noted regarding 
these consequence and risk ratings: 
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 The risk assessment aims to identify relative erosion and overtopping risk for the existing 
structures only.  This is not intended to be a detailed design review of existing structures.   

 The central rock seawall has a 3.5m wide toe berm at -0.6mAHD. This berm is likely to provide 
scour protection to at least -1mAHD.  

 The 2.5m3 GSC seawalls were installed with scour flaps on the bottom row. These containers 
are likely to provide some additional scour protection to a level approximately 0 to +0.2 
mAHD.   

 GSC seawalls are less resilient to wave overtopping than rock seawalls, with design guidance 
suggesting wave overtopping should be minimal to prevent crest damage and wall failure. 

The resultant consequence and risk ratings are presented in Table 8 for the coastal protection structures 
and Table 9 for the other coastal assets. 

The following important results are noted from this risk assessment: 

 The southern GSC seawalls have a higher risk of failure than the northern structures.  Failure 
of the southern GSC seawalls means the Telstra Cable and the path are also at Very High risk 
of erosion in the coming 5 years. 

 The northern seawalls are at High risk from erosion and overtopping in the coming 5 years, 
with significant damage of these structures expected in the design event. These seawalls are 
not expected to completely fail in the design event under present day conditions but would 
require significant repairs to remain functional.  

 The unprotected coastal assets, including dune vegetation, on either side of the existing 
seawalls are considered Low to Medium risk of coastal erosion.  As such, extension of the 
existing seawalls should be considered a lower priority than improving protection in the 
already protected sections of shoreline in the north and south compartments. 
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Table 8: Consequence and risk ratings – coast protection structures 

Compartment Asset Description Hazard 
Consequence Description / Description of potential 

damage 
Consequence 

Rating 
Risk Rating 

North 

North 2.5m3 GSC seawall 
(72m length) 

Erosion Wall unlikely to completely fail but could slump 
due to undercutting of scour flap 

Erosion at seawall return possible. May require 
restoration works to backfill wall.  

Medium 

High 

Overtopping Crest bags likely to be damaged Medium High 

North ad hoc rock seawall 
(22m length) 

Erosion Wall unlikely to fail completely but could slump 
due to undercutting, exposing filter layers 

Medium 
High 

Overtopping Crest likely to be damaged Medium High 

Centre 
Centre rock seawall 

(395m length) 

Erosion Some restoration work may be required following 
severe storm 

Minor 
Medium 

Overtopping Some restoration work may be required following 
severe storm 

Minor 
Medium 

South 

South 0.75m3 GSC seawall 
(28m length) 

Erosion  
Wall likely to fail due to undercutting and 
overtopping 

Major Very High 

Overtopping Major Very High 

South 2.5m3 GSC seawall 
(72m length) 

Erosion Erosion at seawall return possible. May require 
restoration works to backfill wall  

Minor 
Medium 

Overtopping Likely major crest damage, which is likely to cause 
wall to fail  

Major 
Very High 
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Table 9: Consequence and risk ratings – other assets 

Compartment Asset Type Asset Description 
Consequence Description / Description of 

potential damage 
Consequence Rating Risk Rating 

North 

Recreational/Social Path No damage - protected by seawalls Insignificant Low 

Infrastructure Telstra cable No damage - protected by seawalls Insignificant Low 

Environmental Dune vegetation 
Loss of 10m dune vegetation in localised 
area. Large extents of dune vegetation 
remain in adjacent coastline 

Minor Medium 

Centre 
Recreational/Social Path No damage - protected by seawalls Insignificant Low 

Infrastructure Telstra cable No damage - protected by seawalls Insignificant Low 

South 

Recreational/Social 

Path – behind GSC seawalls 
Path eroded due to erosion scarp, as GSC 
seawalls likely to fail 

Major Very High 

Path – behind dunes 
No damage. Erosion extent does not 
extend to path behind dunes 

Insignificant Low 

Infrastructure 

Telstra cable– behind GSC seawalls 
Cable exposed due to erosion scarp, as 
GSC seawalls likely to fail 

Major Very High 

Telstra cable- behind dunes 
No damage. Erosion extent does not 
extend to cable behind dunes 

Insignificant Low 

Environmental Dune vegetation 
Loss of 10m dune vegetation in localised 
area. Large extents of dune vegetation 
remain in adjacent coastline 

Minor Medium 

All Infrastructure Marine Parade Erosion extent does not extend to asset Insignificant Low 
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4 Adaptation options assessment 

4.1. Approach  
The immediate adaptation options assessment contained in this report will focus on options to manage 
the present day erosion and overtopping risk to the existing structures and assets in close proximity to 
the coast.  The adaptation options must take into account the relatively limited budget (approx. 
$200,000) and timeframe (2-3 months implementation) constraints of the Coast Protection funding.   

As such, the following adaptation options have been investigated: 

 Accommodate – upgrade existing seawalls to accommodate higher levels of wave overtopping. 

 Defend – replace existing seawalls with new seawalls at a deeper foundation level and 
increased crest height. 

 Defend – Place sand nourishment to provide erosion buffer in front of existing seawalls. 

 Do Nothing  

The above adaptation options have been investigated for those assets and coastal protection structures 
that have a High or Very High risk of coastal erosion and/or wave overtopping.  The following factors 
have been considered and discussed for each option in Sections 4.2 to 4.5: 

 Capital cost (refer Section 4.6 for more details) 

 Recurrent costs (refer Section 4.6 for more details) 

 Environmental impact 

 Community acceptability (social impact) 

 Flexibility - can the option be readily adapted in the future? 

 Effectiveness -does the option provide a long term solution for mitigating coastal hazards? 

4.2. Accommodate –upgrade seawalls 
The crests of existing seawalls can be raised to increase their resilience to wave overtopping events.  
This can be done by placing additional GSC containers on top of GSC seawalls or adding additional crest 
rocks to an existing rock seawall.   

Existing seawalls can not be easily upgraded to accommodate an erosion depth greater than the seawall 
foundation level without significant cost or potential structural damage during construction.  As such, it 
has been assumed that new seawalls (Section 4.3) would be constructed in locations where the existing 
rock or GSC seawall has a High or Very High risk of erosion. 

Given the above, the only seawall section that is suitable for a crest upgrade is the southern 2.5m3 GSC 
seawall.  Based on the wave runup levels during the design storm event (Table 3), a minimum crest level 
of +4.2mAHD has been assumed to upgrade this GSC seawall, requiring placement of up to 3 layers of 
additional containers. This option would require detailed design to finalise crest levels should it be a 
preferred option. 

The following should be considered for the upgraded seawall section: 

 Relatively low capital and on-going costs (refer Section 4.6 for details). 

 Crest works would negatively impact on the recently established dune vegetation. 

 Community acceptability is likely to be higher compared to replacing seawalls, placing sand 
nourishment or a Do Nothing option. 

 The upgraded seawalls would continue to have a reasonable degree of flexibility in terms of 
overtopping, with crest levels able to be increased in the future.  Generally however, a seawall 
is considered an inflexible option compared to sand nourishment as it is difficult to reverse 
should an option other than a seawall be identified in the CAS.  
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 The long term effectiveness of the upgraded seawalls is limited, as the foundations can not be 
easily deepened without replacing the wall. The upgraded seawalls may come under threat 
from erosion in the future with on-going sediment loss from longshore transport and sea level 
rise and may need to be replaced in the future with a seawall founded to at least -0.6mAHD. 

4.3. Defend – construct new seawall 
As noted above, existing seawalls can not be easily upgraded to accommodate an erosion depth greater 
than the seawall foundation level.  Therefore, it has been assumed that in locations where the existing 
rock or GSC seawall has an unacceptable risk of erosion, the existing seawall would be pulled apart and 
new seawalls would be constructed in their place.  Existing, undamaged GSC bags would be reused in 
the new seawall. 

Based on the design erosion depths and wave runup levels (Table 3), a toe depth of -0.6mAHD and a 
crest level of +4.2mAHD has been assumed for new GSC seawalls and would require placement of an 8 
container high wall.  For replacement with a rock seawall, the existing cross-section in the central 
compartment (built in 2018) is considered suitable as a longer term seawall solution.  These options 
would require detailed design to finalise crest levels and toe depths should either be the preferred 
option. 

The following should be considered for new seawall sections: 

 Highest capital costs but relatively low recurrent costs (refer to Section 4.6 for details). 

 Construction of a new seawall would negatively impact on the recently established dune 
vegetation and over time.   

 This is likely to have a higher community acceptability than sand nourishment or a Do Nothing 
option, however replacement of recently constructed seawalls with new seawalls could be 
seen by community members. 

 As listed above, whilst crest levels are able to be increased in the future seawalls are 
considered a reasonably inflexible option. 

As noted previously, extension of the existing seawalls to the north and south should be considered a 
lower priority than defending existing seawall sections with more robust options. 

4.4. Defend – sand nourishment 
Sand nourishment can be placed in front of the existing seawalls, providing an erosion buffer during 
severe storm events.  A number of options were considered for sourcing the fill sand for the 
nourishment. In collaboration with KDC, it was decided that sand would be sourced from the southern 
side of the Kingston Jetty due to the following reasons: 

 the prevailing longshore transport is to the north-east, so sourcing sand from the south-west 
such as at Pinks Beach is likely to starve the longshore transport feed into the Wyomi Beach 
area, potentially increasing longshore erosion rates at Wyomi Beach. 

 there is a surplus of sand at Kingston jetty, which is currently creating a sand management 
issue.  

An approximate 10m increase in beach and berm width is required to protect the existing structures 
during the design storm event. Using the methods presented in the Coastal Engineering Manual Section 
V-4 (USACE, 2006), a nourishment volume of approximately 60 m3 per m would need to be placed to 
provide this design beach width.  

A nourished berm 20m wide at +3mAHD, with a front slope of 1V:5H would provide the necessary 
volume and could be placed above 0mAHD.  The nourished berm was input with the July 2016 design 
storm in SBEACH. The erosion modelling results for the southern compartment are presented in Figure 
13. 
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Figure 13: South compartment nourished profile & post storm profile 

Figure 13 shows that erosion during the design storm event does not expose the existing GSC seawall, 
with similar results obtained in the northern compartment. 

The longevity of the sand nourishment is dependent on the longshore sediment transport loss in the 
area.  Longshore transport is believed to be strongly related to storm events within Lacepede Bay, with 
increased storm activity increasing longshore sediment transport losses at Wyomi Beach.  The DEW 
profiles were reviewed to determine the longer term (since 2005) and shorter term (since 2016) 
sediment loss at Wyomi Beach (profile 715008).   

Sand nourishment is estimated to be lost at a rate of approximately 15 m3/m in a year with relatively 
few storms and up to 45 m3/m in a year such as 2016 with several large storms.  Therefore, the proposed 
nourishment could be expected to last between 1 to 4 years depending on the severity of storm events 
experienced following placement.   

The following should be considered for placement of sand nourishment: 

 Moderate capital costs, with the highest recurrent costs to maintain protection (Section 4.6). 

 Nourishment is the only option available to maintain beach widths and amenity in front of the 
seawalls. 

 Nourishment is likely to have a higher community acceptability than the Do Nothing option 
however it is understood the community generally do not consider nourishment a cost 
effective protection strategy (Pers. Comm. David Worthley, 21/2/2020).   

 Nourishment is the most flexible option should in the future a different adaptation option be 
identified (other than a seawall) in the CAS. 

 The effectiveness of a nourishment strategy is dependent on the ongoing monitoring, planning 
and proactive management to ensure sand is replenished in a timely manner to maintain the 
required buffer width.    

Nourishment may also require the following additional management: 

 Potentially dangerous erosion scarps can form following storm and high water level events, 
which may need to be managed by KDC to minimize public safety risks. 
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 Sand nourishment may increase the amount of wind blown sand, which was noted as being a 
problem at Wyomi Beach by local residents (Pers. Comm. David Worthley, 21/2/2020). 

4.5. Do nothing 
Under this scenario KDC would continue to repair and maintain only the infrastructure that they are 
responsible for, such as coastal protection structures, paths and roads. The Do Nothing option is likely 
to have the following implications: 

 Low capital and recurrent costs. 

 Moderate environmental impact. 

 Lowest community acceptability, as the Coast Protection funding is available and not taking 
the opportunity to spend the money could be seen as wasteful. 

 High flexibility. 

 Lowest effectiveness in the long term. 

 

4.6. Preliminary cost estimates  
Preliminary capital and recurrent annual (maintenance) cost estimates for each of the options have been 
prepared (Table 10 and Table 11). The cost estimates presented are to be used as a guide only, more 
detailed costings should be developed prior to any of the adaptation pathways being pursued. Cost 
estimates were developed under the following assumptions and limitations:   

 The construction and maintenance costs for the seawall options have been estimated based 
on meterage or bag costs provided by KDC below. Lengths of each structure have been 
dictated by the required length to protect the asset or structure being assessed. 

o Rock seawall capital costs estimated at $4,000 per m based on feedback of 
construction costs from KDC (Pers. Comm. David Worthley, 21/2/2020). Recurring 
maintenance costs $20 per m per year. 

o GSC seawall upgrades and new seawall capital costs estimated at $700 per bag, based 
on feedback of recent GSC seawall construction costs from KDC (Pers. Comm. 
Chelsea Burns, 2/3/2020).  Recurring maintenance costs $20 per m per year.   

o For the construct new seawall option (Section 4.3), it’s assumed that half of the 2.5m3 
containers would be damaged when removing an existing GSC seawall and replacing it 
with a new GSC seawall.  The remaining, undamaged containers could be re-used in 
the new seawall. 

 Beach nourishment costs have been calculated on the basis of $17 per m3 assuming sand 
would be sourced from the southern side of the Kingston Jetty.  An excavator supported by 
three dump trucks would be required to efficiently excavate and haul beach sand from 
Kingston Jetty to Wyomi Beach. A dozer or loader would be required at Wyomi to shape the 
final nourishment to the design levels and slopes. This equates to a lineal rate of approximately 
$1,000 per m.   

 It was assumed an additional 30m length would be added to the updrift (southern) side of any 
nourishment to provide longshore feed at the edge of the nourishment.  Costs in Table 10 and 
Table 11 include this 30m for each shoreline section.  Should two or more adjacent sections be 
protected by nourishment, the 30m overlap would be reduced, increasing the cost 
effectiveness of nourishment for longer stretches of shoreline. 

 The proposed nourishment could be expected to last between 1 to 4 years depending on the 
severity of storm events experienced following placement. For the purposes of this study, it is 
assumed that half the sand nourishment volume would need to be replaced every year (i.e. 
nourishment lasts for 2 years before being lost).  This is slightly conservative, as it less than the 
average of 1 to 4 years equal to 2.5 years.  
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 Costs presented for defend and accommodate options do not include costs associated with 
pre works such as detailed design, approvals and environmental impacts assessments.  

The capital and recurring cost estimates for the adaptation options for the north and south coastal 
compartments are presented in Table 10 and Table 11 on the following page.   

No assets are at High risk of erosion or overtopping in the central compartment.
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Table 10: Preliminary Cost Estimates – North compartment 

 

 

Table 11: Preliminary Cost Estimates – South compartment 
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5 Recommendations 

The key results of the study are outlined below: 

 The Kingston CAS is currently being undertaken by Wavelength, which will guide future 
coastal adaptation planning over the coming century at Wyomi Beach.  Therefore, immediate 
adaptation options that are flexible and reduce risks over the greatest length of shoreline 
should be favored over expensive and inflexible options that may not align with potential 
findings of the long term CAS. 

 Existing assets behind unprotected sections of shoreline (in the north and south 
compartments) were assessed as having lower risk of coastal erosion than assets behind some 
sections of protected shoreline in the southern compartment.  This is due to potential failure 
of the southern GSC seawalls from erosion and/or overtopping in the design (20 to 50 year 
ARI) event.  As such, extension of the existing seawalls to the north and south should be 
considered a lower priority than defending existing seawall sections. 

 In the north and south compartments, Do Nothing is not a recommended adaptation option 
given the Very High and High risks of erosion and overtopping and the immediate availability 
of funding.   

 The $200,000 available funding is unlikely to protect all sections of High and Very High risk 
shoreline over the 5 year timeframe. As such, it’s recommended that immediate term 
adaptation options focus on managing Very High risk areas in the southern compartment first, 
with any remaining funds or future funding focused on reducing risks in the northern 
compartment.   

 Nourishment is the recommended option to manage risks in the two compartments, as it is the 
most flexible option, providing protection to the longest portion of shoreline whilst the longer 
term CAS and it’s adaptation pathways are finalised.  That is, nourishment is the most flexible 
solution should in the future a different adaptation option be identified (other than a seawall) 
in the CAS.   

 In the southern compartment, placement of approximately 7,200m3 (in situ volume) sand at an 
estimated cost of $120,000 would be required to protect the 90m long Very High risk 
shoreline. The recommended nourishment has a total length of 120m and includes an 
additional 30m allowance on the southern (downdrift) side of the GSC seawalls.  The 
recommended extent of nourishment is shown in Figure 13. 

 The initial 7,200m3 nourishment volume should be placed as a trial in the southern 
compartment and monitored to determine how successful it is at maintaining beach widths in 
ambient and extreme conditions.  Should it be required, future Coast Protection Funding could 
be sought to maintain the protective buffer, whilst the longer term adaptation options from 
the CAS are considered and implemented.  On-going sand nourishment costs are likely to be in 
the order of $30,000 to $60,000 per year depending on the severity of storm events 
experienced following placement. 

 The remaining $80,000 of Coast Protection funds should be spent on placing an additional 
4,500m3 of sand nourishment in the northern compartment, as shown in Figure 13. This would 
equate to an approximate 120m long nourished berm with a cross-sectional area of 
approximately 40m3 per m.  Whilst this would have a slightly reduced width compared to the 
design nourishment profile, it is expected to provide a suitable buffer to reduce erosion and 
overtopping risks in the northern compartment. 
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Figure 14: Recommended Nourishment Extent 

20m wide berm at +3mAHD 

~12m wide berm at +3mAHD 

~30m extension south 

~30m extension south 
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Appendix A Existing structures – key design drawings 
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