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Executive Summary 

Kingston District Council (KDC) has commissioned Wavelength Consulting Pty Ltd (Wavelength) to 

develop a Coastal Adaptation Strategy (CAS), which recommends specific priority adaptation pathways 

taking into account economic, environmental and community considerations. The study area extends 

from Cape Jaffa to Blackford Drain. 

The purpose of the CAS is as follows: 

• To identify assets (Council and private) and the risk posed to them by coastal hazards, 

• To develop a plan that will allow KDC to respond to identified risks through adaptation 

planning processes, 

• To recommend specific actions and future monitoring to ensure the risk management and 

adaptation plan activities are working into the future as expected and guide their 

implementation over time. 

For the purpose of the assessment, the study area was divided into six coastal sections based on natural 

and built features, as displayed in Figure 3.   

This study considers an 80-year planning timeframe (to 2100) with consideration of coastal hazards 

under current and future (2050 and 2100) sea level rise conditions. 

Recommended adaptation pathways were developed for each coastal section from Cape Jaffa to 

Blackford Drain showing the sequencing of options through time against identified planning and action 

triggers.  To implement these adaptation pathways the following short term actions are recommended, 

medium to longer term recommendations are set out in Section 8.2. 

Monitoring  

Monitoring will be paramount to the success of implementing the adaptation plan. Results from the 

monitoring recommended below should be used to update and refine the adaptation planning as 

required. As a minimum, the following is recommended: 

• Cross-shore profiles captured by DEW to be collated and reviewed annually for changes. 

• Coastal hazard maps to be updated every five years. Updated coastal hazard mapping to 

include a review of the latest sea level rise predictions relevant to the study area. 

• Condition assessment of the Cape Jaffa and Maria Creek breakwaters to be completed every 

five years. 

• Condition assessment of the Wyomi Beach protection structures to be completed annually, 

particularly to assess the progression of erosion at the ends of the structures.  

Physical works  

Condition assessment of the existing coastal structures, required repairs and associated costs are 

provided in Appendix A. The following works should be prioritised: 

• The external trunk of the eastern breakwater at Cape Jaffa requires a rework of existing amour 

and reconstruction with new core and amour layers at the landward end. 

• Two sections of the western breakwater at Cape Jaffa require a rework of existing armour and 

placement of additional armour rock in the short term (<3 years). 

• A key recommendation of the Maria Creek Project (Wavelength, 2020b) is to remove 80m of 

the seaward extent of the southern breakwater. The remainder requires replenishment of rock 

armour and remedial works to the crest access track.  
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• Sand nourishment at Wyomi to be continued (and deferral of upgrade of the ad-hoc seawall 

and GSC seawall sections) until confirmation of the preferred adaptation pathway (defend or 

retreat) for the greater Wyomi area (see below).  

• Sediment by-passing activities at Cape Jaffa marina should be maintained, at a rate of at least 

47,000m3 per year. 

Planning and review  

• Storm preparedness and community education may reduce the impacts of flooding on private 

residences at Pinks Beach and Kingston. The following is recommended to be implemented by 

KDC and the community: 

o Community information/education sessions outlining the areas at risk, and the 

conditions that may cause flooding. 

o Establishment of a local community warning system (e.g. via a social media and other 

means) to notify residents of potential events and associated flooding, allowing them 

to prepare. This system will be informed by any severe weather warning for 

abnormally high tides issued by the State Emergency Service (SES) and the Bureau of 

Meteorology (BOM). 

o Sandbagging or placement of barriers around at-risk properties by the property 

owner prior to potential flood events. 

o Encouragement and support at-risk property owners to develop flood emergency 

plans. 

o Audit of Council buildings and assets within the flood hazard areas to assess whether 

building/asset modifications to improve building resilience and accommodate 

flooding can be implemented.  

• Protection of existing vegetation through the placement of signage and, where necessary, the 

provision of established paths around the vegetation to dissuade people from entering the 

area.  Community education on the ecological and stabilisation benefits of vegetation would 

also help to reduce human impacts. 

• Early planning discussions with key stakeholders such as DPTI/Drainage board regarding 

assets at risk and proposed adaptation pathways. 

• Review the current beach access arrangements at Cape Jaffa and plan for future access 

requirements, including potential changes to access locations at Cape Jaffa jetty and One and 

All Drive. 

• Ensure that future planning decisions are made in line with the recommendations of this 

adaptation plan and that the coastal hazard maps developed are used to inform future 

development decisions. 

• Review and update Council planning policies in light of the findings of this study, including 

review of inconsistent site level and floor level requirements currently specified. This review 

should consider inclusion of flood resilient building principles within the planning scheme, 

particularly for existing properties. 

• In line with a key recommendation from the Maria Creek Project (Wavelength, 2020b) prior to 

the permanent closure of the Maria Creek boat launching facility, KDC should confirm that 

Cape Jaffa is the preferred facility to service the needs of the Kingston area for the long term.  

• Review and update of this Strategy every five years (or sooner as required). 
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• The Wyomi area requires further testing of the viability of a managed retreat pathway (against 

a staged defend approach). This should include: 

o Valuation data for private properties potentially effected to understand aspects such 

as costs associated with land buy backs. 

o Expert guidance on Council’s liability and responsibility to inform the retreat process. 

o Focussed engagement with landowners to gauge appetite for managed retreat. 

o Further refinement of the design, required staging and associated costings for the 

defend pathway, allowing a more robust comparison. 

• Although not within the scope of this study, it is recognized that there are potential impacts 

on groundwater associated with sea level rise. This can include local increases in the ground 

water table which could adversely affect for example building foundations or the performance 

of local septic tank system.  An assessment of these potential impact including the 

development of monitoring and/or planning actions is required for those areas outside of SA 

Water provision (i.e. Pinks Beach/Wyomi). 
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1 Introduction 

1.1. Background 

The Kingston District Council (KDC) area is located in the Limestone Coast Region of South Australia, 

about 300 km south-east of Adelaide, as shown in Figure 1.  The district has a population of 

approximately 2,371 and while predominantly rural has several coastal holiday and permanent 

communities including the township of Kingston and Cape Jaffa. Agriculture (including horticulture, 

viticulture and aquaculture) and tourism are important industries for the region. 

Situated on Lacepede Bay, the KDC coastline from Cape Jaffa to Blackford Drain is relatively protected, 

with large expanses of shallow water and seagrasses fronting a long expanse of sandy beaches with 

several dune ridges in places. Landward of this dune system are several low-lying saline lakes and a 

coastal lagoon system, which is usually dry.   

The shoreline from Cape Jaffa to Blackford Drain has been increasingly subjected to erosion in recent 

years, particularly east of Cape Jaffa Marina and at Wyomi Beach. This erosion has been exacerbated in 

recent years by a number of storm events. In particular, the storm events in July 2016 had severe erosion 

impacts at Wyomi Beach, prompting the construction of a rock seawall in this area. At Cape Jaffa, the 

construction of the marina has disrupted the longshore sediment transport resulting in accelerated 

erosion downdrift. 

Coastal flooding presents an increasing potential hazard for the extensive low-lying areas adjacent to 

the Butchers Creek Drain, Maria Creek and Blackford Drain. Future increases in sea level could see 

extensive coastal flooding of private and Council assets in these areas. 

The coastal assets, public land and infrastructure along the coast between Cape Jaffa and Blackford 

Drain are exposed to increasing coastal risks, and at this time, limited strategic mitigation measures have 

been put in place.   

KDC has commissioned Wavelength Consulting Pty Ltd (Wavelength) to develop a Coastal Adaptation 

Strategy (CAS), which recommends specific priority adaptation pathways taking into account economic, 

environmental and community considerations. Figure 2 shows the study area, extending from Cape Jaffa 

at the south to Blackford Drain in the north. 

 

https://en.wikipedia.org/wiki/Seagrass
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Figure 1: Kingston to Cape Jaffa locality plan 
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Figure 2: Study area  
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1.2. Approach 

The study utilises the Local Government Association Coastal Adaptation Decision Pathways Investigative 

Framework (hereafter referred to as “the Framework”) in developing the overarching approach to the 

study. A number of stages were undertaken in developing the CAS in accordance with the Framework, 

as summarised below: 

1. Data collation and review; 

2. Coastal hazard mapping; 

3. Coastal asset and infrastructure risk profiling; 

4. Community and stakeholder engagement; and   

5. Adaptation option assessment and action planning. 

The primary objective of the study is to develop a workable CAS for use by KDC and other stakeholders 

(including private landholders and the State Government) to address coastal management issues faced 

along the coastline from Cape Jaffa to Blackford Drain.  
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2 Site Setting 

2.1. Coastal Compartments 

For ease of assessment, the study area has been split into six section (as shown in Figure 2) based on 

the underlying geomorphology and specific features such as drains and marinas: 

• Section 1: Cape Jaffa to Cape Jaffa Marina 

• Section 2: Cape Jaffa Marina to Butchers Gap Drain 

• Section 3: Butchers Gap Drain to the north end of Pinks Beach 

• Section 4: Wyomi Beach south to Thredgold Ave (Kingston) 

• Section 5: Thredgold Ave (Kingston) to Maria Creek Drain (Kingston) 

• Section 6:  Maria Creek Drain (Kingston) to Blackford Drain 

These six sections will be referred to throughout this report. 

 

Figure 3 Coastal sections definition 
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2.2. Coastal processes and subsequent coastal management issues  

A review was undertaken of relevant historical reports and imagery, anecdotal evidence collated through 

community engagement (including photo records) and correspondence between KDC and the Coast 

Protection Board (CPB). In addition to this, 47 cross-shore profiles captured by the Department for 

Environment and Water (DEW) for the past 40 years were reviewed with specific analysis completed for 

18 profiles, combined with additional comparison of the coastline from historic aerial imagery spanning 

a period 41 years from 1978 to 2019.  A site visit was also undertaken on 24 December 2019 by a 

qualified coastal engineer. 

The following provides a summary of coastal features, processes and subsequent coastal management 

issues from Cape Jaffa to Blackford Drain, as also presented in Figure 4: 

• The coastal shelf is wide and shallow (the 10m depth contour is 10km offshore at Kingston in 

Lacapede Bay) and the presence of shallow nearshore reefs attenuates wave energy at the 

shoreline, with wave energy reducing from Blackford Drain to Cape Jaffa along Lacapede Bay 

(Short and Hesp, 1980). 

• Sediment transport processes are understood to move sediment parallel to the coastline, with 

a dominant northerly transport direction. Sediment is carried along the shoreline from Cape 

Jaffa towards Kingston. This general sediment transport is interrupted by the Cape Jaffa 

Marina, with evidence of sediment build up (widening of the beach) on the western side of the 

breakwater and erosion on the eastern side. A similar effect occurs at the Maria Creek 

entrance, where the southern breakwater has resulted in significant widening of the beach to 

the south.  

• In Section 2, the Cape Jaffa Marina construction in 2008 has enhanced long term erosional 

trends.  Studies undertaken as part of the marina approvals noted that sediment bypassing of 

the entrance would be required to manage erosion to the west. It is understood that 

approximately 290,000 m3 of sediment has been bypassed from the western beach and 

channel onto the eastern beach at Cape Jaffa between 2008 and the end of 2019, including 

large bypassing campaigns of more than 100,000 m3 each in 2016 and 2018/19 (Magryn, 

2020).  A recent review of sand accumulation and bypassing volumes suggests sand volumes 

in the order of 47,000 m3 per annum have accumulated on the western beach since 2008 

(Magryn, 2020). KDC are actively managing the sand accumulation at Cape Jaffa with a Damen 

CSD350 dredge. 

• At Maria Creek Drain there has been a significant sediment build up south of the breakwaters, 

while erosion to the north is limited. Breakwaters were first constructed at the Maria Creek 

outlet between 1988 and 1996 (Tonkin Consulting, 2018). The initial construction included two 

breakwater segments perpendicular to the shoreline. The southern breakwater was then 

extended between November 1999 and July 2000 by the addition of an angled section. 

• Erosion elsewhere in the study area is dominated by locally generated sea waves and storm 

surges. This is particularly apparent at Wyomi Beach (Section 4), where a series of storm events 

has resulted in significant beach and dune erosion.  Since 2018, KDC has constructed several 

structures to protect existing assets including Geotextile Sand Container (GSC) and rock 

seawalls. Council undertook beach nourishment for areas to the north and south of these 

structures to provide additional asset protection. 

• Despite some incidence of storm induced erosion, an assessment of historical shoreline 

movement through analysis of historic imagery (41-year period) and measured shore profiles 

(41-year period in some locations) has identified the shoreline has remained relatively stable 

or been accreting for much of the study area, including Sections 1, 3, 5 and 6.  
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•  Monitoring of the seagrass profile’s offshore of Butchers Gap Drain and Maria Creek  found 

that considerable loss of seagrass, according to anecdotal observations provided by survey 

team (Wear et al, 2006). This reduction in seagrass coverage has the potential to expose more 

sand in the nearshore zone to wave action and increase sand movements along the shore.  

Seagrass coverage is thought to have been affected by outflows from various drains along the 

Kingston coastline, including Maria Creek, with increased loss of coverage due to poor water 

quality from these outflows (Wear et al, 2006). 

• Build-up of sea grass wrack is an on-going issue at Cape Jaffa Marina, Maria Creek Drain and 

the beach areas immediately to the south, causing significant amenity issues. 

• Coastal flooding is also a concern for many locations across the study area. There is a large 

interconnected area of low-lying coastal lagoons located landward of the dune systems 

running parallel to the coastline in the study area. These low-lying areas are not directly 

connected to the sea via channels or other natural flow paths except for the three drains 

(Blackford Drain, Maria Creek, and Butchers Gap Drain). The extent of coastal flooding due to 

storm surge conditions will depend on the volume of water that can flows inland via these 

drainage channels and overtopping of channel or levee banks. 

• The available coastal flood mapping (Samira and Clarke, 2019) is based on a bathtub 

modelling approach, which does not consider connectivity to the ocean and therefore maps 

all low-lying areas below the given storm tide elevation as flooded whether connected to or 

disconnected from the ocean. The flood extents shown in the mapping for the 2019, 2050 and 

2100 scenarios are therefore considered conservative. However, they do highlight significant 

flood risks that existing at Pinks Beach, along Maria Creek particularly Apex Park, and low-

lying areas east of the Princes Highway such as the Airport. 

• A conditions assessment of the existing coastal structures (Cape Jaffa Marina breakwaters, 

Maria Creek breakwaters, and Wyomi Beach seawalls) was undertaken by a Senior Coastal 

Engineer on the 20th February 2020.  It indicates that most structures require considerable 

repair works to maintain their functionality.  Details of the condition assessment including 

assessment of damage and repair and associated costs are provided in Appendix A. 

The specific detailed analysis used to inform this understanding of coastal processes and hazards in the 

study area is provided in the supporting technical note “Kingston Coastal Adaptation Strategy – erosion 

and flood mapping calculations” (Wavelength, 2020a), Appendix B. 
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Figure 4: Overview of coastal processes and subsequent coastal management issues from Cape Jaffa to Blackford Drain 



 

9 

 

3 Coastal hazard mapping  

3.1. Planning horizons 

The following planning horizons have been adopted for this study: 

• 2019 – presents the current state of play and identifies immediate risks.  

• 2050 – provides a medium term (30 years) outlook of risks, providing adequate time for 

adaptations to be employed to cater for the second half of the century while allowing the time 

to monitor and verify projected erosion and coastal flooding scenarios. 

• 2100 – demonstrates potential risks to the end of the century, which can be used to inform 

short to medium term decisions. 

3.2. Sea level rise  

The state planning policy recommends an allowance of 0.3 m for sea level rise (SLR) to the year 2050, 

and 1 m by 2100, when considering coastal flooding and long-term recession effects and planning for 

coastal development. 

To summarise, the SLR scenarios adopted for this study are as follows: 

• 2019  

• 2050 – 0.3 m  

• 2100 – 1.0 m  

3.3. Coastal flood mapping  

Bathtub modelling is a simplistic approach to identify areas of risk to coastal flooding. Bathtub models 

are elevation based, applying a deterministic line across a digital elevation model (DEM), allowing the 

areas of land lower than the given flood scenario to be identified.  

There are a number of limitations to the bathtub model approach. Studies that have assessed bathtub 

models against more detailed hydrodynamic flood models have found that on an open coast, exposed 

to dynamic wind and wave processes, bathtub models could under-estimate the potential for flooding 

from extreme events (NCCARF, 2017).  However, where there are extensive low-lying areas set back from 

the coast, bathtub modelling can overestimate the inundation extents due to the lack of direct flow 

paths from the coast and the large flood volumes required to fill these areas. Further to this, the quality 

of the DEM, which is a function of the spatial resolution and the vertical accuracy of the data source, 

has a great influence on the accuracy of the flood mapping. 

For the purposes of providing a first pass of areas of risk to coastal flooding the bathtub model approach 

is considered sufficient.  

3.3.1. Coastal flood parameters 

The CPB has utilised the water level parameters presented in Table 1 for the 100yr Average Recurrence 

Interval (ARI) event for Kingston to Cape Jaffa since 1993. Table 1 presents the parameters for the 

relevant planning horizons which will be applied for the coastal flood mapping.  
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Table 1: Coastal Flood Parameters for Kingston (AHD) 

Parameter  2019 Scenario 2050 Scenario 2100 Scenario 

100yr ARI Storm water level 1.6 1.6 1.6 

Wave set up  0.3 0.3 0.3 

Wave run up  Not included Not included Not included 

Sea level rise - 0.3 1.0 

TOTAL  1.9 2.2 2.9 

 

Table 2: Coastal Flood Parameters for Cape Jaffa (AHD) 

Parameter  2019 Scenario 2050 Scenario 2100 Scenario 

100yr ARI Storm water level 1.8 1.8 1.8 

Wave set up  0.3 0.3 0.3 

Wave run up  Not included Not included Not included 

Sea level rise - 0.3 1.0 

TOTAL  2.1 2.4 3.1 

 

3.3.2. Results  

The University of Adelaide recently undertook a bathtub inundation mapping exercise for the South 

East of South Australia (Sarira and Clarke, 2019) for the three coastal flood scenarios presented in Table 

1. 

These scenarios were mapped using the airborne light detection and ranging (LiDAR) derived DEM at a 

resolution of 1m with a horizontal accuracy of ± 0.5m and a vertical accuracy of ±0.15m captured in 2018. 

The resultant flood extents for the study area are displayed in Appendix B. 

The mapped flood extents show there is a large interconnected area of low-lying coastal lagoon located 

landward of the dune systems running along the study area coastline.  These lagoon areas are not 

directly connected to the sea via channels or other natural flow paths except for the three drains 

(Blackford Drain, Maria Creek, and Butchers Gap Drain).  The extent of coastal inundation across the 

study area due to storm tide conditions will depend on the volume of water that can flows inland via 

these drainage channels and where the waters overtop the channel banks.  

The inundation extents shown in the mapping for the 2019, 2050 and 2100 scenarios are therefore 

considered conservative. 
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3.4. Erosion mapping 

3.4.1. Approach 

The CPB Policy for coastal erosion, flooding and sea level rise states that for consideration of erosion 

setbacks, estimates need to be made of the potential coastal retreat during the next 100 years. The 

policy recommends that local long-term erosion or accretion trends be considered, as well as potential 

storm erosion, and likely recession due to sea level rise (SLR) (CPB, 1992). These three factors have been 

considered in establishing the erosion mapping for the relevant planning horizons (2020, 2050 and 

2100) and are discussed in more detail below: 

• Storm erosion (S1): SBEACH (Storm-induced BEAch CHange) software was used to predict and 

analyse short–term, storm-induced erosion at the site. Model inputs including design storm 

conditions and results are presented in the supporting technical note (Appendix B). 

• Long-term erosion or accretion (S2): analysis was undertaken of 13 cross-shore profiles 

captured by DEW.  Data was available for up to 41 years for some profiles.  Additionally, 

comparison of historical aerial imagery was completed covering 41 years from 1978 to 2019.  

Analysis is presented in the supporting technical note (Appendix B). 

• Recession due to sea level rise (S3):  The most widely used method for estimates of recession 

as a result of SLR is the Bruun Rule (Bruun 1962, 1988). The Bruun Rule is considered a coarse, 

first-approximation approach, as it is a theoretical model and does not consider the effects of 

longshore transport, coastal inlets or structures, or aeolian transport (Passeri et al., 2015). 

Analysis of the beach profiles provided estimates of the active zone across the study area which 

had a slope of approximately 1V:29H to 1V:46H, resulting in a Bruun factor of 29 to 46 when 

the Bruun Rule is applied to the beach conditions.  An upper limit factor of 50 is proposed to 

account for factors not considered by the Bruun Rule, including changes in longshore transport, 

tidal currents, seagrass vegetation and wave action.  This also applies where there was no 

measured value. Further details are presented in the supporting technical note (Wavelength, 

2020a). 

Section 4 at Wyomi Beach is protected along part of its length by a series of geotextile sandbag 

containers (GSC) and rock seawalls. Assuming that this protection is maintained, the protection 

structures are likely to limit erosion in this section. Therefore, the three factors are not applied to the 

area directly shoreward of these seawalls. 

It is acknowledged that a limitation to this study is the limited availability of field data to calibrate and 

verify the calculations set out in the technical note (Appendix B) and used in this study. Therefore, the 

calculated setback distances provide a first pass assessment of the areas at risk to inform the adaptation 

strategy and are to be used as approximations only. Recognising these limitations, a conservative 

approach has generally been adopted throughout the calculations. 

Maps of coastal hazard lines were produced to provide general guidance for the adaptation plan and 

to identify areas prone to coastal hazards. It is acknowledged that best practices in coastal management 

industry are moving away from the use of coastal hazard lines, towards risk-based approaches. However, 

the conservative approach of mapping coastal hazard lines is considered sufficient for this study to 

provide a first pass assessment of areas at risk to coastal recession and erosion (Gordon, 2015). 

3.4.2. Results 

A summary of setback allowances from the preceding information is presented in Table 3. The following 

coastal hazard lines were mapped for 2019, 2050 and 2100 as shown in Appendix B: 
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• Immediate zone of wave impact (ZWI) (S1); 

• Almost certain zone of recession (ZR) (S1+ S2); 

• Possible ZR (S1+S2+S3 (BR50)); 

The coastal hazard line descriptors “Almost certain”, and “Possible” are outlined in further detail in 

Section 5. 

The immediate ZWI hazard line was positioned based on the potential storm erosion (S1), relative to 

the Horizontal Setback Datum (HSD). The future hazard lines for the 2050 and 2100 scenarios were 

estimated by taking the immediate ZWI hazard line (S1 component) and adding the long-term shoreline 

movement (S2) and recession due to sea level rise (S3). 

Table 3: Summary of setback allowances for present day, 2050 and 2100   

Location 

Present 

Erosion 

setback 

(m) 

S1 

Future erosion setback (m) 

2050 Scenario 2100 Scenario 

S1 +S2 

S1 +S2+ 

S3(BR50) S1 +S2 

S1 +S2+ 

S3(BR50) 

Section 1 6 6 21 6 56 

Section 2 6 88 103 224 274 

Section 3 15 15 30 15 65 

Section 4 16 46 61 96 146 

Section 5 27 27 42 27 77 

Section 6 8 8 23 8 58 
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4 Asset and infrastructure risk profiling  

Analysis has been carried out to identify all the assets that may be at risk from coastal flooding or 

erosion (whether in public or private ownership). The developed risk profiles have subsequently been 

used to identify priority areas to inform the CAS.   

4.1. Approach 

A qualitative approach was developed to assess the magnitude of the risks associated with both erosion 

and flooding. The developed risk profiles are used to identify priority areas to inform the CAS. Assets 

and infrastructure at risk to either coastal erosion or flooding for the given planning scenarios were 

identified using the hazard maps established in Section 3.   

An asset and infrastructure database was developed for the study area from Cape Jaffa to Blackford 

Drain using a cadastre map and information provided by KDC. The asset and infrastructure database is 

presented in Appendix C, including asset descriptions in terms of ownership information and asset 

values provided by the KDC.  These have been separated into coastal compartments for ease of display. 

For developing flood risk profiles for each of the planning scenarios, the Framework recommends that 

flood maps (as presented in Appendix C) are used to identify the greatest depth of flood for each of the 

assets at risk. It was assumed that buildings were constructed on a 0.25 m high foundation, based on 

the recommendations in the CPB policy (1992). For buildings, the damage curve contained in the 

Framework and presented in Figure 5 was used to determine the extent (%) of damage, which was then 

compared to the consequence descriptor in Table 5 to determine the risk.   

 

Figure 5: Flood Damage Curve (Balston et al, 2012) 

For flooding of roads, a minor consequence was applied if the flood depth was greater than 0.4 m due 

to the short-term service disruption to the road. Flood consequences for other assets such as BBQs, 

toilets and shelters were determined on a case by case basis. 

The Framework does not prescribe a method for evaluating the level of risk with regard to erosion, 

where loss of land may occur separately from loss of buildings, with varying financial implications. 

However, in most erosion cases total loss of land and assets will be the eventual outcome. The approach 
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adopted was to use the extent (%) of damage prescribed in Table 5 from the consequence descriptor 

to determine the risk.  

In determining the risk profiles, the likelihood descriptors assigned for coastal flooding and erosion 

were slightly different and are discussed further below: 

• In determining the likelihood descriptors assigned for the flood risk profiles, they were 

determined based on the probability of the 100yr ARI event occurring for the relevant planning 

horizon, and assigning the relevant descriptor outlined in Table 4, for the three planning 

horizons: 

o Present day scenario: there is a 1% probability of 100yr ARI event occurring within the 

year therefore an Unlikely likelihood descriptor was assigned; 

o 2050 scenario: there is a 28% probability of a 100yr ARI event occurring in the next 32 

years, therefore a Likely likelihood descriptor was assigned; 

o 2100 scenario: there is an 56% probability of a 100yr ARI event occurring in the next 

82 years, therefore an Almost Certain likelihood descriptor was assigned 

• In determining the likelihood descriptors assigned for the erosion risk profiles, for the Zone of 

Wave Impact under the present-day scenario there is a 1% probability of the 100yr ARI event 

occurring within the year, therefore an Unlikely likelihood descriptor was assigned.  For 

assessing coastal erosion to 2050 and 2100, the coastal hazard line descriptors Almost Certain, 

Likely and Possible were adopted from the likelihood descriptors and the cumulative 

probability of event occurring over a 60 year lifetime as presented in Table 4.   

The assessment of consequences for both erosion and flooding 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 (Wainwright, D. et.al, 2016), presented in 

Table 5.  The subsequent likelihood versus consequence risk matrix is presented in Table 6 below.  

Table 4: Likelihood descriptors (AGS, 2007) 

Descriptor  

Designated Annual  

Exceedance Probability 

Designated cumulative 

probability of event 

occurring over design life of 

60 years  

Almost Certain   5% 95.4% 

Likely  0.5% 26% 

Possible 0.05% 3% 

Unlikely  0.005% 0.3% 

Rare 0.0005% 0.03% 

Barely Credible <0.0005% <0.03% 
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Table 5: Consequence descriptors (Wainwright, D. et.al, 2016)  

Descriptor  

Approximate 

quantum of 

damage (cost)  

Asset and Infrastructure - 

Description  

Environment - Description 

Catastrophic 

>100% 

Significant permanent 

damage and/or complete loss 

of the infrastructure and the 

infrastructure service 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 

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    

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 No 

permanent damage Some 

minor restoration work 

required 

Minimal effects on the natural 

environment 

Insignificant 
<1% 

No infrastructure damage, 

little change to service 

No adverse effects on natural 

environment 

 

Table 6: Likelihood/Consequence Matrix  

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 

 

The likelihood and consequence descriptors assigned for each asset and planning scenario are 

presented in Appendix C.   
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4.2. Asset risk profiling results 

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

prior to this risk level occurring. Given the large number of assets at risk from coastal hazards, summary 

risk tables have been prepared for assets with a High or Very High risk to 2100, as presented in Appendix 

C. This gives an indication of the assets requiring adaptation responses.  

The erosion risks presented in the tables in Appendix C are based on the higher of the two SLR erosion 

scenarios (Almost Certain and Possible), which is a conservative approach. State owned assets such as 

telecommunication and power lines are not included in the assessment.  

4.2.1. Short term scenario 

The following assets are currently at risk of erosion and/or flooding and require adaptation options to 

be implemented in the short term (2 to 10 years) to prevent the risk becoming unacceptable (High to 

Very High). The location of the assets at risk is shown in Figure 6 and Figure 7. 

• In Section 2, Crown Land on the foreshore, Lot 2003 Cape Jaffa Anchorage is at risk of erosion, 

and the unsealed beach access which is part of All in One Drive are at risk of erosion. 

• In Section 4 the Wyomi Beach geotextile sandbag container wall is at risk from erosion and 

overtopping and sections of the shared path north of the existing rock protection structures are 

at risk of erosion. 

• Existing natural vegetation in Sections 2 and 4 are at risk of erosion. 
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Figure 6: Assets at risk to coastal erosion or flooding (Short Term Scenario) – Section 2 
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Figure 7: Assets at risk to coastal erosion or flooding (Short Term Scenario) – Section 4
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4.2.2. Medium term scenario  

The following assets would be at High to Very High risk for the medium term (2050) scenario, if a “Do 

Nothing” approach was taken. The location of assets at risk as shown in Figure 8, Figure 9, and Figure 

10. 

Section 2 

• Increasing areas of foreshore Crown Land north to the marina is at risk of erosion. 

• Lot 608 and 2003 within Cape Jaffa Anchorage are at high risk of erosion, with loss of foreshore 

vegetation on Lot 2003. 

• 8 properties on One and All Drive are at risk of erosion. 

• The unsealed eastern end of One and All Drive which provides beach access is at risk of erosion. 

Section 4 

• All the Wyomi Beach protection structures are at risk from erosion at the toe and overtopping. 

• Sections of the shared path north of the protection structures are at risk of erosion. 

• Erosion may impact Marine Parade in the area near the end of the existing protection structures. 

Section 5 

• The toilet block in Apex Park is at risk of flooding. 

• A section of the sealed path at Kingston Jetty is at risk from erosion. 

Sections 2 & 4 

• Existing areas of natural vegetation in Sections 2 and 4 are at risk of erosion 
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Figure 8: Assets at risk from coastal erosion or flooding (Medium Term Scenario) – Section 2 
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Figure 9: Assets at risk from coastal erosion or flooding (Medium Term Scenario) – Section 4
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Figure 10: Assets at risk from coastal erosion or flooding (Medium Term Scenario) – Section 5 
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4.2.3. Long term scenario  

The following assets would be at High to Very High risk for the long term (2100) scenario, if a “Do 

Nothing” approach was taken. The location of assets at risk as shown in Figure 11 to Figure 16. 

Section 1 

• 4 properties along King Drive are at risk of erosion. 

• Reserve Land (Sec 306 Cape Jaffa Rd, Lot 30 King Drive) and refuse collection point at 43 King 

Drive are at risk of erosion 

• The Cape Jaffa Jetty carpark 

Section 2 

• Five houses and property along Cape Jaffa Road are at risk of erosion, and four of these are 

also at risk of flooding. 

• 8 properties on One and All Drive are at risk of erosion. 

• 4 properties on Brock Point are at risk of erosion. 

•  6 properties on Boatview Drive are at risk of erosion. 

• Seafarer Parade, One and All Drive, Brock Point and Boatview Drive roadways are at risk of 

erosion. 

Section 3 

• Several roadways in and around Pinks Beach are at risk of flooding. 

• The unsealed section of Marine Parade which provides access to Butchers Gap drain and the 

beach is at risk of erosion and flooding. 

• 38 houses and properties along Marine Parade are at risk of flooding 

• 34 houses and properties along Seaview Drive are at risk of flooding 

• 13 houses and properties along Banister Drive are at risk of flooding 

• 7 houses and properties along Fifteenth Street are at risk of flooding 

• 13 houses and properties along Sixteenth Street are at risk of flooding 

• 17 houses and properties along Pinks Beach Road are at risk of flooding 

• 27 houses and properties along Nash Ave are at risk of flooding 

• 3 houses and properties along Prosser Court are at risk of flooding 

• 3 houses and properties along Wrights Road are at risk of flooding 
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Section 4 

• All protection structures are at risk from erosion of the toe along with overtopping damage to 

the crest and adjacent land due to wave overtopping. This could lead to failure of the structures. 

• Further sections of the shared path are at risk of erosion. 

• Marine Parade, Huntingdale Ave, David Ave, Johnstone Ave, Goode Ave, Scown Ave, and Stanley 

Street are at risk from erosion. 

• The Thredgold Ave playground/recreation area is at risk of erosion. 

• The CWMS pump station opposite 68 Marine Parade and 412 m long section of CWMS line 

along Marine Parade starting at 68 Marine Parade are at risk of exposure due to erosion. 

• The Sailing Club is at risk of erosion. 

• 31 houses and properties along Marine Parade are at risk of erosion. 

• 7 houses are at risk of erosion on Bellvue Drive and a further 7 are at risk of flooding. 

• Flooding risk to Cooke St (unsealed section)  

Section 5 

• The Waste Water Treatment Plant (WWTP) site is at risk of flooding. 

• The Refuse Station on Adams Rd is at risk of flooding. 

• The toilet block and recreation facilities in Apex Park are at increasing risk of flooding. There is 

also a flood risk for the pathways, pedestrian bridges and lighting throughout the park. 

• The sealed path at Kingston Jetty is at risk from erosion. 

• The Princes Highway is at risk of flooding. 

• Doyle Road, East Terrace, James St, Agnes St, Cooke St, Marine Parade, Randall Lane, Smiths 

Lane, Macfarlane St, Ferguson St, Cameron St, Paterson Lane, Charles St, Gough St, Young St, 

Strickland St, Jarman Terrace, and Railway Terrace are all at risk of flooding. 

• The Private Club and Reserve on Agnes St are at risk of flooding. 

• There are over 274 houses and commercial/industrial properties at risk of flooding throughout 

Kingston. This included properties along each of the streets mentioned above. 

• East Terrace CWMS Pump Station at risk of flooding. 

Section 6 

• Airport buildings, runway and access roads and other infrastructure associated with the airport 

are increased risk of flooding. 

• A CWMS pumping station is at risk of flooding. 



 

25 

 

• Williams Road, Toop and Toop North Road, Decaux Lane, Main Street, Fourth St, Third St, Clarke 

St, Bullocky Town Rd, Eleventh St, First St, Bonney Terrace are at risk of flooding. 

• Approximately 209 houses and properties are at risk of flooding although not all are HIGH risk. 

Many of these properties are currently bare land and therefore the flood risk would increase 

once a house is constructed. 

• Approximately 13 commercial properties are at risk of flooding, including 2 petrol stations and 

a supermarket. 

 

All 

• Coastal Crown Land and foreshore vegetation communities are at risk from erosion across all 

sections. 
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Figure 11: Assets at risk from coastal erosion or flooding (Long Term Scenario) – Section 1 

Erosion of reserve  

and Waste Oil Station 
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Figure 12: Assets at risk from coastal erosion or flooding (Long Term Scenario) – Section 2 
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Figure 13: Assets at risk from coastal erosion or flooding (Long Term Scenario) – Section 3 
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Figure 14: Assets at risk from coastal erosion or flooding (Long Term Scenario) – Section 4 
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Figure 15: Assets at risk from coastal erosion or flooding (Long Term Scenario) – Section 5 
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Figure 16: Assets at risk from coastal erosion or flooding (Long Term Scenario) – Section 6 
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5 Community engagement  

To inform the consideration of adaptation options for the study area from Cape Jaffa to Blackford Drain, 

consultation with various stakeholders will be undertaken as part of this project. The objectives of the 

community engagement are to: 

1. Gather anecdotal evidence to provide further confidence in the coastal process assessment, and 

subsequent coastal erosion and flood mapping; 

2. Identify and record the immediate concerns and priorities as perceived by various stakeholders; 

and 

3. To gauge the community appetite and social acceptance of various adaptation options. 

To inform the adaptation options assessment (item #3) prior to the community engagement the 

following guidelines for Community Acceptability of adaptation options are proposed: 

• Retreat of private property not deemed acceptable; 

• Retreat of most Council assets deemed acceptable with the exception of Marine Parade; 

• Seawalls deemed acceptable to protect private property, neutral ‘0’ for all other assets; 

• There is little community appetite for nourishment as a medium to long term strategy; 

• A Do-Nothing approach is not deemed acceptable for private property; 

• Community acceptance for accommodation strategies in reference to mitigation of flood risks  

These guidelines have been developed based on the project team’s experience with the community to 

date (via the Maria Creek Sustainable Infrastructure Project) (Wavelength, 2020b) and general 

experience with regional coastal communities from previous CAS projects with regional coastal 

communities.  These guidelines will be confirmed through future engagement activities as directed by 

Council. Further engagement will be required, with a greater focus on the identified areas of concerns 

and proposed pathways forward as set out in this Adaptation Strategy. 

 

 



 

33 

 

6 Coastal management best practice  

There are a number of actions that represent good coastal management practice, which can be pursued 

by KDC without the need for compromise or significant capital-raising. Such actions can improve 

resilience and preparedness for coastal risks without limiting the ability to change a management 

approach and without negative long-term impact should risks change in the future. These actions are 

discussed in more detail below and summarised as recommendations in Section 8. 

6.1. Monitoring 

The general approach to management of risks to existing assets and infrastructure is to wait until the 

risks have materialised to a level that is no longer considered tolerable (i.e. risk reaches a trigger level) 

before acting. Monitoring of key indicators is necessary to determine when this trigger has been 

reached. It is important that this trigger is established at a point before actual impacts to assets and 

infrastructure occur to enable sufficient prior-planning and the implementation of alternatives, 

especially in terms of community-dependent infrastructure. Monitoring of triggers at specific critical 

assets should be reviewed regularly to determine when a trigger is reached. Further details on the 

recommended erosion and inundation triggers at Cape Jaffa to Blackford Drain are contained in Section 

7.7. 

The results of monitoring should also be analysed, published and incorporated into reviews of coastal 

management plans (e.g. every 5-10 years).  Monitoring should cover:  

• Frequency and depths/extents of coastal flooding and erosion and recession of beach profiles 

(subsequently revision of coastal hazard maps) at least every 5 years; and 

• Condition of the existing coastal structures, such as the Wyomi Beach seawalls in Section 4 at 

least every 5 years. 

Assessment of monitoring results should involve trend analysis and proximity to pre-defined triggers. 

Monitoring results should also inform future re-analysis of hazards and risks as part of on-going risk 

management programs. 

Erosion markers, with graduated markings, could be installed at key locations to identify when pre-

defined triggers have been exceeded.  These markers could be monitored on a regular basis by Council 

officers. 

6.2. Protection of existing vegetation communities 

Dune vegetation acts to stabilise the dune system at the rear of the beach and reduce wind-blown sand 

movement.  The existing vegetation should be protected through the placement of signage and, where 

necessary, the provision of established paths around the vegetation to dissuade people from entering 

the area.  Community education on the ecological and stabilisation benefits of vegetation could also 

help to reduce human impacts.  

6.3. Planning controls 

Development controls simply apply controls as appropriate to the type of development and likely hazard 

over the expected life of the development. PDI Act and Planning and Design Code now supersedes the 

KDC Development Plans, the Design Code outlines a number of ‘Performance Outcomes’ and 

‘Designated Performance Features’ for Coastal Areas’ in line with the requirements of the CPB policy, 

which should restrict development from at-risk areas.  
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Whilst it is understood that the introduction of the new Code has also meant a shift to a regional 

assessment panel and the introduction of a Regional Planning Board which was yet to be established at 

the  time of preparing this report. 

Whilst the implementation phase of the new planning Code and assessment approach are developing, 

the flood and erosion maps developed as part of this study should be used to inform future decisions 

regarding development along the study area from Cape Jaffa to Blackford Drain. 

6.4. Storm preparedness and community education 

Storm preparedness and community education could help to reduce the impacts of flooding on private 

residences in the short term across the coastline.  The following could be implemented by KDC or the 

community: 

• Community information sessions outlining what conditions create storm surges and which 

areas are at risk of flooding. 

• Establishment of a local community warning system (e.g. via a social media group) flagging 

storm events with potential to cause flooding, allowing residents to prepare for storms and 

flooding. This system will be informed by any severe weather warning for abnormally high 

tides issued by the State Emergency Service (SES) and the Bureau of Meteorology (BOM). 

• Sandbagging or placement of barriers around at-risk properties by the property owners prior 

to potential flood events. 

• Property owners should be encouraged to develop a flood emergency plan 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-

emergency/emergency-plan.  

 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan
https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan


 

35 

 

7 Adaptation options assessment 

7.1. Options overview  

The Framework sets out five parallel pathways or ‘swimlanes’ that may be taken to respond to the rising 

threat to existing coastal assets as summarised below: 

• Retreat – a planned and managed retreat involves the abandonment or relocation of assets, 

moving development inland in the face of sea level rise and coastal recession. The Framework 

includes the buyout of properties at risk as a key part of the Retreat pathway. Future 

development is prohibited in at risk areas. 

• Accommodate – maintain the current level of use within coastal hazard areas and raise the 

tolerance to periodic flooding or erosion events by means of innovative designs for buildings 

and infrastructure, and remedial works (sand renourishment, revegetation) after storm events, 

and emergency plans (procedures in place before, during and after events for safety). 

• Defend – the use of either (or both) soft and hard protection options to defend existing 

development. Protection measures such as seawalls, groynes, offshore breakwaters, levees, 

flood barriers, regular beach and dune nourishment, and revegetation will be considered.  

• Defer – coastal risks and adaptation options assessed and acknowledged, however action 

deferred to a later date based on identified triggers for the required actions. 

• Do Nothing – Accept the identified risks and no action taken.  Assets are left unprotected and 

loss is accepted. No limits on future development. 

Table 7 provides further details on these options and their potential application to the study area. 

Table 7 Adaptation Options Descriptions 

Pathway Description 

Retreat The retreat pathway aims to allow natural coastal processes to unfold as much as 

possible and with as little inhibition from development as possible in the future. New 

development within the coastal zone would be prohibited within high risk areas. 

Where possible, dunes would be restored or enhanced to maintain or create a buffer 

against storm erosion.  This pathway will result in the loss of public and private land 

as beach environments migrate landward. Beach amenity and environmental values 

of coastal habitats would be largely retained or enhanced. 

A retreat approach would entail the relocation of Council assets identified at risk. 

Consideration may be given to the appropriate long-term management of these 

assets given the remaining life of the assets may be approximately equivalent to the 

time when emerging hazards will affect the essential function of the asset. An audit 

of Council assets should be undertaken in terms of the remaining functional life in 

relation to the timeframe of the impending coastal hazard to inform if the asset 

should be ‘managed to fail’ or replaced and relocated inland. 

The Framework includes the buyout of properties at risk to avoid any future damage 

as a key part of the Retreat pathway, therefore an assessment of liability and 

responsibility would be required to inform the retreat process for the private 

property identified in the area at risk. 
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Pathway Description 

Accommodate The accommodate adaptation option covers a wide range of measures.  For the 

purposes of this study, short term accommodation measures involve modifying or 

designing assets in a way that minimises the consequences of erosion and/or 

flooding.  The cost and complexity of implementing these measures can be wide 

ranging.  Some of the accommodate strategies that could be implemented in the 

short to medium term are outlined below. 

• Apply appropriate minimum site and floor levels and erosion setbacks in 

new developments. 

• Raising lot and road levels above the 100-year ARI flood levels (2.9m AHD) 

to minimise flood risks. 

• Storm preparedness and emergency plans, including physical actions such 

as sandbagging or flood barriers to prevent low levels of flooding, along 

with community awareness programs and evacuation planning. 

• Retrofitting or redesign of assets such as public toilets to minimise flood 

impacts and improve resilience. 

These measures could also be implemented in conjunction with the long-term 

options improve the overall resilience of assets to coastal hazards. 

Defend This option would require the construction and ongoing maintenance of a number 

of soft and hard protection strategies.  Potential measures include seawalls, groynes, 

offshore breakwaters, levees, flood barriers, regular beach and dune nourishment, 

and revegetation will be considered. 

Hard protection options provide the greatest certainty for protecting all assets for 

the long term, however there are significant capital and ongoing maintenance costs. 

Further to this, protection structures for coastal erosion often create other coastal 

management issues, potentially shifting and exacerbating erosion issues downdrift 

and reducing beach amenity.  In this regard, significant consideration would need 

to be given to the detailed design requirements for such structures.  

Soft protection measures include regular beach and dune nourishment, and 

revegetation. The advantages of these options as an erosion management strategy 

are that they have virtually no adverse impacts on adjacent foreshores, and 

maintains (or may even enhance) beach amenity. Over the longer-term soft 

protection measures can be difficult to maintain due to uncertainty and variability in 

longshore sand movements, sand availability for nourishment, and the volumes and 

frequency of works required. 

Levees for coastal flood protection are designed with a freeboard above the required 

flood level.  The maximum water level at 2100 is 2.9m AHD.  Assuming a freeboard 

of 300mm, the levee crests must be set at 3.2m AHD. Lower or higher levels of 

protection could be accepted depending on the assets at risk. 

Defer This option implies that nothing would be done unless repair works are needed and 

only adopting the option of accommodate, retreat or defend to be implemented at 

a point in time when an identified trigger level for actioning these.  

The rate of coastal erosion and flooding would continue to be monitored to 

reconfirm the projected risk. At a point in time which it is no longer feasible to defer 

action and a physical trigger is reached, the suggested pathways for accommodate, 

retreat and defend options outline above would be adopted. The need for 
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Pathway Description 

monitoring to be adopted as part of good coastal management practice is 

recommend irrespective of the Defer pathway being adopted. 

Do Nothing Similar to retreat however this option implies no changes are implemented between 

now and 2100 and there is an acceptance of the loss of all assets. Under this scenario 

Council would continue to repair and maintain only the infrastructure that they are 

responsible for, such as roads, lighting and stormwater. 

 

7.2. Approach  

The approach adopted for the options assessment was a two-staged approach. A first pass assessment 

was undertaken of all possible options to provide an initial screening and removal of unfeasible options 

to be disregarded for further assessment. Some options may be feasible in some sections but not in 

others.  Some adaptation options are considered feasible in the short term but would need to be 

replaced with medium to longer term strategies.  

A Multi Criteria Assessment (MCA) was then completed on the feasible options, which considered the 

adaptation costs in conjunction with the social and environmental aspects of each viable option to 

inform the adaptation pathway. 

For each section recommended adaptation pathways are presented. 

7.3. First pass assessment  

Not all options need to be assessed through a comprehensive evaluation. Certain options may be 

rejected through an initial screening approach because they contravene certain requirements. This 

approach is taken to focus the more detailed assessment on realistic actionable adaptation strategies. 

Only options relevant to a particular hazard(s) impacting assets in a given section were considered. 

The first pass assessment has screened the following adaptation options from further assessment within 

each Section, with justifications provided in Appendix D.  

• Defend options such as offshore breakwaters, artificial reefs and groynes have not been 

specifically assessed as viable long-term options, rationale for this set out in Appendix D. 

Seawalls have been considered as the only viable structure for all long term defend options.   

• The Do-Nothing option is not considered a viable option in relation to existing coastal 

structures at Wyomi Beach from KDC or the community’s perspective. 

• As a long-term option, sand nourishment has been precluded as a standalone option due 

to the uncertainty and variability of long-term sand movements, the potential lack of 

available sand for nourishment, and the volume and frequency of works required when sea 

levels are predicted to rise in the latter part of the century and the community’s perspective. 

It is included within the MCA analysis where a hard Defend option such as a seawall is 

included as nourishment is recommended in conjunction with this pathway. 

In addition, defer has not be assessed as a comparative pathway option. Instead, defer will be adopted 

in the instances where an accommodate, retreat or defend strategy has been identified, but the trigger 

for actioning these options lies in the future. 
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It is also assumed that monitoring is a requirement of any adaptation strategy and has there not been 

assessed as standalone option but is included in the strategies for all sections. 

7.4. Feasible short-term options 

A number of adaptation options were considered feasible in the short term to reduce the risks of erosion.  

Short-term options are only considered necessary for Sections 2 and 4. 

• Defend (nourishment and dune re-establishment/re-vegetation) – Section 2 

• Defend (new seawalls & nourishment) – Section 4 

• Accommodate (seawall upgrades) – Section 4 

The following sections provide an overview of how each adaptation option could be used in the short 

term.  In the longer term, increasing sea levels and associated erosion would require additional 

adaptation measures to be implemented, as presented in Section 7.5. 

The selection of the short-term adaptation option for each section should take into consideration the 

recommended long-term strategy. 

7.4.1. Defend (nourishment and dune revegetation solutions) – Section 2 

Sand supply to Section 2 is dependent on the on-going sand bypassing of the Cape Jaffa Marina 

entrance.  A reduction in the natural longshore sand transport has contributed to the erosion in Section 

2, particularly the areas closest to the marina breakwater. Magryn (2020) estimates that around 

561,421m3 of sand has accumulated in Section 1 (west of the breakwaters) and only 292,000m3 has been 

removed, and placed east of the east breakwater. 

In this Section, the sand for nourishment is provided by the material dredged or carted from Section 1 

and dredged from the marina entrance. It should be placed on the shoreline immediately adjacent to 

the west marina breakwater to re-establish the beach and dune system. Revegetation of the buffer is 

recommended to limit windblown sand and stabilise the newly placed material.  

The sand bypassing and nourishment of Section 2 should be maintained for as long as the Cape Jaffa 

Marina is operational and the breakwaters remain in place.  It is estimated (Magryn, 2020) that the 

annual transport rate is around 47,000m3/year, meaning this is the nourishment volume required.  This 

required nourishment volume may increase with on-going increase in sea level rise, and long term a 

supplementary source of sand may be required to provide the additional nourishment volumes. 

7.4.2. Defend or Accommodate (seawall upgrades, new seawalls and 

nourishment) – Section 4 

The Wavelength (2020c) technical note provided a detailed assessment of the short options available to 

address erosion at the Wyomi Beach seawalls. This included options for upgrading of existing walls, 

rebuilding of the existing GSC seawalls with rock, and selective beach nourishment. Selective beach 

nourishment was recommended as the most flexible option to implement while this study considered 

the long-term erosion management pathway. 

The selection of any ‘defend’ short term options is dependent on the long-term pathway selected by 

KDC for this section of shoreline. 

7.5. Feasible long-term options 

Over the longer term, the following adaptation options were considered feasible to prevent the 

combined effects of erosion and flooding along the shoreline from Cape Jaffa to Blackford Drain: 
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• Defend – in relation to coastal erosion this includes “soft” options like nourishment and “hard” 

options such as seawalls, groynes etc.  For coastal flooding seawalls can be used for those 

areas affected by direct wave action or levees where flooding occurs along waterways.  

Seawalls have been used as surrogate for all potential hard protection options for this 

assessment. 

• Accommodate – includes building/asset retrofitting and design, land filling/appropriate floor 

levels, and emergency plans. 

• Retreat – removal or relocation of assets, land swaps or land buy-backs, prevention of further 

development (e.g. land use planning controls) 

Below provides an overview of how each of the adaptation options could play out for the study area.  

Given that the timing and extent for the adaptation options vary for each section of the coast, a more 

detailed assessment of each option in terms of economic, social and environmental benefits and 

constraints (i.e. the MCA) is presented in Section 7.8 to 7.13. 

7.5.1. Defend 

In areas of the coastline where the erosion and flood hazards are unacceptably high and assets cannot 

be relocated easily, a seawall can be built to protect these assets.  Whilst seawalls provide a high level 

of certainty in terms of protection of assets, they can cause loss of public access, reduced beach amenity 

and environmental impact and can also shift and exacerbate coastal management issues (erosion) 

downdrift, creating a terminal scour or erosion hotspot at the end or gap in the wall. 

Where assets are at high risk from flooding, the seawall would need to be constructed above the 100yr 

ARI flood level.  Similarly, if assets are at high risk from erosion, the seawall must be armoured on the 

seaward side and crest to prevent erosion and wave overtopping.   

Where flood hazards are more indirect such as in this study area, a vegetated levee or raising the crest 

level of a roadway may suffice to prevent flooding as erosion risks are low. 

Seawalls 

For this study, concepts and costings have been developed for rock armoured seawalls given the 

availability of local rock, cost effectiveness and community preference.  Other armouring options include 

geotextile sand containers, which are typically more expensive but are easier to walk on, providing better 

public access. 

Conceptual seawall cross-sections have been developed for the Wyomi Beach seawall to the year 2050 

(Wavelength, 2020c).  This allows the shoreline response and SLR to be monitored over an approximate 

30-year period.  At 2050, the seawall could be upgraded as required to provide protection to 2100.  The 

level of upgrades will depend on the extent of erosion and SLR recorded over the preceding 30 years.  

At the lower end, the upgrades may be limited to the construction of a vertical crown wall or wave 

deflector on the seawall crest.  At the upper end, an additional layer of armour rocks may be required 

on the seaward face and crest of the seawall. This conceptual design is considered applicable to other 

locations along this coastline where seawalls are an option (e.g. Section 2).   

As noted previously, seawalls can increase the rate of beach erosion in front of and downdrift from the 

seawall.  Over time, this results in loss of the beach width and hence beach amenity.  Beach nourishment 

would be required to maintain a beach in front of the seawall.  Therefore, the benefits and costs for 

beach nourishment have been considered when assessing the seawall adaption option.  While not 

essential, beach nourishment is recommended as part of a long-term defend pathway. 
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It is important to note that a significant number of truck movements would be required to access the 

beach during the nourishment campaigns, which would have a short-term impact on the community 

and environment, and must be done in a way that does not negatively impact on the existing dune 

vegetation. 

The seawall and nourishment concepts presented in this report are conceptual only and are not for 

construction.  Detailed design of the defend adaptation option is required prior to implementation. 

 
Figure 17 Components of typical rock armour seawall (The Rock Manual, 2007) 

Levees / Road Raising 

For this study, concepts and costings have been developed for vegetated earthen levees as a flood 

protection measure.  These structures are the same as those used for riverine flood protection as the 

risk from wave induced erosion is low for all locations at risk of flooding. 

Earthen levees, if properly constructed and maintained, effectively have an indefinite life span.  A typical 

design cross-section for an earthen levee is shown below.  The crest elevation for the levee is based on 

the design flood level, which has been assumed to be 2100 storm tide elevation.  This has been adopted 

as the costs of upgrading the structures over time likely to be significant compared to the initial 

construction.  

 

Figure 18 Components of a typical earthen levee (Levee Management Guidelines, 2015) 

An alternative to an earthen levee is to consider raising of an existing roadway.  This provides a levee 

with no access problems for maintenance and the ‘crest’ is maintained as part of normal road 

maintenance arrangements. If the roadway is, or can be, sealed, this is an advantage because the levee 

/ road moisture level is then maintained. Access during times of flood events is not an issue in either. 



 

41 

 

Road raising can be done incrementally over time as SLR increases are realised and therefore is more 

adaptable than construction of an earthen levee. 

The levee and road raising concepts presented in this report are conceptual only and are not for 

construction.  Detailed design of the defend adaptation option is required prior to implementation. 

7.5.2. Accommodate 

The accommodate pathway includes building/asset retrofitting and design, land filling/appropriate floor 

levels, and emergency plans.  The Accommodate strategy can be low cost and often comes out as the 

best strategy for flood risk management, however its effectiveness may not be sufficient to preclude the 

requirement for levees.   

Given the flood risks for the study area are not likely to become significant until 2050 and beyond, the 

accommodate strategy can be implemented initially to reduce the future risk to people and property 

and therefore the need for future Defend protection options. However, should future SLR be realised it 

is likely that some form of defend option will be required along with the Accommodate strategy. 

7.5.3. Retreat 

The retreat pathway aims to allow natural coastal processes to unfold as much as possible and with as 

little inhibition from development as possible in the future. New development within the coastal zone 

would be prohibited within high risk areas. This pathway will result in the loss of public and private land 

as beach environments migrate landward. Beach amenity and environmental values of coastal habitats 

would be largely retained or enhanced. 

An advantage of the retreat option is that a beach would be maintained, with the potential for dune re-

establishment to occur naturally with intervention.  

A retreat approach would entail the relocation of Council and private assets identified at risk. 

Consideration may be given to the appropriate long-term management of these assets given the 

remaining life of the assets may be approximately equivalent to the time when emerging hazards will 

affect the essential function of the asset. If this was the preferred option, an audit of Council assets 

would need to be undertaken in terms of the remaining functional life in relation to the timeframe of 

the impending coastal hazard to inform if the asset should be removed, ‘managed to fail’ or replaced 

and relocated inland.  

The Framework includes the buyout of private properties at risk as a key part of the Retreat pathway, 

therefore an assessment of liability and responsibility would be required to inform the retreat process 

for the private property identified at risk.  Where possible, houses would be relocated to more suitable 

land.  If the house can’t be relocated it would need to be demolished to prevent pollution of the beach 

and ocean when erosion occurs. 

The retreat concepts presented in this report are conceptual only and further refinement of costs and 

timing would be required if this was the preferred adaptation option. 

7.6. Multi criteria assessment   

The aim of the MCA is to provide a straightforward overview of the options. It is aimed at presenting 

quickly and clearly the benefits and trade-offs of a particular option, to assist in the selection of a 

preferred option(s). The results of the MCA act to inform the adaptation pathway rather than dictate 

an absolute approach. The assessment criteria and the scoring that was adopted to inform and 

evaluate the MCA are presented in Table 8. 
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The assessment was broken down into the six coastal sections.  Analysis of viable options was 

undertaken by asset type rather than the coastal section, as it is acknowledged that in many instances a 

range of adaptation responses may be appropriate given the varying physical, social, economic or 

environmental triggers (e.g. a trigger for action in response to private property may be different for 

Council assets, such as shared pathways). 

The MCA was completed for assets at unacceptable coastal risks (High to Very High) to 2050, providing 

an indication of the merits of each adaptation option.  Consideration of assets at risk in the longer term 

to 2100 is included in the adaptation pathways maps prepared for each compartment in Section 7.8 to 

Section 7.13. 

Note that the following costs estimates were not available at the time of the assessment: 

• Value of private properties 

• Costs for CWMS line and pump station replacement 

• Costs for road relocation or removal 

• Cost for road raising (assumed similar to levee construction costs) 

• Cost of relocation of jetty path/carpark 
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Table 8: MCA scoring guide  

Score 

Criteria 

C
a
p

it
a
l 

In
v
e
st

m
e
n

t 

O
p

e
ra

ti
n

g
 a

n
d

 

M
a
in

te
n

a
n

c
e
 

C
o

st
s 

E
n

v
ir

o
n

m
e
n

ta
l 

im
p

a
c
t 

C
o

m
m

u
n

it
y
 

a
c
c
e
p

ta
b

il
it

y
 

(s
o

c
ia

l 
im

p
a
c
t)

 

F
le

x
ib

il
it

y
 

(r
e
v
e
rs

ib
le

/ 

a
d

a
p

ta
b

le
 i

n
 

fu
tu

re
) 

E
ff

e
c
ti

v
e
n

e
ss

 

1 
Little to no 

cost (<$50K) 

Usually not 

required (< 5k 

pa) 

Will benefit 

the 

environment 

Is very 

politically 

palatable, 

acceptable to 

community. 

Likely to 

benefit the 

community. 

Option can 

be easily 

adapted for 

future 

circumstances 

or would not 

negatively 

impact future 

generations. 

Option provides a 

long-term 

solution for 

mitigating coastal 

hazards (flooding 

and erosion) 

0 

Moderate 

cost ($50K - 

$500K) 

Usually not 

required under 

normal 

conditions but 

likely medium 

to long term 

(<25k pa) 

No net 

impact 

(potentially 

some 

benefits 

however also 

some 

negative 

impacts) 

Likely to be 

acceptable to 

some (but 

not all) 

Option is 

reversible or 

adaptable but 

at 

considerable 

cost/effort 

Option will 

provide some 

benefit in the 

short term 

however will 

require further 

resources / 

changes to be 

effective over the 

long term. 

-1 

Very 

expensive 

(>$500K) 

On-going, 

required to 

maintain 

function 

Will impact 

negatively on 

the 

environment 

Unlikely to be 

acceptable to 

community 

and politically 

unpalatable 

Option is 

irreversible 

once 

implemented, 

option limits 

alternative 

options in 

future. 

Option does not 

provide a long-

term solution, 

only effective in 

the short term. 

 

7.7. Triggers 

Triggers are used to identify when an adaptation option needs to be implemented for an asset to 

prevent an unacceptable level of erosion or flood risk (High or Very High risk).  Triggers have been 

established for two categories, for when physical action on the ground is required (ACTION TRIGGER) 

and for the planning and pre-works required for the action to be implemented (PLANNING TRIGGER). 

Planning and action triggers were determined on a case-by-case basis dependent on the nature of the 

risk and the asset type. 

7.8. Results – Section 1 

The following assets in Section 1 require adaptation options to be implemented in the medium to long-

term to address coastal erosion risks. 
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• 4 private properties on King Drive 

• Reserve land and Waste Oil Station (DPTI asset) 

• Cape Jaffa Jetty carpark  

Analysis of adaptation options considered in the MCA for these assets revealed that the coastal risk 

could best be managed best through implementation of a retreat pathway, as described below. 

The MCA for Section 1 is presented in Table 9.  

The recommended adaptation option for the Council and private assets in Section 1 is managed retreat.  

This requires the relocation or redesign of the jetty access and carpark, and the relocation of the Waste 

Oil Station as the shoreline recedes. As erosion impacts the carpark the access to the jetty will need to 

be redesigned, either allowing for direct access from the beach or extension landward of the structure.. 

Parts of the Council reserve land would over time likely be lost to erosion. 

In the longer term to 2100 if shoreline erosion is tracking the upper limit possible sea level rise scenario, 

there may need to be a retreat approach implemented for the 4 private properties on King Road that 

abut the carpark area. This would require existing structures to be relocated further from the shoreline 

on the properties or removed altogether.  Road access to the properties would be maintained via King 

Drive.  

Given that there are existing undeveloped lots at Cape Jaffa and the small number of properties affected, 

land swaps may be an option for managed retreat of the private properties. Refer to Figure 12 for the 

location of the affected properties. 
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Table 9: Section 1 MCA results  

Capital 

Cost 

Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Retreat Relocate inland TBD -1 NA 1 1 -1 1 1 2

Defend Seawall (170m) $680,000 -1 $3,400 1 -1 0 -1 1 -1

Do Nothing Accept the loss of the asset TBD -1 $0 1 1 -1 0 -1 -1

Retreat Relocate inland 0 NA 1 1 0 1 1 4

Do Nothing Accept the loss of the asset <$20,000 1 $0 1 1 0 0 -1 2

Defend Seawall (200m) $800,000 -1 $4,000 1 -1 -1 -1 1 -2

Retreat Relocate inland TBD 0 NA 1 1 0 1 1 4

Defend 

Seawall (170m, as for private 

properties $680,000 -1 $3,400 1 -1 0 -1 1 -1

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 1 0 0 -1 1

TOTAL TRIGGER 
ASSET 

TYPE 
ASSET AT RISK 

OPTION 

TYPE
OPTION

Financial Implications

PLANNING TRIGGER 

EROSION: 2050 Possible ZR is 

realised                                             

ACTION TRIGGER EROSION: 

Council to action when shoreline 

recession threatens private 

property

C
o

u
n

c
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w
n

e
d

 a
s
s
e
ts

 

Reserve Land 

and Waste Oil 

Station

PLANNING TRIGGER: 2050 

Possible ZR is realised                                           

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens public safety and use of 

land. 

Cape Jaffa Jetty 

Carpark

PLANNING TRIGGER: 2050 

Almost Certain ZR is realised                                            

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens carpark

P
ri

v
a
te

 4 Properties on 

King Drive

Feasibility
Community / 

Social Impact

Enviro 

Impact
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7.8.1. Adaptation pathway – Section 1 

The sequence for recommended adaptation pathways for Section 1 is presented in Table 10 below.  

 

Table 10: Adaptation pathways map – Section 1 
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Council

TBA

TBA

Planning Trigger

Action Trigger

Assets at Risk (Erosion)

Action Required

Waste Oil Station

Cape Jaffa Jetty carpark

Consider remaining life of asset and 

equivalent time of emerging hazard to 

determine long term management 

(relocation or loss)

Execute planned retreat of assets

Coastal Management

Action Required

Council

DPTI

Council

Increasing extent of erosion

Investigate the viability of retreat stategy 

and test against defend strategy

Undertaken planning and approvals required 

for planned retreat

Execute planned retreat of private property

Annual Review of DEWNR cross-shore 

profile 715049

Five year review of coastal hazard mapping

Monitoring

Triggers

Private Properties on King 

Drive
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7.9. Results - Section 2 

The following assets in Section 2 require adaptation options to be implemented in the short to medium-

term: 

• Lot 2003 Cape Jaffa Anchorage for erosion risks 

• Properties on One and All Drive, Brock Point, Boatview Drive, Cape Jaffa Anchorage and 

associated roads and infrastructure for erosion risks 

• One and All Drive beach access for erosion risks 

• Rural properties on Cape Jaffa Road for flood risks only 

A number of adaptation options were considered in the MCA for these assets, which revealed that the 

coastal erosion risk would best be managed through implementation of a retreat option for private 

properties and associated roads, including the beach access. For Lot 2003 Cape Jaffa Anchorage a Do-

Nothing strategy is the recommended pathway as there are no built assets on Lot 2003 that require 

protection. 

Coastal flood risk is not significant for this section, given that the properties affected are rural. 

Implementation of an accommodate adaptation approach for flood risks is considered the most cost-

effective option.   

The MCA for Section 2 is presented in Table 11. The assets at risk are presented in Figure 6, Figure 8 and 

Figure 12. 

7.9.1. Accommodate 

The accommodate strategy relates to flood hazards for assets located on four properties along Cape 

Jaffa Road.  These are rural properties and suitable planning controls include the setting of fill levels and 

appropriate floor levels for any residential buildings that may be located on the properties. 

Property owners should be encouraged to develop flood emergency plan 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan. 

7.9.1. Retreat 

Properties on One and All Drive, Brock Point, Boatview Drive, Cape Jaffa Anchorage are potentially 

affected by coastal erosion, along with the associated roadways.  A retreat strategy for these assets 

would require land swaps or land buy-backs for private assets, along with realignment of access roads 

as these areas become affected by erosion. Under this strategy further development of those private 

properties within the hazard zone should be prevented. 

Beach access is currently provided via the unsealed section of One and All Drive that passes through Lot 

2003.  A retreat strategy for this asset is to relocate the roadway and access inland as it becomes affected 

by erosion. 

7.9.2. Do Nothing 

Lot 2003 Cape Jaffa Anchorage is the most at-risk asset in this section.  There are currently no built 

assets on the land and a ‘do nothing’ strategy would mean ensuring no develop occurs and no assets 

are constructed within this property. 

 

 

 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan
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Table 11: Section 2 MCA results 

  

 
Capital Cost 

Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Defend

Beach nourishment (min 

47,000m
3
) $470,000 0 $470,000 -1 1 -1 1 0 0

Defend Seawall (345m) $1,380,000 -1 $7,200 0 -1 0 -1 1 -2

Do Nothing Accept the loss of the asset TBD 0 $0 1 1 0 0 -1 1

Retreat 

Land buy back and / relocate 

inland / halt further 

development TBD -1 NA 1 1 -1 1 1 2

Defend

Beach nourishment (min 

47,000m
3
) $470,000 0 $470,000 -1 1 -1 1 0 0

Defend Seawall (345m) $1,380,000.00 -1 $7,200 0 -1 1 -1 1 -1

Do nothing Accept the loss of the asset TBD -1 $0 1 0 -1 0 -1 -2

Defend

Flood levees (total length 

1370m) $800,000 -1 $25,000 0 -1 0 -1 1 -2

Accommodate

Planning controls / Building 

Design / Emergency plans $0 1 $0 1 1 1 1 0 5

Do Nothing

Accept damage  to or loss of 

the asset TBD -1 $0 1 1 -1 0 -1 -1

Retreat Relocate inland $6,000 0 NA 1 1 1 1 1 5

Do Nothing Accept the loss of the asset <$20,000 1 $0 1 1 0 0 -1 2

Defend Seawall (345m +486m)  $   3,324,000 -1 $16,620 0 -1 0 -1 1 -2

Retreat Relocate inland TBD 0  NA 1 1 0 1 1 4

Defend

Beach nourishment 

(47,000m
3
) $470,000 0 $470,000 -1 1 -1 1 0 0

Defend 

Seawall (345m), as for 

private property $1,380,000 -1 $7,200 0 -1 0 -1 1 -2

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 1 0 0 -1 1

C
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d

 a
s
s
e
ts

 One and All Drive 

(unsealed)

PLANNING TRIGGER: Now                         

ACTION TRIGGER: Implement 

when Beach Access threatened 

by shoreline recession

Seafarers Parade, 

One and All Drive, 

Brock Point, 

Boatview Place

PLANNING TRIGGER: Now                                             

ACTION TRIGGER:  Council to 

action when 2050 Almost Certain 

ZR is realised

OPTION 

TYPE
ASSET AT RISK 

ASSET 

TYPE 

PLANNING TRIGGER 

FLOODING: 2050 when SLR of 

0.3m realised                                                                            

ACTION TRIGGER FLOODING: 

2070 when SLR of 0.5m realised 

Properties on 

Cape Jaffa Road

PLANNING TRIGGER: Now                                     

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens properties on One and 

All Drive

Financial Implications

TOTAL TRIGGER 

P
ri

v
a
te

Lot 2003 Cape 

Jaffa Anchorage
No action required

Properties One 

and All Drive, 

Brock Point, 

Boatview Drive, 

Cape Jaffa 

Anchorage 

Enviro 

Impact

Community 

/ Social 

Impact

Feasibility

OPTION
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7.9.1. Adaptation pathway – Section 2 

The sequence for recommended adaptation pathways for the central compartment is presented in  

Table 12. An alternative Defend pathway has also been included should retreat not be viable for this 

location. 

Table 12: Adaptation pathways map – Section 2 
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Council

Property 

Owners

Planning Trigger

Action Trigger

Assets at Risk (Erosion) Action Required

Council to assess alternative beach access 

arrangements

Council to undertaken annual sand by-

passing of the marina entrance and 

placement of sand adjacent to eastern 

breakwater, including dune revegetation

Increasing extent of erosion / flooding

Assets at Risk (Flooding)

Private properties on Cape 

Jaffa Road

Council to review and update planning 

controls where required

Property owners to develop and implement 

flood emergency plans

Action Required

One & All Drive (Beach 

Access)
Council

Private properties and 

associated roads and 

infrastructure

Council to review Cape Jaffa coastal marina 

long term viability

Execute planned retreat of private property 

and associated roads & infrastructure OR 

extend seawall to end of Coastal Marina / 

Rural Living Zone

Investigate the viability of retreat stategy and 

test against defend (seawall) strategy (if 

nourishment not continued)

Undertaken planning and approvals required 

for planned retreat                                   OR 

Triggers

Implement seawall protection structure 

(could be implemented in sections)

Execute planned retreat of assets

Coastal Management Action Required

Monitoring

Annual Review of DEWNR cross-shore 

profile 715053 Council

Five year review of coastal hazard mapping
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7.10. Results - Section 3 

The following Section 3 assets require adaptation options to be implemented in the medium to long 

term:  

• An unsealed beach access road (extension of Marine Parade) to Butchers Gap Drain for 

erosion risks only 

• Multiple private properties across Pinks Beach and associated roads and infrastructure for 

flood risks only 

A number of adaptation options were considered in the MCA for these assets, which revealed that the 

coastal erosion risk would best be managed through implementation of a retreat option as it only affects 

the beach access road. Coastal flooding is the more significant risk for this section.  Implementation of 

a defend and accommodate adaptation approach would best manage the flood risks.  Although the 

accommodate option by itself is low cost and relatively easy to implement it will not be effective by itself 

in mitigating against significant flood damages to private and Council assets under future sea level rise 

conditions. 

It was also identified that the coastal flood risks for Section 4 could be essentially mitigated by any 

defend options implemented in Section 3 and these benefits should be considered. 

The MCA for Section 3 is presented in Table 13. The assets at risk are presented in Figure 9 and Figure 

13. 

7.10.1. Defend (road raising and levees) 

To protect assets in Section 3 from flood hazards, the defend strategy requires the targeted placement 

of levees and raising of roadways to function as levees, as shown in Figure 19.  

The flows affecting assets in Section 3 are overflows from Butchers Gap Drain and Conservation Park.  

The proposed levee and road raising required are shown below, and consists of raising the crest of Pinks 

Beach Road, combined with two levees.  Raising of Pinks Beach Road is the highest priority as it prevents 

the majority of floodwaters impacting both Section 3 and 4. The road level along the section identified 

is currently around 2-2.5m, meaning the road surface would need to be raising around 0.4 to 0.9m to 

prevent it being overtopped under the 2100 scenario.  This assumes no freeboard.   The road currently 

acts as a levee for the existing 100-year ARI coastal flood, with a peak level of 1.9m AHD. It may be 

necessary to upgrade any existing drainage culverts along this section of road with flap gate valves to 

prevent inflows from Butchers Gap Drain. 

The two proposed levees predominantly provide flood protection to private properties.  The ground 

levels in these areas are low, with a current ground level of around 1m AHD along the west levee, and 

1.5 to 2.5m along the east levee.  

7.10.1. Accommodate 

The accommodate strategy relates to flood hazards.  Suitable planning controls include the setting of 

fill levels and appropriate floor levels for any residential buildings that may be located on the properties. 

Council should review the current levels set out with the planning scheme to ensure they provide the 

appropriate level of protection. 

Property owners should be encouraged to develop flood emergency plan 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan.  

Where existing properties are identified as particularly susceptible to flooding, such as areas south of 

Pinks Beach Road, then building retrofitting options such as flood gates or the use of flood resilient 

building approaches for any future building works could be encouraged by Council. Examples of flood 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan
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resilient building are provided in The Flood Resilient Building Guidance for Queensland Homes 

(Queensland Reconstruction Authority, 2019). 

7.10.2. Retreat 

The retreat scenario relates only to the beach access provided by the unsealed section of Marine Parade.  

A retreat strategy for this asset is to relocate the roadway inland as it becomes affected by erosion. 

 

Figure 19 Defend (road raising and levees) Section 3 
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Table 13: Section 3 MCA results  

 

 

 

Capital 

Cost 

Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Defend

Levees (610m total length) 

plus Pinks Beach Road 

Raising $447,000 -1 $12,200 0 0 1 -1 1 0

Accommodate

Planning controls / Building 

Design / Emergency Plan <$50,000 0 $0 1 1 1 1 0 4

Do Nothing

Accept the loss of or damage 

to the asset >$500,000 -1 $0 1 1 -1 0 -1 -1

Defend

Road Raising (675m Pinks 

Beach Rd) only $122,000 0 $5,000 1 0 0 -1 1 1

Accommodate Emergency Planning $0 1 $0 1 1 1 1 1 6

Do Nothing

Continue to repair / maintain 

asset only >$50,000 0 $0 1 1 0 0 -1 1

Retreat Relocate inland TBD 0  NA 1 1 0 1 1 4

Do Nothing Accept the loss of the asset <$20,000 1 $0 1 1 0 0 -1 2

TOTAL TRIGGER 
ASSET 

TYPE 
ASSET AT RISK OPTION TYPE OPTION

Financial Implications
Enviro 

Impact

Community 

/ Social 

Impact

Feasibility

 Multiple 

Properties 

across Pinks 

Beach

P
ri

v
a
te

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

C
o

u
n

c
il
 o

w
n

e
d

 a
s
s

e
ts

 

Roads (multiple)

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

Marine Parade 

(unsealed beach 

access to 

Butchers Gap 

Drain)

PLANNING TRIGGER: 2050 

Possible ZR is realised                                            

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens beach access
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7.10.3. Adaptation pathway – Section 3 

The sequence for recommended adaptation pathways for Section 3 is presented in Table 14 below.  

 

Table 14: Adaptation pathways map – Section 3 compartment 
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Planning Trigger

Action Trigger

Assets at Risk (Flooding)

Multiple Private Properties 

across Pinks Beach and 

associated roads and 

infrastructure

Undertake design of road raising for Pinks 

Beach Road & feasibility assessment for 

additional levees to the south

Property owners to develop and implement flood 

emergency plans

Action Required

Implement road raising for Pinks Beach Road 

and additional levees (if feasible)

Annual Review of DEWNR cross-shore profile 

715053

Council

Five year review of coastal hazard mapping

Update planning controls for Pinks Beach 

required for higher floor levels

Increasing extent of erosion / flooding

Triggers

Five year review of SLR predictions

Assets at Risk (Erosion) Action Required

Marine Parade (unsealed 

access track to Butchers 

Gap Drain)

Council to assess alternative beach access 

arrangements
Council

Execute planned retreat of assets

Coastal Management Action Required

Monitoring
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7.11. Results - Section 4 

The following assets in Section 4 require adaptation options to be implemented in the short to medium-

term (to 2050) for erosion risk: 

• Private properties along Marine Parade  

• The shared path along the foreshore  

• The Sailing Club  

• The CWMS line and pump station  

• Marine Parade and other sections of adjacent roadway  

And for flood risk: 

• Private properties, roads and infrastructure south of Golf Links Road for flood risks only 

The presence of existing coastal protection structures in this section has a significant influence on the 

potential future adaptation options available.  As noted in the initial first pass assessment there are 

limited viable options that can be considered.  The MCA results  highlighting there is a strong argument 

for consideration of a retreat pathway for this section of coastline in response to the longer term coastal 

erosion risk.   Whilst retreat is the recommended option for Council assets, further work is required to 

confirm the appropriateness of this pathway in relation to private properties as set out in the 

recommendations (Section 8). 

Coastal flood risk is not as significant for this section, and would be best managed through 

implementation of adaptation options in Section 3.  Implementation of an accommodate adaptation 

approach for flood risks is considered the most cost-effective option. 

The MCA for Section 4 is presented in Table 15. The assets at risk are presented in Figure 7, Figure 10 

and Figure 14. 

7.11.1. Defend (seawalls and nourishment) 

Seawalls with targeted nourishment are the only viable erosion protection option for Section 4.  There 

are existing seawalls (rock and GSC seawalls) in this section that would need to be upgraded and 

extended to prevent continuing coastal erosion. Timing and alignment of the extension of the seawalls 

to the north and south is dependent on on-going erosion rates.  To protect all assets to the south of 

the existing seawalls an additional 325m of seawall is required.  To the north it may be necessary to 

extend the seawall the entire length of the section (approx. 631m to the Sailing Club, and a further 572m 

to the end of Section 4 giving a total seawall length of around 1200m). 

The alignment of any seawall north or south of the current protection structures is yet to be confirmed. 

Some seaward sections of the coastal reserve could be allowed to erode until a trigger point whereby a 

seawall is then constructed, inland of the current shoreline.   

7.11.1. Retreat 

A retreat strategy would involve the removal of the existing seawall structures at Wyomi Beach.  Marine 

Parade and other affected roadways would be re-routed inland along with the shared path along the 

coast.  Council assets such as the Sailing Club would be moved to alternative Council land and the CWMS 

line and pumping station moved inland.  Land swaps or land buy-back would be required for the private 

properties. 

7.11.1. Accommodate 

The accommodate strategy relates to flood hazards.  Similar to Pinks Beach, suitable planning controls 

include the setting of fill levels and appropriate floor levels for any residential buildings that may be 
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located on the properties. Council should review the current levels set out with the planning scheme to 

ensure they provide the appropriate level of protection. 

Property owners should be encouraged to develop flood emergency plan 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan.  

The use of flood resilient building approaches for any future building works on residential properties 

could be encouraged by Council. This can include wet proofing or dry proofing approaches (Queensland 

Building Reconstruction Authority, 2019). 

7.11.2. Adaptation pathway – Section 4 

The sequence for recommended adaptation pathways for Section 4 is presented in Table 16. An 

alternative Defend pathway has also been included should retreat not be viable. 

 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan
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Table 15: Section 4 MCA results 

 

 

  

 

Capital Cost 
Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Defend

Beach nourishment 

(3000m3) $50,000 -1 $25,000 0 1 -1 1 0 0

Defend Seawall (upgrade) $100,000 -1 <$5,000 1 -1 1 -1 1 0

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 1 -1 0 -1 0

Defend

Beach nourishment 

(6000m3) $100,000 -1 $50,000 0 1 -1 1 0 0

Defend Seawall (replace) $288,000 -1 <$5,000 1 -1 1 -1 1 0

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 1 -1 0 -1 0

Defend

Beach nourishment 

(6000m3) $100,000 -1 $50,000 0 1 -1 1 0 0

Defend Seawall (replace) $288,000 -1 <$5,000 1 -1 1 -1 1 0

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 1 -1 0 -1 0

Defend

Beach nourishment 

(3000m3) $50,000 -1 $25,000 0 1 -1 1 0 0

Defend Seawall (upgrade) $120,000 -1 <$5,000 1 -1 1 -1 1 0

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 1 -1 0 -1 0

Retreat 

Land buy back and /  relocate 

inland TBD -1 NA 1 1 -1 1 1 2

Defend Seawall (114m + 517m) $2,524,000 -1 $12,620 0 -1 1 -1 1 -1

Do nothing Accept the loss of the asset >$500,000 -1 $0 1 1 -1 0 -1 -1

Retreat 

Land buy back and /  relocate 

inland (erosion risk only) TBD -1 NA 1 1 -1 1 1 2

Defend Seawall (155m + 170m) $1,300,000 -1 $6,500 0 -1 1 -1 1 -1

Accommodate

Planning controls /  Building 

Design $0.00 1 $0 1 1 1 1 1 6

Defend

Levees (330m) /  Road 

Raising (165m + 450m) $163,000 -1 <$10,000 0 1 1 -1 1 1

Do nothing

Accept the loss/ damage to 

the asset >$500,000 -1 $0 1 0 -1 0 -1 -2

Enviro 

Impact

Community /  

Social Impact

FeasibilityFinancial Implications

PLANNING TRIGGER: Now                         

ACTION TRIGGER: Implement as 

soon as planning and preworks 

compete

TOTAL TRIGGER 

PLANNING TRIGGER EROSION: 

2050 Almost Certain ZR is 

realised                                             

ACTION TRIGGER EROSION: 

Council to action when shoreline 

recession threatens Marine 

Parade                    

PLANNING TRIGGER FLOOD: 

2050 when SLR of 0.3m is 

realised                                    

ACTION TRIGGR FLOOD: 2100 

when SLR of 0.8m is realised

P
ri

v
a
te

PLANNING TRIGGER: Now                         

ACTION TRIGGER: Implement as 

soon as planning and preworks 

compete

Properties north 

of existing 

seawalls

PLANNING TRIGGER: 2050 

Almost Certain ZR is realised                                             

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens Marine Parade

Properties south 

of existing 

seawalls

North 2.5m3 GSC 

Seawall (72m 

length)

South 2.5m3 GSC 

seawall (72m 

length)

South 0.75m3 

GSC seawall (30m 

length)

PLANNING TRIGGER: Now                         

ACTION TRIGGER: Implement as 

soon as planning and preworks 

compete

PLANNING TRIGGER: Now                         

ACTION TRIGGER: Implement as 

soon as planning and preworks 

compete

ASSET 

TYPE 
ASSET AT RISK OPTION TYPE OPTION

C
o
a
st

a
l 
P

ro
te

c
ti

o
n
 S

tr
u
c
tu

re
s

North ad-hoc 

rock seawall (25m 

length)
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Capital Cost 
Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Retreat Relocate inland $6,000 1 NA 1 1 0 1 1 5

Defend Seawall (N - 114m + 517m) $2,524,000 -1 $12,620.00 0 -1 0 -1 1 -2

Defend Seawall (S - 155m + 170m) $1,300,000 -1 $6,500.00 0 -1 0 -1 1 -2

Do nothing Accept the loss of the asset <$20,000 1 $0 1 0 0 0 1 3

Retreat 

Relocate inland 

TBD 0 NA 1 1 0 1 1 4

Defend

Seawall (N - 114m + 517m + 

572m) $4,812,000 -1 $24,060 0 -1 0 -1 1 -2

Do Nothing Accept the loss of the asset >$500,000 -1 $0 1 0 0 0 1 1

Retreat Relocate inland /  northward $50,000 0 NA 1 1 -1 1 1 3

Defend

Seawall (N - 114m + 517m+ 

30m) $2,644,000 -1 $13,220 0 -1 0 -1 1 -2

Do Nothing Accept the loss of the asset >$50,000 0 $0 1 0 -1 0 1 1

Retreat Relocate inland TBD 0  NA 1 1 -1 1 1 3

Defend Seawall (N - 114m + 517m) $2,524,000 -1 $12,620 0 -1 0 -1 1 -2

Defend Seawall (S - 155m + 170m) $1,300,000 -1 $6,500 0 -1 0 -1 1 -2

Accommodate Emergency Planning $0 1 $0 1 1 1 1 1 6

Defend

Road Raising (165m + 450m. 

As for private properties) $98,000 -1 <$5,000 1 0 0 -1 1 0

Do Nothing

Accept the loss of the asset 

(erosion) /  Continue to 

repair & maintain asset  

(flooding) >$500,000 -1 $0 1 0 -1 0 1 0

PLANNING TRIGGER EROSION: 

Now                                             

ACTION TRIGGER EROSION: 

Council to action when shoreline 

recession threatens sections of 

Marine Parade closest to the 

existing seawalls. Could be 

implemented in stages.                                                       

PLANNING TRIGGER FLOOD: 

2050 when SLR of 0.3m is 

realised                             

ACTION TRIGGR FLOOD: 2100 

when SLR of 0.8m is realised

Financial Implications
Enviro 

Impact

Community /  

Social Impact

Marine Parade & 

sections of other 

roads

CWMS Line and 

Pump Station

PLANNING TRIGGER: 2100 

Almost Certain ZR is realised                                             

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens the marine parade 

south of the pump station

C
o
u
n
c
il
 o

w
n
e
d
 a

ss
e
ts

 

ASSET 

TYPE 
ASSET AT RISK OPTION TYPE OPTION

Feasibility

TOTAL TRIGGER 

Sailing Club

PLANNING TRIGGER: 2050 

Possible ZR is realised                                             

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens the buildings on site

Shared Path

PLANNING TRIGGER: Now                         

ACTION TRIGGER: Implement as 

sections are threatened
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Table 16: Adaptation pathways map – Section 4 compartment 
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Property 

Owners

Planning Trigger

Action Trigger

Council

Increasing extent of erosion /  flooding

Annual inspection of existing protection 

structures and erosion at ends of 

structures

Detailed design for upgrade to existing 

GSC and ad-hoc seawalls to same design 

as central seawall

Upgrade of existing GSC and ad-hoc 

seawalls to same design as central 

seawall and maintain

Construct and maintain future seawall 

sections (in stages)

Detailed design including agreed 

alignment of future seawalls, north and 

south. Includes any realignment of 

shared path and relocation of Sailing Club 

or CWMS

Place nourishment (annual or as required)

Update planning controls for Wyomi 

Beach to require for higher floor levels
Council

Council

Assets at Risk (Erosion) Action Required

Private properties across 

Section 4 and assocaited 

roads and infrastructure

Investigate the viability of retreat stategy 

and test against defend (seawall) strategy 

(if nourishment not continued)

Undertaken planning and approvals 

required for planned retreat                                   

a 

Implement seawall protection structures 

(could be implemented in sections)
Private & Council Assets 

North or South of 

Existing Protection 

Structures

Assets at Risk (Flooding) Action Required

Undertake design of road raising for 

Pinks Beach Road (if not completed 

already)
Implement road raising for Pinks Beach 

Road (if not completed already)

Execute planned retreat of private 

property and associated roads &  

infrastructure                                                                            

OR 

Council

Coastal Management Action Required

Monitoring

Annual Review of DEWNR cross-shore 

profile 715053

Five year review of coastal hazard 

mapping

Triggers
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7.12. Results - Section 5 

The following assets in Section 5 require adaptation options to be implemented in the medium to long 

term: 

• Multiple properties, roads and infrastructure across Kingston township for flood risks 

• Apex Park and recreational assets for flood risks 

• The Kingston Jetty path for erosion risks 

A number of adaptation options were considered in the MCA for these assets, which revealed that the 

coastal erosion risk would best be managed through implementation of a retreat and accommodate 

option. This requires the modification of access to the jetty as erosion impacts the pathway via either 

alternative access from the beach or extension of the elevated section inland.  The alternative is to accept 

the loss of the jetty pathway and accessibility of the jetty itself. 

Coastal flooding is the more significant risk for this section.  Implementation of a accommodate and 

defend adaptation approach would best manage the flood risks.  Although the accommodate option by 

itself is low cost and relatively easy to implement it will not be effective by itself in mitigating against 

flood damages to private and Council assets under future sea level rise conditions. 

The MCA for Section 5 is presented in Table 17. The assets at risk are presented in Figure 15. 

7.12.1. Defend (levees and road raising) 

Coastal flooding occurs in Section 5 as a result of overbank flows from Maria Creek.  The asset most at 

risk is Apex Park.  A flood protection levee could be built along the boundary of Apex Park to prevent 

this flooding, as shown in Figure 20. Such a structure would significantly reduce flooding west of East 

Terrace and could be built in two stages, depending on available funds. The priority 1 section is the 

lowest lying area with the highest flood risk.   

For areas east of East Terrace, a flood levee along Maria Creek and bounding properties on Adam Road 

would prevent significant outflows from Maria Creek impacting existing developments, combined with 

some raising of the level of Railway Terrace, Priority 3 levee, with Priority 1 road raising.  If flood 

protection of the industrial areas is not required an alternative option would be to raise the level of East 

Terrace between Maria Creek and Holland Reserve (Priority 2 road raising). The extents of any road 

raising or levees can be modified to meet the required acceptable level of flooding.  It is noted that the 

roadway is a DPTI asset and therefore further liaison with DPTI in regard to road raising would be 

required. 

7.12.2. Accommodate 

The accommodate strategy relates to flood hazards.  Suitable planning controls include the setting of 

fill levels and appropriate floor levels for any new residential and commercial buildings that may be 

located on properties at risk of flooding. Council should review the current levels set out with the 

planning scheme to ensure they provide the appropriate level of protection. 

Property owners should be encouraged to develop flood emergency plan 

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan.  

For existing buildings, the use of flood resilient building approaches for any future building works could 

be encouraged by Council. This can include wet proofing or dry proofing approaches (Queensland 

Building Reconstruction Authority, 2019), depending on the design of the building and the costs 

associated with different retrofitting approach.  

https://www.sa.gov.au/topics/emergencies-and-safety/prepare-for-an-emergency/emergency-plan
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For example, retrofitting an existing lightweight timber house with rendered fibre cement sheet cladding 

for flood resilience is based on the principle that it is more effective to introduce better ventilation 

systems for airflow into the space between exterior walls so that water can easily escape and the space 

inside the wall can quickly dry out after a flood. Interior linings of the house can be replaced with water-

resistant or waterproof materials. 

. 

 

Figure 20 Defend (road raising and levees) Section 5 

7.12.3. Retreat 

The retreat scenario relates only to the jetty access path.  A retreat strategy for this asset is to remove 

or relocate the pathway as it becomes affected by erosion. Alternative access to the jetty structure may 

be required or the jetty itself may need to be extended further to connect to the shoreline. 
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Table 17 Section 5 MCA results 

 

Capital 

Cost 

Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Defend

Levees (1840m total length 

of levees, 1270m total length 

of road raising) $800,000 -1 $25,000 0 0 1 -1 1 0

Accommodate

Planning controls / Building 

Design $0 1 $0 1 1 1 1 0 5

Do Nothing

Accept loss/damage of the 

asset >$50,000 0 $0 1 1 -1 0 -1 0

Defend Road Raising $20,000 1 <$5000 1 0 0 -1 1 2

Accommodate Emergency Planning $0 1 $0 1 1 1 1 0 5

Do Nothing

Continue to repair / maintain 

asset >$50,000 0 $0 1 1 0 0 -1 1

Retreat 

Relocate inland / new jetty 

access TBD 0 NA 1 1 0 0 1 3

Defend Seawall $400,000 1 <$5000 1 -1 0 -1 1 1

Do Nothing Accept loss of asset <$20.000 1 $0 0 1 -1 0 -1 0

Defend

Same levee and road raising 

as noted above $800,000 -1 $25,000 0 0 0 -1 1 -1

Accommodate

Planning controls / Building 

Design $0 0 $0 1 1 0 1 0 3

Do Nothing

Continue to repair / maintain 

asset only >$50,000 0 $0 1 1 -1 0 -1 0

Accommodate Building / Asset design $0 0 $0 1 1 0 1 0 3

Do Nothing

Continue to repair / maintain 

asset only >$50,000 0 $0 1 1 -1 0 -1 0

Defend Road Raising (130m section) $50,000 -1 <$5000 1 0 0 -1 1 0

Accommodate Emergency Plan $0 $1 $0 1 1 1 1 0 5

Do Nothing

Continue to repair / maintain 

asset only >$50,000 0 $0 1 1 0 0 -1 1

Enviro 

Impact

ASSET 

TYPE 
ASSET AT RISK OPTION TYPE OPTION

Financial Implications

TOTAL TRIGGER 

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

Community / 

Social 

Impact

Feasibility

 Multiple 

Properties 

across township 

(private & 

commerical)

P
ri

v
a
te

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

PLANNING TRIGGER: Now                                            

ACTION TRIGGER: 2050 when 

SLR of 0.3m realised

C
o

u
n

c
il

 o
w

n
e
d

 a
s

s
e
ts

 

Roads (multiple)

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

Council 

Properties 

(multiple)

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

East Terrace / 

Southern Ports 

Hwy

S
ta

te
 a

s
s
e
ts

 

Apex Parks and 

Recreation 

Assets

Jetty Path

PLANNING TRIGGER: 2050 

Almost Certain ZR is realised                                            

ACTION TRIGGER: Council to 

action when shoreline recession 

threatens jetty access
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7.12.4. Adaptation pathway – Section 5 

The sequence for recommended adaptation pathways for Section 5 is presented in Table 18 below.  

 

Table 18: Adaptation pathways map – Section 5 compartment 
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Property 

Owners

Planning Trigger

Action Trigger

Triggers

Coastal Management Action Required

Monitoring

Annual Review of DEWNR cross-shore profile 

715053

Council

Five year review of coastal hazard mapping

Five year review of SLR predictions

Implement alternative access / path relocation

Assets at Risk (Erosion) Action Required

Design of alternative access to Jetty structure 

and any relocation of the existing pathway
Jetty pathway

Council / 

DPTI

Assets at Risk 

(Flooding)
Action Required

Private & Council 

properties across Section 

5 and associated roads 

and infrastructure

Detailed design of levee at Apex Park

Construction of levee at Apex Park

Private property owners encouraged to 

develop flood emergency plan

Increasing extent of erosion / flooding

Review of planning controls & update if 

required

Assess if building/asset modifications to 

accommodate flooding (flood resilience) can 

be implemented for any Council assets 

especially at Apex Park

Detailed design of levee south of East Terrace 

& road raising of sections of East Terrace / 

Railway Parade

Council to work with SA SES to develop and 

implement a local flood emergency plan for 

Maria Creek flooding

Construction of levee south of East Terrace 

and/or road raising

Council
Implement modifications for assets in Apex 

Park

Implement modications for other assets for 

improved flood resilience
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7.13. Results - Section 6 

The following assets in Section 6 require adaptation options to be implemented in the medium to long 

term: 

• Multiple properties, roads and infrastructure across Kingston township north of Maria Creek 

for flood risks 

• The airport and associated infrastructure for flood risks 

Coastal flooding is the predominant coastal hazard risk for this section and a number of adaptation 

options were considered in the MCA for these assets.  Implementation of a accommodate and defend 

adaptation approach would best manage the flood risks.  Although the accommodate option by itself 

is low cost and relatively easy to implement it will not be effective by itself in mitigating against flood 

damages to private and Council assets under future sea level rise conditions. 

The MCA for Section 6 is presented in Table 19. The assets at risk are presented in Figure 16. 

7.13.1. Defend 

Coastal flooding occurs in Section 6 as a result of overbank flows from Maria Creek and to a lesser 

extent from Blackford Drain.  West of the Princes Highway, a flood levee could be constructed to protect 

against coastal flooding (Priority levee 1, Figure 21). It would extend along Watson St to Third St, as 

shown below. Raising of the level of the Princes Highway and Toop Street would also provide additional 

flood protection (Priority 2 road raising).  It is noted that the Princes Highway is a DPTI asset and 

therefore further liaison with DPTI in regard to road raising would be required. 

East of the Princes Highway, the Airport and associated infrastructure can be protected from coastal 

flooding through raising of the level of the Princes Highway (Priority 1 road raising).  The highway in 

this section has a surface level of between 2.25m to 2.5m AHD. This currently limits overflows from Maria 

Creek inundating areas to the north and would continue to do so into the future by raising the road 

crest to around 3.1m AHD. 

The final component of the flood protection strategy for Section 6 is to raise the southern embankment 

along Blackford Drain.  Much of the length of this embankment is above 2.75m AHD, however there are 

low spots which provide overflow points.  Raising the embankment to a constant crest elevation at or 

above the predicted flood level would provide flood protection to the properties south of the drain. 

Approximately 2km of the embankment crest is required to be raised, as shown in Figure 21 Priority 2 

levee.  The embankment is not a Council asset and therefore further liaison with DPTI in regard to 

embankment raising would be required. 
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Figure 21 Defend (road raising and levees) Section 6 
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7.13.2. Accommodate 

The accommodate strategy relates to flood hazards.  Suitable actions include building/asset retrofitting 

and design, land filling/appropriate floor levels through planning controls, and development of 

emergency plans as discussed in earlier sections.  The existing planning controls have set the fill and 

floor levels in this section to prevent flooding up to the 2050 SRL scenario and this can be seen in the 

2050 flood mapping.  For the 2100 flood mapping these properties become inundated.  It would be 

difficult to further modify existing developments in terms of increased fill levels or floor levels, and 

therefore emergency planning and resilience building strategies to address the remaining flood risk are 

the most suitable accommodate strategies for existing development. 
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Table 19 Section 6 MCA results 

 

Capital 

Cost 

Capital 

Cost 

Recurrent 

Cost (p.a)

Recurrent 

Cost 
Flexibility Effectiveness

Defend

Levees (880m in town plus 

400m at Blackford Drain) $400,000 0 $25,000 0 0 1 -1 1 1

Accommodate

Planning controls / Building 

Design $0 1 $0 1 1 1 1 0 5

Do Nothing

Accept loss of or damage to 

the asset >$500,000 -1 $0 0 1 -1 0 -1 -2

Defend

Road Raising (3,065m, 

includes Princes Hwy) $1,755,000 -1 $5,000 1 0 0 -1 1 0

Accommodate
Emergency Planning

$0.0 1 $0 1 1 1 1 0 5

Do Nothing

Continue to repair or 

maintain asset only >$50,000 0 $0 1 1 0 0 -1 1

Defend

Road Raising (1600m of 

Princes Hwy) $112,500 0 $5,000 1 0 0 -1 1 1

Accommodate

Planning controls / Building 

Design $0 1 $0 1 1 0 1 0 4

Do Nothing

Continue to repair or 

maintain asset only >$50,000 0 $0 1 1 -1 0 -1 0

TOTAL TRIGGER 

P
ri

v
a
te

Multiple 

Properties 

across township 

(private & 

commerical)

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

ASSET 

TYPE 
ASSET AT RISK OPTION TYPE OPTION

Financial Implications
Enviro 

Impact

Community 

/ Social 

Impact

Feasibility

C
o

u
n

c
il
 o

w
n

e
d

 a
s
s
e
ts

 

Roads 

(multiple), 

Sewer pumping 

station(s)

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 

Airport including 

buildings, 

lighting and 

road access

PLANNING TRIGGER: 2050 

when SLR of 0.3m realised                                              

ACTION TRIGGER : 2070 when 

SLR of 0.5m realised 
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7.13.3. Adaptation pathway – Section 6 

The sequence for recommended adaptation pathways for Section 6 is presented in Table 20 below.  

 

Table 20: Adaptation pathways map – Section 6 compartment 
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Property 

Owners

Planning Trigger

Action Trigger

Triggers

Coastal Management Action Required

Monitoring Council

Five year review of SLR predictions

Five year review of coastal hazard mapping

Review of planning controls & update if 

required

Assess if building/asset modifications to 

improve building resilience and accommodate 

flooding can be implemented for any Council 

assets

Implement modications for other assets for 

improved flood resilience

Assets at Risk 

(Flooding)
Action Required

Private & Council 

properties across Section 

5 and associated roads 

and infrastructure

Detailed design of road raising of Princes 

Highway south of the airport

Construction of road raising of the Princes 

Highway south of the airport

Council to work with SA SES to develop and 

implement a local flood emergency plan for 

Maria Creek flooding

Detailed design of levees for areas close to 

Maria Creek

Construction of Maria Creek levees

Private property owners encouraged to 

develop flood emergency plan

Increasing extent of erosion / flooding

Detailed design of upgrades to Blackford 

Creek levee

Construction of Blackford Creek levee 

upgrades

Detailed design of road raising (mulitplpe 

roads)

Implement road raising (mulitple roads)

Council
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8 Summary of recommendations  

Recommended adaptation pathways have been developed for each coastal section from Cape Jaffa to 

Blackford Drain as presented in Sections 7.8 to 7.13. These pathways show the sequencing of actions 

through time against identified planning and action triggers. To implement these adaptation pathways 

the following actions are recommended. 

8.1. Short term / immediate 

8.1.1. Monitoring 

Monitoring will be paramount to the success of implementing the adaptation plan. Results from the 

monitoring recommended below should be used to update and refine the adaptation planning as 

required. As a minimum, the following is recommended: 

• Cross-shore profiles captured by DEW to be collated and reviewed annually for changes. 

• Coastal hazard maps to be updated every five years. Updated coastal hazard mapping to include 

a review of the latest sea level rise predictions relevant to the study area. 

• Condition assessment of the Cape Jaffa and Maria Creek breakwaters to be completed every 

five years. 

• Condition assessment of the Wyomi Beach protection structures to be completed annually, 

particularly to assess the progression of erosion at the ends of the structures.  

8.1.2. Physical works 

Condition assessment of the existing coastal structures (Cape Jaffa Marina breakwaters, Maria Creek 

breakwater, and Wyomi Beach seawalls) indicates that most structures require considerable repair works 

to maintain their functionality. Details of the condition assessment, required repairs and associated costs 

are provided in Appendix A. The following works should be prioritised: 

• The external trunk of the eastern breakwater at Cape Jaffa requires a rework of existing amour 

and reconstruction with new core and amour layers at the landward end. 

• Two sections of the western breakwater at Cape Jaffa require a rework of existing armour and 

placement of additional armour rock in the short term (<3 years). 

• A key recommendation of the Maria Creek Project (Wavelength, 2020b) is to remove 80m of 

the seaward extent of the southern breakwater. The remainder requires replenishment of rock 

armour and remedial works to the crest access track.  

• Sands nourishment at Wyomi to be continued annually or as required following storm events 

(refer Wavelength 2020c). This should continue until confirmation of the preferred adaptation 

pathway (defend or retreat) for the greater Wyomi area (see below). 

• The ad-hoc rock seawall to the north and the GSC seawall sections to the north and south of 

the Wyomi rock seawall, do not provide adequate protection. However, upgrade of these 

structures should be deferred until the adaption pathway for the greater Wyomi area is 

confirmed. Deferral of these works assumes that adequate sand nourishment is undertaken as 

recommended above. 
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Other physical works: 

• Sediment by-passing activities at Cape Jaffa marina should be maintained, at a rate of at least 

47,000m3 per year. 

8.1.3. Planning and review 

Storm preparedness and community education may reduce the impacts of flooding on private 

residences at Pinks Beach and Kingston. The following is recommended to be implemented by KDC and 

the community: 

• Community information/education sessions outlining the areas at risk, and the conditions that 

may cause flooding. 

• Establishment of a local warning system (e.g. via a social media and other means) to notify 

residents of potential events and associated flooding, allowing them to prepare. 

• Sandbagging or placement of barriers around at-risk properties by the property owners prior 

to potential flood events. 

• Encouragement and support at-risk property owners to develop flood emergency plans. 

• Undertake an audit of Council buildings and assets within the flood hazard areas to assess 

whether building/asset modifications to improve building resilience and accommodate 

flooding can be implemented.  

• Review the current beach access arrangements at Cape Jaffa and plan for future access 

requirements, including potential changes to access locations at Cape Jaffa jetty and One and 

All Drive. 

• Ensure that future planning decisions are made in line with the recommendations of this 

adaptation plan and that the coastal hazard maps developed as part of this study (and updated 

with monitoring data collected over time) are used to inform future decisions regarding 

development from Cape Jaffa to Blackford Drain. 

• Review and update Council planning policies in light of the findings of this study, including 

review of inconsistent site level and floor level requirements currently specified. This review 

should consider inclusion of flood resilient building principles within the planning scheme, 

particularly for existing properties. 

• A key recommendation from the Maria Creek Project (Wavelength, 2020b) results in the possible 

loss of Maria Creek as a usable boat launching facility, leaving Cape Jaffa as the remaining 

Service Level 4 boat launching facility to service the Kingston District Council Area. Prior to the 

permanent closure of the Maria Creek boat launching facility, KDC should confirm that Cape 

Jaffa is the preferred Level 4 facility to service the needs of the Kingston area for the long term.  

• Coastal adaptation planning for this area should be reviewed every five years (or sooner as 

required) taking into account: 

o improved/updated understanding of coastal hazard risks for the KDC area;  

o changes to relevant planning policies; 
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o any significant changes to current coastal infrastructure and management requirements (i.e. 

Maria Creek) ; 

• The Wyomi area requires further testing of the viability of a managed retreat pathway (against 

a staged defend approach). This analysis should include: 

o valuation data for private properties potentially effected to understand aspects such as 

costs associated with land buy back’s; 

o expert guidance on Councils liability and responsibility to inform the retreat process; 

o focussed engagement with landowners to gauge appetite for managed retreat; 

o further refinement of the design, required staging and associated costings for the defend 

pathway, for a more robust comparison; 

8.2. Medium to longer term 

• Work with SA SES SE Drainage Board, DEW, CPB, DPTI and other relevant agencies to develop 

and implement a local flood emergency plan for Butchers Gap Drain, Maria Creek and Blackford 

Drain flooding. This plan should outline prevent/preparedness arrangements, response 

arrangements, and relief and recovery arrangements in the event of a flood.  

• Implementation of flood resilient building approaches for works on existing buildings where 

possible. This may include wet proofing or dry proofing approaches (Queensland Building 

Reconstruction Authority, 2019), depending on the design of the building and the costs 

associated with different retrofitting approach. The building/asset audit (detailed in the short-

term actions) will provide guidance on what types and where such works can be applied. 

• Construction of flood levees and road raising options to manage flood risks across the area as 

required. The triggers for planning and design works are set out in the relevant adaptation 

pathway maps. Liaison and collaboration with DPTI and SE Drainage Board on assets under 

state care and control will be required. 

• Consider the requirement for access to existing jetty structures at Cape Jaffa and Kingston and 

how access will be maintained should erosion occur. Options include the extension landward of 

the jetty structures themselves as erosion progresses, or a defend pathway for the existing 

access paths.  Noting the Cape Jaffa Jetty is under the care and control of DPTI, liaison and 

collaboration with DPTI will be required for the consideration of this asset. 

• Undertake the steps outlined above (managed retreat viability assessment)  to plan for the 

managed retreat of the  private properties at Cape Jaffa (Kings Dve) identified at risk by the 

end of the century.Although not within the scope of this study, it is recognized that there are 

potential impacts on groundwater associated with sea level rise. This can include local 

increases in the ground water table which could adversely affect for example building 

foundations or the performance of local septic tank system.  An assessment of these potential 

impact including the development of monitoring and/or planning actions is required for those 

areas outside of SA Water provision (i.e. Pinks Beach/Wyomi). 
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Appendix A: Condition Inspection Report  

 



Kingston Coastal Adaptation Study
Assessment of damage & repair
CAPE JAFFA BREAKWATERS

STRUCTURE LOCATION DAMAGE REPAIR/UPGRADE RECOMMENDATION RECOMMENDED TIMING

External trunk (Chainage 
0 to 35m)

Very poor condition, with slumping 
of armour, exposed core and 
severe wave overtopping evident

-Remove existing armour
-Trim and replenish core
-Replace armour and add additional 2 
layers armour (1T minimum granite at 
1V:2H slope)

Immediate (1 year)

External trunk (Chainage 
35m to 160m)

Poor condition. Armour slumped 
and core exposed in several 
locations

-Rework existing armour
-Add additional layer/s of armour as 
required (1T minimum granite at 1V:2H 
slope)

Short term (<3 years)

Breakwater head
Fair condition, some gaps in 
armour layer, no core exposed

-Rework existing armour
-Fill gaps in armour layer with additional 
armour (2T minimum granite at 1V:2H 
slope)

Medium Term (<10 years)

Internal trunk (full length)
Fair condition, some minor 
slumping of rock

Trim slope Medium Term (<10 years)

External trunk (Chainage 
0 to 240m) is buried by 
sand

Unknown condition

External trunk (Chainage 
240 to 320m)

Fair Condition. Slumping of armour 
in places with minor voids present. 
No core visible

-Rework existing armour
-Fill gaps in armour layer (2T minimum 
granite at 1V:2H slope)

Medium Term (<10 years)

External trunk (Chainage 
320 to 360m)

Poor condition. Armour slumped 
and core exposed in places

-Rework existing armour
-Add additional layer of armour as required 
(2T minimum granite at 1V:2H slope)

Short term (<3 years)

External Breakwater Head 
(Chainage 360 to 390m)

Fair Condition. Slumping of armour 
in places with voids present. No 
core visible

-Rework existing armour
-Fill gaps in armour layer (4T minimum 
granite at 1V:2H slope)

Medium Term (<10 years)

Internal Breakwater Head
Poor condition. Armour slumped 
and core exposed in places

-Remove existing armour
-Trim and replenish core
-Replace armour and add additional layer 
armour (4T minimum granite at 1V:2H 
slope)

Short term (<3 years)

Internal trunk (Chainage 0 
to 220m)

Good condition

Internal trunk (Chainage 
220 to 360m)

Fair Condition. Slumping of armour 
in places with minor voids present. 
No core visible

-Rework existing armour
-Fill gaps in armour layer (1T minimum 
granite at 1V:2H slope)

Medium Term (<10 years)

East Breakwater

West Breakwater



25 0 25 50 75 100 m

Buried, condition
unknown

Very Poor
Poor
Fair
Good

Condition

Trim slope

Reconstruct section with
new core and armour
layers (1T min granite
at 1V:2H slope)

Rework existing armour
and fill gaps as required
(2T head and 1T trunk
granite at 1V:2H slope)

Reconstruct section with
new core and armour
layers (4T min granite
at 1V:2H slope)

Rework existing armour and
fill gaps as required (4T min
granite at 1V:2H slope)

Rework existing armour and
fill gaps as required (2T min
granite at 1V:2H slope)

Rework existing armour and add
additional layer of armour as
required (2T minimum granite at
1V:2H slope)

Rework existing
armour and fill gaps
as required (1T min
granite at 1V:2H
slope)



Kingston Coastal Adaptation Study
Estimate of repair costs
CAPE JAFFA BREAKWATERS

CONSTRUCTION WORKS

Item 
No. Description Unit Quantity  Rate, $  Amount, $ 

1 IMMEDIATE - EASTERN BREAKWATER
1.1 Preliminaries Item Sum 11,750$         
1.2 Remove armour (External trunk (Chainage 0 to 35m)) t 386  $           30 11,576$         
1.3 Top up core (External trunk (Chainage 0 to 35m)) m3 70  $           80 5,600$           

1.4
Replace stockpiled armour (External trunk (Chainage 0 to 35m)) t 386  $           50 

19,294$         

1.5
Supply and place 2 layers 1T granite armour (External trunk 
(Chainage 0 to 35m))

t 772  $         105 
81,034$         

1.6 SUB-TOTAL (INC 10% PRELIMINARIES) 129,254$       

2 SHORT TERM (<3 YEARS) - EASTERN BREAKWATER
2.1 Preliminaries Item Sum 18,600$         

2.2
Rework existing armour (External trunk (Chainage 35m to 160m)) t 1378  $           30 

41,344$         

2.3
Add additional 1T granite armour layer (External trunk (Chainage 
35m to 160m))

t 1378  $         105 
144,703$       

2.4 SUB-TOTAL (INC 10% PRELIMINARIES) 204,647$       

3 SHORT TERM (<3 YEARS) - WESTERN BREAKWATER
3.1 Preliminaries Item Sum 20,010$         

3.2 Rework existing armour (External trunk (Chainage 320 to 360m)) t 756
 $           30 

22,680$         

3.3
Add additional 2T granite armour layer  (External trunk (Chainage 
320 to 360m)) t 756

 $         105 
79,380$         

3.4 Remove armour (Internal Breakwater Head) t 504  $           30 15,120$         
3.5 Top up core (Internal Breakwater Head) m3 60  $           80 4,800$           
3.6 Replace stockpiled armour (Internal Breakwater Head) t 504  $           50 25,200$         

3.7
Supply and place 1 layer 4T granite armour (Internal Breakwater 
Head) t 504

 $         105 
52,920$         

3.8 SUB-TOTAL (INC 10% PRELIMINARIES) 220,110$       

4 MEDIUM TERM (<10 YEARS) - EASTERN BREAKWATER
4.1 Preliminaries Item Sum 6,620$           
4.2 Rework existing armour (Breakwater head) t 945  $           30 28,350$         
4.3 Fill gaps with 2T granite armour layer (Breakwater head) t 315  $         105 33,075$         
4.4 Trim slope (internal trunk) m 160  $           30 4,800$           
4.5 SUB-TOTAL (INC 10% PRELIMINARIES) 72,845$         

5 MEDIUM TERM (<10 YEARS) - WESTERN BREAKWATER
5.1 Preliminaries Item Sum 43,610$         

5.2 Rework existing armour (External trunk (Chainage 240 to 320m)) t 2268
 $           30 

68,040$         

5.3
Fill gaps with 2T granite armour layer (External trunk (Chainage 
240 to 320m)) t 756

 $         105 
79,380$         

5.4
Rework existing armour (External Breakwater Head (Chainage 
360 to 390m)) t 1134

 $           30 
34,020$         

5.5
Fill gaps with 2T granite armour layer (External Breakwater Head 
(Chainage 360 to 390m)) t 378

 $         105 
39,690$         

5.6 Rework existing armour (Internal trunk (Chainage 220 to 360m)) t 3308
 $           30 

99,225$         

5.7
Fill gaps with 1T granite armour layer (Internal trunk (Chainage 
220 to 360m)) t 1103

 $         105 
115,763$       

5.8 SUB-TOTAL (INC 10% PRELIMINARIES) 479,728$       

TOTAL TO SUMMARY  $    1,106,583 

29/06/2020



Kingston Coastal Adaptation Study
Assessment of damage & repair
MARIA CREEK BREAKWATERS

STRUCTURE LOCATION DAMAGE REPAIR/UPGRADE RECOMMENDATION

North Breakwater
Seaward 100m 
(internal and external 
trunk and head)

Fair to good condition. Some 
minor voids in armour layer 
present 

No repairs recommended

Seaward 150m of 

internal trunk1

Gaps in armour layer Supply and place additional layer of rock armour units, 
1.5T minimum at 1V:2H max slope

Seaward 80m of 
external trunk (past 

knuckle)1

Gaps in armour layer Replenishment of armour where 'gaps' are apparent. 
Minimum 2.5t at 1V:3H slope

External trunk, from 
knuckle 70m 

landward1

Armour placement in poor 
condition with some exposed 
core

Place 2 Layers of rock armour units, 1.5T minimum at 
1V:2H max slope

Breakwater head Armour placement in poor 
condition with some exposed 
core

Reconstruct head:
-Remove existing armour
-Top up and trim core layer
-Replace armour, including additional layer of rock 
armour units, minimum 2.5t at 1V:3H slope

Seaward 150m of 

access track1

Voids in access track 150mm thick, 3.0m wide cement treated rubble track 

1.Southern breakwater trunk damage based on Tonkin (2017) condition inspection, as trunk covered with sand and wrack during site visit
2. Repairs aim to maintain Maria Creek breakwaters sediment trapping function, with a saturated southern beach.

South Breakwater 
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Kingston Coastal Adaptation Study
Estimate of repair costs
MARIA CREEK BREAKWATERS

CONSTRUCTION WORKS

Item 
No. Description Unit Quantity  Rate, $  Amount, $ 

1 PRELIMINARIES Item Sum 101,300$       

2 SOUTH BREAKWATER

2.1 Supply and place additional layer of 1.5t armour rocks 
(Seaward 150m of internal trunk) t 2835 105$          297,675$       

2.2 Supply and place 2.5t armour rocks to repair gaps in armour 
layer (Seaward 80m of external trunk (past knuckle)) t 1134 105$          119,070$       

2.3 Supply and place 2 layers of 1.5t armour (External trunk, from 
knuckle 70m landward) t 3969 105$          416,745$       

2.4 Remove armour in breakwater head t 850.5 30$            25,515$         
2.5 Top up core in breakwater head m3 150 80$            12,000$         

2.6 Supply and place additional layer 2.5t armour in breakwater 
head t 850.5 105$          89,303$         

2.7 Place stockpiled 2.5t armour in breakwater head t 850.5 50$            42,525$         

2.8 Supply and place cement stabilised rubble (seaward 150m of 
access track) m3 67.5 150$          10,125$         

TOTAL TO SUMMARY  $    1,114,258 

29/06/2020



Kingston Coastal Adaptation Study
Assessment of damage & repair
WYOMI BEACH SEAWALLS

STRUCTURE DAMAGE REPAIR/UPGRADE RECOMMENDATION

North Ad-hoc Rock 
Seawall (25m length)

-Low crest level 
-High foundation level
-Poor interlocking and 
placement of armour

Upgrade to same standard as Centre Rock Seawall

North 2.5m3 GSC 
Seawall (72m length)

-Low crest level
-High foundation level

Upgrade to same standard as Centre Rock Seawall

Centre Rock Seawall Good condition No repairs required

South 2.5m3 GSC 
Seawall (72m length)

Low crest level Upgrade to same standard as Centre Rock Seawall

South 0.75m3 GSC 
Seawall (30m length)

-Low crest level
-High foundation level

Upgrade to same standard as Centre Rock Seawall

1. Crest and foundation level review based on Wyomi Seawall Investigations Technical Note (Wavelength, 2020)
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Kingston Coastal Adaptation Study
Estimate of repair costs
WYOMI BEACH SEAWALLS

CONSTRUCTION WORKS

Item 
No. Description Unit Quantity  Rate, $  Amount, $ 

1 North Ad-hoc Rock Seawall (25m length)
1.1 Upgrade to same standard as Centre Rock Seawall m 25  $  4,000 100,000  

2 North 2.5m3 GSC Seawall (72m length)
2.1 Upgrade to same standard as Centre Rock Seawall m 72  $  4,000 288,000 

3 South 2.5m3 GSC Seawall (72m length)
3.1 Upgrade to same standard as Centre Rock Seawall m 72  $  4,000 288,000 

4 South 0.75m3 GSC Seawall (30m length)
4.1 Upgrade to same standard as Centre Rock Seawall m 30  $  4,000 120,000 

TOTAL TO SUMMARY  $  796,000 

29/06/2020



 

 

Appendix B: Technical Note Erosion and Flood Mapping Calculations  

 

  



 

Technical Note 

Date: 29/04/2020 

Client: Kingston District Council  

Subject: Kingston Coastal Adaptation Strategy – erosion and inundation mapping calculations 

1 Introduction 

Kingston District Council (KDC) commissioned Wavelength Consulting Pty Ltd (Wavelength)  to 

undertake a Coastal Adaptation Strategy (CAS) for the coastline between Cape Jaffa through to 

Blackford Drain (Long Beach Road), inclusive of Wyomi Beach, Pinks Beach and the township of Kingston 

in accordance with the Coastal Adaptation Decision Support Pathways Framework (hereafter referred to 

as “the Framework”). A requirement of the Framework is to undertake coastal erosion and inundation 

mapping to inform the adaptation strategy. This technical note outlines the calculations undertaken to 

support the erosion and inundation mapping. 

For ease of assessment, the study area has been split into six section (as shown in Figure 1) based on 

the underlying geomorphology and specific features such as drains and marinas: 

• Section 1: Cape Jaffa to Cape Jaffa Marina 

• Section 2: Cape Jaffa Marina to Butchers Gap Drain 

• Section 3: Butchers Gap Drain to the north end of Pinks Beach 

• Section 4: Wyomi Beach south to Thredgold Ave (Kingston) 

• Section 5: Thredgold Ave (Kingston) to Maria Creek Drain (Kingston) 

• Section 6:  Maria Creek Drain (Kingston) to south of Blackford Drain 



 

  

 

Figure 1 Definition of assessment sections 

2 Erosion mapping 

2.1. Approach 

The South Australian Coast Protection Board’s Policy for coastal erosion, flooding and sea level rise 

states that for consideration of erosion setbacks, estimates need to be made of the potential coastal 

retreat during the next 100 years. The policy recommends that local long-term erosion or accretion 

trends be considered, as well as potential storm erosion, and likely recession due to sea level rise (SLR) 

(CPB, 1992). These three factors have been considered in establishing the erosion mapping for the 

relevant planning horizons (2050 and 2100) and are discussed in more detail below, they are referred 

to throughout this technical note as follows: 

• S1 - Storm erosion; 

• S2 - Long-term erosion or accretion; 

• S3 - Recession due to sea level rise 



 

  

It is acknowledged that a limitation to this study is the limited availability of field data to calibrate and 

verify the calculations set out in this technical note. Given this, the calculated setback distances provide 

a first pass assessment of the areas at risk to inform the adaptation strategy, and are to be used as 

approximations only. Recognising these limitations, a conservative approach has generally been 

adopted throughout the calculations.  

Mapping of coastal hazard lines were produced to provide a general guidance for the adaptation 

strategy and to identify areas prone to coastal hazards. It is acknowledged that best practices in coastal 

management industry are moving away from the use of coastal hazard lines, towards risk-based 

approaches. However, the conservative approach of mapping coastal hazard lines is considered 

sufficient for this study to provide a first pass assessment of areas at risk to coastal recession and erosion 

(Gordon, 2015). 

3 Storm erosion modelling (S1) 

3.1. Software 

SBEACH (Storm-induced BEAch CHange) software was used to predict and analyse short–term, storm-

induced erosion at the site.  The SBEACH model is the most commonly used model within industry for 

evaluating beach response to storms, and has been successfully calibrated and verified for a number of 

Australian beaches (Carley, 2001).   

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 a defined grain size in the fine to medium sand range. 

3.2. Model inputs 

3.2.1. Bathymetry profiles 

A review was undertaken of the 47 cross-shore profiles obtained from the Department of Environment 

(DEW). Of the 47 profiles, 5 cross-shore profiles were selected to represent conditions in Sections 1 to 

5 of the coastline as detailed in Table 1 below and locations shown in Figure 2 and Figure 3.  

A hybrid profile was created for Section 6 (north of Maria Creek) as there were no available measured 

profiles which are representative of the typical shoreline conditions in this section. Profile 715003 lies 

immediately north of Maria Creek however the beach and backshore areas are representative of the 

former outlet of Maria Creek and do not reflect the beach and backshore along the majority of Section 

6. Profile 715019 was measured once in 2005 from -0.5m AHD for a distance offshore of 1200m.  This 

was used as the offshore section of the hybrid profile, while areas above -0.5m AHD were sampled from 

the 2018 LiDAR dataset (LCLGA, 2018). 

The cross-shore profiles used in the SBEACH modelling were interpolated to a grid resolution of 1-3m 

depending on the length of the profile.  

 



 

  

Table 1:  Summary of shoreline profiles used for SBEACH modelling 

Section Profile No. Extent Date 

1 715049 Beach between Cape Jaffa and Cape Jaffa Marina 03/04/2018 

2 715053 Beach north east of Cape Jaffa Marina to Butchers Drain 04/04/2018 

3 715001 Beach from Butchers Drain to the north end of Pinks 

Beach 

05/04/2018 

4 715009 Wyomi Beach south to approx. Thredgold Ave (Kingston) 05/04/2018 

5 715030 Beach between Thredgold Ave and Maria Creek Drain 05/04/2018 

6 715019 Beach from north of Maria Creek Drain to south of 

Blackford Drain 

30/03/2005 

(Profile) 

2018 (LiDAR) 

 

 

Figure 2  : Profile locations – Section 1 and 2 

 



 

  

 

Figure 3: Profile locations – Section 2 to 6 

 

 



 

  

3.2.1. Horizontal Setback Datum 

The Horizontal Setback Datum (HSD), which is typically defined as the base of the erosion scarp on an 

eroding shoreline, or the vegetation line.  The HSD was estimated for each of the SBEACH profiles 

through the use of aerial photographs, cross-shore profiles, and LiDAR data (LCLGA, 2018). 

3.2.2. Sediment grain size 

Sand characteristics were obtained from 6 sediment samples collected at the location of profiles 715001, 

715003, 715004, 715009, 715052, and 715054 (locations shown in Figure 2 and Figure 3), to represent 

each section. The mean (D50) sediment diameter varied along the coastline, from fine to coarse sand.  

Table 2: Sediment Data 

Section Location D50 (mm) Description 

1 715054 0.50 Medium Sand 

2 715052 0.50 Medium Sand 

3 715001 0.27 Medium Sand 

4 715009 0.23 Medium Sand 

5 715004 0.24 Fine Sand 

6 715003 0.70 Coarse Sand 

 

  



 

  

3.2.3. Design storm inputs 

Site specific wave data was not available for this study, which is noted as a significant limitation. The 

wave parameters applied to the storm beach modelling are summarised in Table 3 below. 

Table 3: Design storm parameters 

Model Parameter Value Justification 

Design storm 

event  

100yr ARI The policy establishes the 100 year ARI as the standard for 

assessing coastal development in South Australia (CPB, 

1992). 

Storm duration 43 hrs x 2 = 

86hrs 

Based on the results of the analysis of the Cape de Couedic 

wave buoys (approx. 300km from Kingston) the median 

storm duration was found to be 43hrs (Shand et al., 2011). 

 

A 2016 storm event which caused significant erosion at 

Wyomi Beach (Wavelength, 2020) had a longer duration of 

around 72 hours, as seen in Figure 4.  The extended duration 

of elevated water levels for this event is thought to be 

significant factor in the erosion that was observed. 

 

To develop a design storm for the erosion assessment, two 

storm durations were tested.  The first scenario was created 

by scaling the peak of the 2016 event to the required 100 

year ARI water level. 

 

The second scenario was a 43hr subset of the scaled 2016 

event which was run twice consecutively, to account for 

potential storm clustering.  This is considered a reasonable 

yet conservative approach to account for the effects of 

clustered storm events (WRL, 2013).  

 

The resultant erosion estimated for each profile was 

generally similar for both design events and the greater of 

the two was selected for the assessment. 

100yr ARI wave 

height 

1.65m Analysis of recent modelling of wave conditions in Lacepede 

Bay (Maria Creek Sustainable Infrastructure Project – 

Conceptual Understanding Technical Note) estimated the 

100 year ARI wave height at Maria Creek to be 1.65m.  This 

has been applied across the study area.  

 

These 100yr ARI design wave heights were applied 

continually for the duration of the SBEACH model runs. 



 

  

Model Parameter Value Justification 

100yr ARI wave 

period 

15s Analysis of wave modelling results in Lacepede Bay (Maria 

Creek Sustainable Infrastructure Project – Conceptual 

Understanding Technical Note) found that wave periods are 

typically in the range of 5 to 20s with a mean of 13 second. 

The 2016 storm event had a peak wave period of 14.4s with 

a peak wave height of 1.65m. Therefore, conservatively for 

this analysis a 100 year wave period of 15s has been 

adopted.  

Wave angle  Shore normal Conservative approach for modelling storm erosion in 

SBEACH. 

100yr ARI water 

level  

100yr ARI 

water level  

= 1.6m AHD 

 

A 100 year ARI water level estimate of 1.6m AHD at Kingston 

was calculated by the Coast Protection Board in 1993.   The 

2016 storm event was disaggregated into tide and tidal 

anomaly, with the tidal anomaly then factored and added 

back to the tidal signal so that the peak water levels 

corresponded with a 100yr ARI water level, as shown in 

Figure 4. This is considered a conservative but not 

unreasonable estimate of conditions given low pressure 

systems are responsible for large waves, strong winds and 

storm surges (WRL, 2013).  

 

 

 
Figure 4:  100-year 72hour Design Storm Water Levels (Sections 3-6) 



 

  

3.3. Results  

The potential storm erosion is measured from the Horizontal Setback Datum (HSD), the HSD is the 

vegetation line on a stable or accreting sandy shore or the equivalent indicator of the landward limit of 

annual active beach behaviour on receding shorelines.  The HSD was estimated for each of the SBEACH 

profiles through the use of aerial photographs and LiDAR data (LCLGA, 2018).   

The results of the SBEACH modelling are summarized in Table 4 below.  An example of the SBEACH 

modelling results is provided in Figure 5 and Error! Reference source not found.. 

Table 4: Setback allowances 

Section Profile Location Storm erosion allowance (m) 

1 715049 6 

2 715053 6 

3 715001 15 

4 725008 16 

5 715030 27 

6 715019 8 

 

For Section 4, erosion extents were calculated for both profile 715008 and 715009.  The result for 715008 

was selected as this represents the worst-case erosion for this section.  Noting setbacks are only applied 

to those sections without existing protection (i.e. rock revetments). 

Note that the storm erosion allowances are measured relative to the HSD, which is different for each 

section.  Those sections (such as Section 5) with wide low foredune will experience relatively greater 

storm erosion as measured from the edge of the existing foredune/vegetation.  Some sections, like 

Section 2 and 4 have already experienced significant erosion and further erosion is measured from the 

foot of the existing erosion scarp.   

 

 

 

 

 

 

 

 



 

  

 

Figure 5: Example of SBEACH Results for Section with Existing Erosion Scarp (Profile 715053, 

Section 2) 

 

Figure 6: Example of SBEACH Results for Section with Existing Erosion Scarp (Profile 715008, 

Section 4) 

 

 

 

  



 

  

4 Long term shoreline recession (S2) 

To assess the long-term trend of the beach planform, (e.g. shoreline recession or accretion) a review 

was undertaken of historical reports, studies and correspondence between the CPB and the Council. In 

addition to this;  

o Following the review of the available 47 profiles, analysis was undertaken of 18 cross-shore 

profiles captured by the DEW.  Data was available for up to 41 years for some profiles. The 

profiles have typically been captured annually, and generally post-summer (March, April, May), 

location as shown in Figure XX . 

o Historical imagery analysis for the years 1978, 1988, 1996, 1999, 2008 and 2019 (covering 41 

years). The analysis supplements imagery analysis undertaken in earlier studies of the area. 

An overview of the long-term trends for each section within the study area are provided here. The 

history of shoreline movement is discussed together with the estimated rates of change for each Section. 

In general, across the study area the following processes influence long-term shoreline changes: 

• The wide and shallow offshore shelf (the 10m depth contour is 18km offshore at Lacapede 

Bay) and the presence of shallow nearshore reefs (North Rock/Margaret Brock Reef) 

attenuates wave energy at the shoreline, with the wave energy reducing from north to south 

along Lacapede Bay (Short and Hesp, 1980). 

• Sediment transport processes are understood to move sediment parallel to the coastline, with 

a dominant northern transport direction. Sediment is understood to be carried along the 

shoreline from Cape Jaffa towards Kingston. This process has been partially interrupted by the 

construction of the Cape Jaffa Marina, with evidence of sediment build up (widening of the 

beach) on the western side of the breakwater and erosion on the eastern side. 

• This process is also repeated at Maria Creek Drain with significant sediment build up south of 

the breakwaters, erosion to the north is limited. Breakwaters were first constructed at the 

Maria Creek outlet between 1988 and 1996 (Tonkin Consulting, 2018). The initial construction 

included two breakwater segments perpendicular to the shoreline. The southern breakwater 

was then extended between November 1999 and July 2000 by the addition of an angled 

section.  

 

Figure 7: Profile locations – Section 1 and 2   



 

  

 

Figure 8: Profile locations – Section 4 to 6  

  



 

  

 

4.1. Section 1: Cape Jaffa to Cape Jaffa Marina 

• Previous studies (Short & Hesp, 1980; Mavrinac, 1984; Tonkin Consulting, 2004) have recognised 

the shoreline between Cape Jaffa to the Cape Jaffa Marina as accretionary prior to the presence 

of the marina. Mavrinac (1984) noted that erosion was prominent south/west of the Cape Jaffa 

jetty from 1945-1975, then became accretionary from 1975-1981. 

• Analysis of imagery from 1977-2008 between the Cape Jaffa jetty and the marina breakwaters, 

the accretionary trend was similar to the areas to the west until the marina construction circa 

2008.  Since this time, the shoreline has advanced in excess of 100m in some locations. The sand 

build-up at the west breakwater now extends towards the end of the breakwater with sand 

moving around the structure and depositing in the deeper waters of the entrance channel. 

• Profile 715002 runs along an alignment adjacent to the west breakwater and has been 

monitored since 1977. Prior to 2008 it exhibited the same trends as shown in the historic 

imagery for locations further west.  However, the accretion rate was slower at 0.75m/yr.  Then 

in the following 2 years (at 2010), the shoreline had accreted by a further 110m due to trapping 

of sediment moving alongshore by the breakwater. This accretion is consistent with predicted 

trends detailed in the Cape Jaffa Marina EIS (WBM Oceanics, 2004), although the magnitude 

and extent of the accretion is underpredicted. Without by-passing accretion of around 70m was 

predicted at the west breakwater, extending west for a distance of approximately 250m. 

• Profiles 715049,715054, 715050 have been monitored since 2006 and show the same rapid 

accretion due to the presence of the marina’s western breakwater. The rate of accretion is 

gradually slowing as the shoreline reaches a more stable alignment with the breakwater.  This 

means that the rate of sand moving along past the breakwater and depositing sand into the 

entrance channel is likely to increase.   

4.2. Section 2: Cape Jaffa Marina to Butchers Gap Drain 

• Previous studies (Short & Hesp, 1984; Tonkin Consulting, 2004) noted that historically erosion 

has occurred east of Cape Jaffa jetty. 

• Since the construction of the marina, erosion along this section has accelerated.  Trapping of 

sediment to the west has increased erosion along the shoreline over a distance of approximately 

1800m from the eastern breakwater.  Significant erosion (up to 85m) immediately east of the 

eastern breakwater is visible in 2018 aerial imagery. The Cape Jaffa Marina EIS (WBM 

Oceanics,2004) predicted that without sediment bypassing, the reduction is sand transport east 

of the marina entrance could be around 60-70m over a distance of 600m. 

• Photos taken with the profiles show a significant erosion scarp, with rapid loss of established 

dune vegetation. The following images were taken at profile 715052, looking north east. There 

is a clear erosion progress, starting with the loss of the incipient dune covered with grasses, 

followed by scarping of the foredune and loss of the larger, more established dune vegetation. 



 

  

   
 

  
 

Figure 9 Photographs looking north east from 715052 taken since 2006 during profile 

monitoring 

• The three profiles, 715051, 715052, and 715053 all lie within the eroded area downdrift of the 

marina.  Erosion since 2006 has been at a rate approximately of 3.2 to 6.2 m/year.  

• Due to the infilling of the marina entrance channel with sand, dredging has been undertaken 

by Council to maintain navigability of the entrance. This material has been deposited along the 

east shore close to the marina. 

• Further north east the shoreline changes are more variable, with periods of accretion and 

erosion seen in the historic imagery. Figure 10 shows areas where there has been net accretion 

or erosion between 1978 and 2019.  Rates of erosion range from approximately 1.1 m per year 

to 2.7 m per year. 

2006 

2018 

2010 



 

  

 

Figure 10 Examples of alternating accreting and erosional areas along Section 2  

 

4.3. Section 3: Butchers Drain Gap Drain to the north end of Pinks Beach 

• This section is a net accreting shoreline, as identified by Short & Hesp (1980) and confirmed 

through analysis of the historical imagery (1978-2019), although it does experience periods of 

erosion as seen in historic imagery. 

• The profile 715001 is located midway along this section and shows a variable pattern of erosion 

and accretion between 1977 and 2018. Overall, there has been net accretion of around 65m, at 

a rate of approximately 1.6m/yr. 

• The historical imagery analysis indicates that south of the profile, the net accretion rate is 

around 0.9-1.1m/year, while to the north it is higher at around 1.5m/yr. 

• Monitoring of the seagrass profile’s offshore of Butchers Gap Drain found that the seagrass line 

near profile 715001 has receded 40 m over a 5 years period, according to anecdotal 

observations provided by survey team (Wear et al, 2006).  This reduction in seagrass coverage 

has the potential to expose more sand in the nearshore zone to wave action and increase sand 

movements along the shore contributing to the continued accretion.   

• The following photos were captured at profile 715001 looking both south and north since 2006.  

They show the increasing accretion, and the development of a densely vegetated dune system. 



 

  

  

  

  

  

Figure 11 Views to the south (left) and north (right) of Profile 715001 showing the 

continued accretion along Section 3 

 

2005 

2006 

2013 

2017 



 

  

4.4. Section 4: Wyomi Beach south to Tredgold Ave (Kingston) 

• Wyomi Beach south experiences significant accretion and has provided a source of beach 

nourishment material for erosion prone areas immediately to the north.  

• On-going erosion as a result of occasional strong north-westerly wind and storm surge has 

occurred at Wyomi Beach. Recent significant erosion events have occurred in 1992, 2008, 2014 

and 2015 (Civil and Environmental Solutions, 2015). 

• KDC and the CPB funded periodic replenishment of the dune area prior to 2012.  In 2012 a 

larger scale beach nourishment was undertaken, moving 8,150m3 of sand from the accreting 

area at south Wyomi Beach, to the eroded area between Peter Ave and Lacepede Ave (365m of 

foreshore) (Quinn, 2013). The increase in beach volume was visible in profile 715008 from 2012-

2013 profiles. 

• The storm events in 2014 and 2015 eroded the dune such that the erosion scarp came close to 

the shared path (Civil and Environmental Solutions, 2015). 

• Since these events, KDC has constructed several structures to protect these assets, including 

Geotextile Sand Container (GSC) and rock seawalls, as summarised in Table 5. 

Table 5: Existing coastal protection structure details, Section 4 

Compartment 
Structure 

Description 

Date 

constructed 

Current 

Exposure1 

Indicative 

Foundation 

Level  

(mAHD) 

Indicative 

Crest Level 

(mAHD) 

North 

North 2.5m3 GSC 

seawall 
April 2019 

Top 2 GSCs 

currently 

exposed 

+0.6 +3.0 

North ad hoc rock 

seawall 
Mid 2018 Exposed +0.6 +3.7 

Centre Centre rock seawall 
April – May 

2018 

Exposed to top 

portion of toe 

rock 

-0.6 +3.7 

South 

South 0.75m3 GSC 

seawall 
April 20192 

Top 2 GSCs 

currently 

exposed 

+1.2 +2.7 

South 2.5m3 GSC 

seawall 
April 2019 Buried +0.6 +2.4 

Notes: 1. Based on Wavelength Senior Engineer site visit 21/2/2020. 

2. Original 0.75m3 GSC seawall constructed pre-2018 and upgraded with a top row of 2.5m3 GSCs in April 

2019. 

 

 



 

  

• Two profiles (715008 and 715009) are located in this section.  Profile 715009 shows periods of 

accretion and erosion with a net recession rate of 0.8 m per year up till 2017.  Between 2017 

and 2018 around 10m of erosion occurred, there was substantial loss of sand from the dune as 

well as the lower beach profile. Profile 715008 bisects the new rock revetment.  Again, the profile 

shows periods of erosion and accretion with an overall net erosion trend. 

• The section finishes at Thredgold St, Kingston as it is at approximately this location at the 

shoreline alignment changes and the beach profile become more accretionary. 

4.5. Section 5: Thredgold Ave (Kingston) to Maria Creek Drain 

• North of Thredgold Street to the entrance breakwaters of Maria Creek, the shoreline is 

accretionary. 

• Breakwaters were first constructed at the Maria Creek outlet between 1988 and 1996 (Tonkin 

Consulting, 2018). The initial construction included two breakwater segments perpendicular to 

the shoreline. The southern breakwater was then extended between November 1999 and July 

2000 by the addition of an angled section. 

• The breakwaters have limited sand transport to the north and a large build-up of sand has 

occurred to the south. As the sand builds up and the shoreline alignment adjusts to the 

presence of the structures the sand is able to move around the southern breakwater, and 

typically deposits in entrance channel, leading to shallowing of the channel and restriction of 

outflows.  

• It is understood that up until 2016 the build-up of sediment south of the southern breakwater 

was managed by the Council owned and volunteer operated dredge, this sand was carted north 

of the breakwaters to prevent sediment infilling into Maria Creek.  Periodic maintenance 

dredging would also be performed to maintain the entrance channel depths within Maria Creek.  

• There has also been significant on-going build-up of sea grass wrack along this section.  A 2006 

seagrass study (Wear, R. J., Eaton, A., Tanner, J. E., Murray-Jones, S., 2006) on the effects of drains 

including Maria Creek found that “the seagrass line at Kingston (profile 715004) has receded 84 

m over the last 20 years (recorded by field staff while undertaking survey).” This loss of seagrass 

coverage and exposure of the underlying mobile sand material is likely contributing further to 

the sand movement along the shoreline. 

• Two profiles, 715030 and 715004 are located north and south of the Kingston Jetty respectively. 

715030 has been monitored for 13 years and shows a rate of net accretion of 5.8m/year since 

2005, however the accretion is not constant with most having occurred since 2012. Profile 

715004 has been monitored from 1986 to 2012 and shows net accretion over this period at a 

rate of 1.9m/year. 

• Historic imagery analysis for this assessment as well as that undertaken by Tonkin Consulting 

(2018) indicate that prior to the breakwater construction the coastline was subject to periods of 

both accretion and erosion. Since construction, accretion has been the dominant process, with 

around 100m of accretion in some locations since 2012. 

• Recent imagery collected in February 2020 shows the continued movement of sediment around 

the southern breakwater into the entrance channel and significant shoaling of the channel, as 

shown in Figure 12. 



 

  

 

Figure 12 Aerial Image of the Maria Creek Entrance showing shoaling of the entrance 

channel 

 

4.6. Section 6: Maria Creek Drain to south of Blackford Drain 

• North of Maria Creek for a distance of around 450m, is a low-lying area which was, prior to the 

current channel and breakwaters, the main outlet to Maria Creek.  The 1978 image show a wide 

sand bar at the entrance to the channel with the main outlet to the coast towards the north end 

of this area.  The channel was likely closed during low flow periods by the build-up of sand. In 

the 1988 image the cut, which is now the main Maria Creek entrance, has been constructed and 

the entrance to the north is now restricted. 

• Profile 715003 is located north of Maria Creek in this former entrance location.  Monitoring 

since 1986 shows periods of both accretion and erosion have occurred. No significant erosion 

has occurred, indicating sand supply to the area has not substantially diminished since the 

breakwater construction.  

 

  



 

  

4.7. Summary of trends in shoreline movement 

Based on a review of profiles and historical imagery within each section, the following rates of shoreline 

movement have been adopted. Table 6 provides a summary of historic trends in shoreline movements 

for the six sections and subsequent calculated setback allowances for the 2050 and 2100 planning 

horizons. Calculated setback distances have been rounded to the nearest 0.5m. 

Section 1 – the shoreline area east of the Cape Jaffa jetty is currently still adjusting to the presence of 

the Cape Jaffa marina, with a long-term accretion rate of around 1.3m per year based on current 

longshore sediment transport rates. It is expected that the current high rates of accretion immediately 

west of the marina breakwater will slow and stabilise as the shoreline adjusts to the presence of the 

marina. For this section a long-term recession rate of 0 m per year has been adopted. This is a 

conservative assumption as there is considerable uncertainty in whether long-term sediment transport 

rates will be maintained in the future.  This therefore provides a ‘worst case’ approach to identifying 

areas at risk. 

Section 2 – the shoreline east of the marina breakwaters for a distance of around 1800m is eroding as 

it is still adjusting to the presence of the breakwater. It is expected that the current high rates of erosion 

in this area will gradually reduce and stabilise. Further east towards Butchers Gap Drain the beaches 

experience periods of erosion and accretion which vary spatially along the shoreline.  A recession rate 

of 2.7 m per year has been adopted based on the recession observed outside the influence of the marina 

over the 41-year period of the historic imagery.  This is a conservative approach as it assumes that all 

areas along this section could be subject to erosion into the future, and by adopting a more conservative 

recession rate for the length of this section, this provides a ‘worst case’ approach to identifying areas at 

risk. 

Section 3 – although this section has a net accretionary trend, shoreline movements have been variable 

over time.  A long-term recession rate of 0 m per year has been adopted.  

Section 4 - a recession rate of 1 m per year has been adopted for this section based on the recession 

observed over the 13-year period (2005 – 2018) at profiles 715009 and 715008. This only applies to 

unarmoured sections of coastline. 

Section 5 – this section is continually adjusting to the presence of the breakwaters at the entrance to 

Maria Creek and the current high rates of accretion will likely slow and stabilise.  On the provision that 

there are no changes to the configuration of the Maria Creek entrance breakwaters, a long-term 

recession rate of 0m per year is adopted for this section.  This is a conservative assumption and provides 

a ‘worst case’ approach to identifying areas at risk 

Section 6 - The shoreline is considered to be stable, the net long-term recession adopted is 0m.  

Table 6: Summary of historic shoreline movements and subsequent setbacks  

Location 

Historic Erosion 

trend (m/yr) 

2050 Scenario 

(30 years) 

2100 Scenario 

(80 years) 

Section 1 0 0 0 

Section 2 2.7 82.0 218.0 

Section 3 0 0 0 

Section 4 1 30.0 80.0 

Section 5 / 6  0 0 0 

 



 

  

5 Profile modelling (SLR) (S3)  

The most widely used method for estimates of recession as a result of SLR is the Bruun Rule (Bruun 

1962, 1988).  The limitations of this method are well recognised (Ranasinghe et al., 2007) however no 

robust and scientifically recognised alternative currently exists (WRL, 2013) and the application of the 

Bruun Rule remains a part of standard practice, and is supported by a number of state planning policies 

(WA, NSW and QLD) (Mariani et al, 2012). 

A key assumption for application of the Bruun Rule is that the profile is modified by cross shore sand 

transport only and that longshore sand transport does not contribute. In areas where there is high 

longshore sand transport and / or areas with groynes or breakwaters that intercept the longshore 

transport, the contribution to profile evolution by longshore transport is a consideration. These high 

longshore transport conditions apply to the majority of the study area shoreline. 

In instances where the Bruun Rule cannot be applied, and in the absence of long-term monitoring data, 

a Bruun factor “rule of thumb” is typically applied to provide a first pass assessment for setbacks due to 

sea level rise, based on the active slope of the shore profile. 

Analysis of the beach profiles available in each section suggests the active zone slope is each section as 

outlined in Table 7, along with the resultant Bruun Factor. The available profile for Section 6 could not 

be utilised as it was located across the former entrance to Maria Creek and therefore not representative 

of the beach and dune morphology along the majority of the section.  

Table 7: Summary of historic trends for shoreline movements and subsequent setbacks for 

planning horizons 

Location 
Active Slope V:H 

Estimated Bruun 

Factor 

Upper Limiting 

Bruun Factor 

Section 1 1:46 46 50 

Section 2 1:29 29 50 

Section 3 1:29 29 50 

Section 4 1:40 40 50 

Section 5 1:45 45 50 

Section 6 No Data - 50 

 

An upper limit factor of 50 is proposed to account for factors not considered by the Bruun Rule, 

including changes in longshore transport, tidal currents, seagrass vegetation and wave penetration into 

Lacepede Bay. By adopting this “rule of thumb” approach it provides a conservative approach to 

identifying areas potentially at risk. 

The state planning policy recommends an allowance of 0.3 m for SLR to the year 2050, and 1 m by 2100, 

when considering coastal inundation and long-term recession effects and planning for coastal 

development.  Table 8 below presents the estimates of mean SLR for the planning horizons 2050 and 

2100 and the subsequent erosion setback distances using the upper limiting Bruun Factor. 

 

 



 

  

 

Table 8: Sea level rise and erosion setback scenarios 

Section Planning 

Horizon 

Sea Level Rise (m) Shoreline 

Setback (Upper 

limiting Bruun 

Factor, BR50) 

 

1 

2030 0.3 15 

2100 1.0 50 

 

2 

2030 0.3 15 

2100 1.0 50 

 

3 

2030 0.3 15 

2100 1.0 50 

 

4 

2030 0.3 15 

2100 1.0 50 

 

5 

2030 0.3 15 

2100 1.0 50 

 

6 

2030 0.3 15 

2100 1.0 50 

 

  



 

  

6 Summary of erosion set back  

A summary of setback allowances from the proceeding information is presented in  

Table 10. The following coastal hazard lines were mapped for present day conditions, 2050 and 2100 as 

shown in Figure 13 to Figure 18: 

• Immediate zone of wave impact (ZWI) (S1); 

• Almost certain zone of recession (ZR) (S1+ S2); 

• Possible ZR (S1+S2+S3 (BR50)); change to BR 50 

The immediate ZWI hazard line was positioned based on the potential storm erosion (S1), relative to 

the HSD.  The future hazard lines for the 2050 and 2100 scenarios were estimated by taking the 

immediate ZWI hazard line (S1 component) and adding the underlying long-term recession (S2) and 

recession due to sea level rise (S3). 

The coastal hazard line descriptors “Almost Certain” and “Possible” were adopted from the likelihood 

descriptors and the cumulative probability of event occurring over a 60 year lifetime as developed by 

the Australian Geomechanics Society (AGS) in 2007, as presented in Table 9.  

Table 9: Likelihood descriptors (AGS, 2007) 

Descriptor  

Designated Annual  

Exceedance Probability 

Designated cumulative 

probability of event 

occurring over design life of 

60 years  

Almost Certain   5% 95.4% 

Likely  0.5% 26% 

Possible 0.05% 3% 

Unlikely  0.005% 0.3% 

Rare 0.0005% 0.03% 

Barely Credible <0.0005% <0.03% 

 

Further to this, the coastal hazard lines have been determined by adopting various conservative 

assumptions, including: 

• The design storm event consists of the ‘worst case’ of a long duration 100year ARI storm or two 

consecutive short duration 100 year ARI storms occurring consecutively; 

• The 100 year ARI wave height is sustained for the duration of the storm event (rather than 

peaking at this height), and this wave height is coupled with a wave period which is at the upper 

end of typical conditions at the site; 

• Underlying recession rates continue at the average rate observed until 2100; 

• Underlying accretion is not maintained into the future 

 



 

  

• 0.3m and 1.0m of sea level rise are realised by 2050 and 2100 respectively; and 

• The Bruun factor of 50 assumed for the projected levels of sea level rise for 2050 and 2100 as 

an upper limit. 

• Calculated erosion/recession is referenced from the HSD which is significantly landward from 

the Mean High Water Mark (MHHW) in most sections. 

 

Table 10: Summary of setback allowances for present day, 2050 and 2100   

Location 

Present 

Erosion 

setback 

(m) 

S1 

Future erosion setback (m) 

2050 Scenario 2100 Scenario 

S1 +S2 

S1 +S2+ 

S3(BR50) S1 +S2 

S1 +S2+ 

S3(BR50) 

Section 1 6 6 21 6 56 

Section 2 6 88 103 224 274 

Section 3 15 15 30 15 65 

Section 4 16 46 61 96 146 

Section 5 27 27 42 27 77 

Section 6 8 8 23 8 58 



 

 

Figure 13: Coastal erosion hazard lines: Section 1 (Note: Coastal hazard Lines Immediate ZWI, 2050 Almost Certain ZR and 2100 Almost Certain are 

located in the same position) 



 

  

 

Figure 14: Coastal erosion hazard lines: Section 2 



 

  

 

Figure 15: Coastal erosion hazard lines: Section 3 (Note: Coastal hazard Lines Immediate ZWI, 2050 Almost Certain ZR and 2100 Almost Certain are 

located in the same position) 



 

  

 

Figure 16: Coastal erosion hazard lines: Section 4     



 

  

 

Figure 17: Coastal erosion hazard zones: Section 5 (Note: Coastal hazard Lines Immediate ZWI, 

2050 Almost Certain ZR and 2100 Almost Certain are located in the same position) 

 



 

  

 

 

Figure 18: Coastal erosion hazard zones: Section 6 (Note: Coastal hazard Lines Immediate ZWI, 

2050 Almost Certain ZR and 2100 Almost Certain are located in the same position) 



 

  

 

7 Coastal inundation mapping 

The University of Adelaide recently completed a bathtub inundation mapping exercise for the South 

East of South Australia (Sarira and Clarke, 2019) for DEW.  Bathtub modelling is a simplistic approach to 

identify areas of risk to coastal inundation. Bathtub models are elevation based, applying a deterministic 

line across a digital elevation models (DEM), identify the areas below the given inundation scenario.  

There are a number of limitations to the bathtub model approach, studies that have assessed bathtub 

models against more detailed hydrodynamic inundation models have found that on an open coast, 

dynamic wind and wave processes suggest that bathtub models could under-estimate the potential for 

inundation from extreme events (NCCARF, 2017).  Further to this, the quality of the DEM, which is a 

function of the spatial resolution and the vertical accuracy of the data source, has a great influence on 

the accuracy of the inundation mapping.   

For the purposed of providing a first pass identified areas of risk to coastal inundation the bathtub 

model approach is consider sufficient and the inundation mapping undertaken by The University of 

Adelaide has been review. 

7.1. Inundation parameters 

The SA Coast Protection Board has utilised the parameters presented in Table 11 and Table 12 for the 

100 year ARI event for Kingston and Cape Jaffa and the surrounds since 1993.  

It is understood that given the inundation mapping undertaken by the University of Adelaide was a 

regional exercise, the mapped levels did not include an allowance for SLR for the 2019 scenario (since 

1993) or the effects of wave set up.  For the purposes of this study, identifying at a high-level assets and 

key areas at risk to inform longer term adaptation options, this approach has been adopted and deemed 

appropriate. 

Table 11 and Table 12 present the coastal inundation parameters for the relevant planning horizons 

which were applied for the coastal inundation mapping. The Kingston parameters were used to map 

inundation from Blackford Drain to Cape Jaffa, while the Cape Jaffa parameters were used to map 

inundation only for areas south of Rothalls Road. 

Table 11: Storm Inundation Parameters for Kingston (m AHD) 

Parameter  2019 Scenario 2050 Scenario 2100 Scenario 

100yr ARI Storm water level 1.6 1.6 1.6 

Wave set up  0.3 0.3 0.3 

Wave run up  No included Not included Not included 

Sea level rise - 0.3 1.0 

TOTAL  1.9 2.2 2.9 

 



 

  

Table 12: Storm Inundation Parameters for Cape Jaffa (m AHD) 

Parameter  2019 Scenario 2050 Scenario 2100 Scenario 

100yr ARI Storm water level 1.8 1.8 1.8 

Wave set up  0.3 0.3 0.3 

Wave run up  Not included No included Not included 

Sea level rise - 0.3 1.0 

TOTAL  2.1 2.4 3.1 

 

7.2. Results 

The inundation mapping prepared by the University of Adelaide is presented in Appendix A, a review of 

the mapping is summarised below:   

7.2.1. Section 1: Cape Jaffa to Cape Jaffa Marina 

• For the 2019 scenario, there is limited inundation along the shoreline.  Areas inland shown as 

inundated are low lying but there is no direct flow path from the coast and hence actual storm 

tide inundation of these locations is unlikely. 

• 2050 scenario shows increasing inundation south of Cape Jaffa Road, however there is no direct 

flow path from the coast and hence storm tide inundation of these locations is unlikely. 

• By the 2100 scenario storm tide inundation extends inland from the beach and dune system 

and into the denser coastal vegetation. Within the marina precinct, Seagate Way, King Drive, 

and Legoe St are inundated as is the boat ramp and adjacent properties. As with the previous 

scenario, inundation south of Cape Jaffa Road is unlikely, as there is no direct flow path from 

the coast. 

7.2.2. Section 2: Cape Jaffa Marina to Butchers Gap Drain 

• The dunes along the coastline limit extensive direct storm tide inundation along this section 

under the 2019 scenario.  The bath tub mapping does show inundation of extensive low-lying 

areas between the various dune systems which run parallel to the coastline north of Cape Jaffa 

Road, however there is no direct flow path from the coast to these locations and therefore 

actual inundation is unlikely. The only potential storm tide flow path inland is along Butchers 

Gap Drain.  The extent of any inundation via the drain will depend on the volume of flow that 

is able to enter the drain through the inlet at the coast. Inundation of low-lying areas south of 

Cape Jaffa Road has been mapped, however most of this inundation is not possible due to the 

lack of direct flow paths from the coast. Only those locations adjacent to Butchers Gap drain 

could potentially be inundated. 

• For the 2050 scenario, only marginal increases in inundation extents are mapped.  The same 

issues with flow connectivity apply as with the 2019 scenario. There may be increased potential 

for flow connectivity for areas towards Butchers Drain due to coastal erosion of the dune system. 

• Under the 2100 scenario, the inundation areas north of Cape Jaffa Road again only marginally 

increase compared to the 2050 scenario.  There may be increased potential for flow connectivity 

for areas towards Butchers Gap drain due to coastal erosion of the dune system.  Inundation of 

land south of Cape Jaffa Road increased significantly under this scenario.  This is dependent on 



 

  

inflows along Butchers Gap drain and the other drain systems (Maria Creek and Blackford Drain) 

to the north connecting the low-lying coastal lagoon system.  

7.2.3. Section 3: Butchers Gap Drain to the north end of Pinks Beach 

• For the 2019 scenario there is no direct storm tide inundation along the shoreline.  Inundation 

of properties along Marine Parade and Nash Ave at Pinks Beach occurs due to storm tide flows 

entering the Butchers Gap drain and flowing north along the low-lying lagoon system.  These 

flows could potentially flood across Pinks Beach Road.  As noted previously, the extent of this 

inundation of dependent on the volumes of storm tide flows through the Butchers Gap inlet. 

South of the Southern Ports Highway, the lagoon system shows extensive inundation as a result 

of storm tide inflows along Maria Creek. Again, this inundation is dependent on the volume of 

any inflows. 

•  For the 2050 scenario, only marginal increases in inundation extents are mapped.  The same 

issues with flow connectivity apply as with the 2019 scenario. There may be increased potential 

for flow connectivity for areas towards Butchers Drain due to coastal erosion of the dune system. 

• Under the 2100 scenario there is significantly increased inundation of residential areas at Pinks 

Beach, including Pinks Beach Road.  Inundation extents south of the Southern Ports Highway 

also significantly increase. 

7.2.4. Section 4: Wyomi Beach south to Thredgold Ave (Kingston) 

• For the 2019 scenario, there is limited inundation along the shoreline.  Small areas inland east 

of Cooke Street are shown as inundated due to their low elevation but there is no direct flow 

path from the coast and hence actual storm tide inundation of these locations is unlikely. 

Inundation of the coastal lagoon system further inland is associated with flows from Maria 

Creek. 

• The 2050 scenario shows marginally increased inundation west of Cooke St however, as noted 

above there are few if any direct flow paths that would enable these areas to be inundated. 

• Mapped inundation extends increase significantly for the 2100 scenario.  There is an area of 

inundation mapped between Lacepede Ave and Believue Drive at Wyomi Beach however this is 

due to the ground elevation and this is no flow path whereby these areas could be inundated. 

The inundation shown along Cooke Street is from the Butchers Gap drain inflows. 

7.2.5. Section 5: Thredgold Ave (Kingston) to Maria Creek Drain (Kingston) 

• In the 2019 scenario, inundation along this section is associated with storm tide inflows at Maria 

Creek. There is not direct inundation of properties along the shoreline. The extensive coastal 

lagoon system east of Kingston shows substantial areas of inundation, as a result of flows from 

Maria Creek.  This will be dependent on the connectivity along the creek and the volume of the 

storm tide inflows able to propagate up the drain system. 

• By the 2050 scenario, there is increased potential for direct storm tide inundation in and around 

the jetty and also from Maria Creek. Areas in and around Doyle Street, north of Railway Terrace 

are inundated, particularly on the eastern side of Doyle Street. The Princes Highway is not 

inundated under these conditions. 

• Under the 2100 scenario, there is significantly increased storm tide inundation, the majority 

adjacent and east of Doyles Road.  Inundation of the Princes Highway occurs. Inundation areas 

along and immediately east of Cooke Street are likely overestimated due to the limited flow 

path connectivity. 



 

  

7.2.6. Section 6:  Maria Creek Drain (Kingston) to south of Blackford Drain 

• In the 2019 scenario, the residential areas of Kingston north of Maria Creek are inundated. 

• For the 2050 scenario, inundated areas increase significantly immediately north of Maria Creek. 

• By the 2100 scenario, much of the shoreline and backshore areas in this section are affected by 

storm tide inundation. 

7.3. Summary of inundation mapping 

There is a large interconnected area of low-lying coastal lagoon located landward of the dune systems 

running along the study area coastline.  These lagoon areas are not directly connected to the sea via 

channels or other natural flow paths except for the three drains (Blackford Drain, Maria Creek, and 

Butchers Gap Drain).  The extent of coastal inundation across the study area due to storm tide conditions 

will depend on the volume of water that can flows inland via these drainage channels and where the 

waters overtop the channel banks.  

Sarira and Clarke (2019) note that the bathtub inundation modelling approach does not consider 

connectivity to the ocean and therefore will map all areas below the given storm tide elevation as 

inundated whether connected to or disconnected from the ocean waters.  They note that “thus the 

modelling also captures areas of possible groundwater inundation from rising water tables as a result 

of sea level rise.”  

The inundation extents shown in the mapping for the 2019, 2050 and 2100 scenarios are therefore 

considered conservative. 
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Appendix A Inundation Mapping 
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Appendix C: Asset Risk Profile Tables and Asset Register 

  



 

 

Table C1: Risk profiles for private owned assets – Section 1 

Address/Asset 
Coastal 

Hazard 
2020 2050 2100 

4 x Properties on King Drive Erosion No No VERY HIGH 

 

Table C2: Risk profiles for council and state-owned assets – Section 1 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Reserve (Sec 306 Cape Jaffa Rd & Lot 30 

King Drive) 

Erosion No No 
HIGH 

Cape Jaffa Jetty Carpark Erosion No No VERY HIGH 

43 King Drive –Refuse Collection Point Erosion No No VERY HIGH 

Crown Land Erosion No MEDIUM VERY HIGH 

 

Table C3: Risk profiles for private owned assets – Section 2 

Address/Asset 
Coastal 

Hazard 
2020 2050 2100 

4 Properties on Cape Jaffa Rd 

Erosion No VERY HIGH VERY HIGH 

Flooding LOW MEDIUM HIGH 

Properties on One and All Drive Erosion No VERY HIGH VERY HIGH 

Properties on Brock Point Erosion No No VERY HIGH 

Properties on Boatview Drive Erosion No No VERY HIGH 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Table C4: Risk profiles for council and state-owned assets – Section 2 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Lot 2003 Cape Jaffa Anchorage Erosion VERY HIGH VERY HIGH VERY HIGH 

Seafarer Parade Erosion No No VERY HIGH 

One and All Drive (unsealed section) Erosion VERY HIGH VERY HIGH VERY HIGH 

One and All Drive (sealed section) Erosion No No VERY HIGH 

Brock Point Road Erosion No No VERY HIGH 

Boatman View Road Erosion No No VERY HIGH 

Crown Land Erosion HIGH HIGH VERY HIGH 

 

Table C5: Risk profiles for private owned assets – Section 3 

Asset 
Coastal 

Hazard 
2018 2050 2100 

Properties along Marine Parade Flooding LOW MEDIUM HIGH 

Properties along Seaview Drive  Flooding LOW MEDIUM HIGH 

Properties along Banister Drive Flooding No No HIGH 

Properties along Fifteenth Street Flooding No No HIGH 

Properties along Sixteenth Street Flooding No No HIGH 

Properties along Pinks Beach Road Flooding LOW MEDIUM HIGH 

Properties along Nash Ave Flooding LOW MEDIUM HIGH 

Properties along Prosser Court Flooding LOW MEDIUM HIGH 

Properties along Wrights Rd Flooding LOW MEDIUM HIGH 

 

  



 

 

Table C6: Risk profiles for council and state-owned assets – Section 3 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Marine Parade unsealed road access to 

Butchers Gap Drain entrance  

Erosion No No VERY HIGH 

Flooding LOW MEDIUM HIGH 

Seaview Drive Flooding No No HIGH 

Twelfth Ave Flooding No No HIGH 

Thirteenth Ave Flooding No MEDIUM HIGH 

Banister Drive Flooding No MEDIUM HIGH 

Fourteenth Ave Flooding No No HIGH 

Fifteenth Ave Flooding No No HIGH 

Wyomi Terrace Flooding No MEDIUM HIGH 

Pinks Beach Road Flooding No MEDIUM HIGH 

Nash Ave Flooding LOW MEDIUM HIGH 

Prosser Court Flooding LOW MEDIUM HIGH 

Crown Land Erosion No MEDIUM VERY HIGH 

 

 

Table C7: Risk profiles for private owned assets – Section 4 

Asset 
Coastal 

Hazard 
2018 2050 2100 

Properties along Marine Parade Erosion No No VERY HIGH 

Properties along Bellvue Drive 

Erosion No No VERY HIGH 

Flooding No No HIGH 

 

  



 

 

Table C8: Risk profiles for council and state-owned assets – Section 4 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Shared Path (sealed)  Erosion VERY HIGH VERY HIGH VERY HIGH 

Marine Parade Erosion No VERY HIGH VERY HIGH 

94 Marine Parade (Buildings, Sailing Club) Erosion No No VERY HIGH 

Tredgold St Playground Erosion No No VERY HIGH 

Huntingdale Rd Erosion No No VERY HIGH 

Johnson Ave Erosion No No VERY HIGH 

Goode Ave Erosion No No VERY HIGH 

Scown Ave Erosion No No VERY HIGH 

Sewer along Marine Parade Erosion No No VERY HIGH 

David Ave Erosion No No VERY HIGH 

Stanley Ave Erosion No No VERY HIGH 

Cooke St Flooding No No HIGH 

Wyomi Beach Rock Seawall (north section) Erosion HIGH VERY HIGH VERY HIGH 

Wyomi Beach Rock Seawall (central section) Erosion MEDIUM HIGH HIGH 

Wyomi Beach Geotextile Bag Seawall 

(south section) 

Erosion 
VERY HIGH VERY HIGH VERY HIGH 

Wyomi Beach Rock Seawall Staircase Erosion LOW MEDIUM VERY HIGH 

Crown Land Erosion HIGH HIGH VERY HIGH 

 

  



 

 

Table C9: Risk profiles for private owned assets – Section 5 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Properties along East Terrace Flooding LOW MEDIUM HIGH 

Properties along Adam Rd Flooding LOW MEDIUM HIGH 

Properties along Trade Court Flooding VERY LOW LOW HIGH 

Properties along Doyle Rd Flooding VERY LOW LOW HIGH 

Properties along Railway Terrace Flooding LOW MEDIUM HIGH 

Properties along Agnes St Flooding LOW MEDIUM HIGH 

Properties along Strickland St Flooding No MEDIUM HIGH 

Properties along James St Flooding No No HIGH 

Properties along Jarman Terrace Flooding No MEDIUM HIGH 

Properties along Gough St Flooding No No HIGH 

Properties along Macfarlane St Flooding No MEDIUM HIGH 

Properties along Charles St Flooding No MEDIUM HIGH 

Properties along Ferguson St Flooding No No HIGH 

Properties along Cameron St Flooding No No HIGH 

Properties along Cooke St Flooding No No HIGH 

Properties along Holland St Flooding No No HIGH 

Properties along Paterson Lane Flooding No No HIGH 

Property along Hanson St Flooding No No HIGH 

Properties along Todd St Flooding LOW MEDIUM HIGH 

Properties along Janet St Flooding No No HIGH 

Properties along Coultard St Flooding No No HIGH 

Property along Duncan St Flooding No No HIGH 

Property along Wilhemenina St Flooding No No HIGH 

Properties along Smith Lane Flooding LOW MEDIUM HIGH 

Properties along Young Lane Flooding No No HIGH 

 

 



 

 

 

 

Table C10: Risk profiles for council and state-owned assets – Section 5 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Princes Highway Flooding LOW MEDIUM HIGH 

Doyle Rd Flooding No MEDIUM HIGH 

East Terrace Flooding LOW MEDIUM HIGH 

Agnes St Flooding No MEDIUM HIGH 

74 Agnes St – Private Club (Council Owned) Flooding No No HIGH 

89 Agnes St – Council Property Flooding No No HIGH 

9 Agnes St - Reserve Flooding No No HIGH 

Waste Water Treatment Plant (WWTP) 

including access road (Smiths Lane) 

Flooding 
LOW MEDIUM HIGH 

Holland St Flooding No No HIGH 

Macfarlane St Flooding No No HIGH 

Ferguson St Flooding No No HIGH 

Paterson Lane Flooding No No HIGH 

Charles St Flooding No No HIGH 

Gough St Flooding No No HIGH 

Strickland St Flooding No No HIGH 

Jarman Terrace Flooding No MEDIUM HIGH 

Railway Terrace Flooding LOW MEDIUM HIGH 

Refuse / Transfer Station – Adam St Flooding No MEDIUM HIGH 

East Terrace Sewer Pump Station Flooding No No VERY HIGH 

Apex Park – including playground and 

toilets. 

Flooding 
No HIGH VERY HIGH 

Kington Jetty access track Erosion No VERY HIGH VERY HIGH 

Crown Land Erosion No MEDIUM VERY HIGH 

 

 



 

 

 

 

 

 

Table C11: Risk profiles for private owned assets – Section 6 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Properties along Princes Highway Flooding LOW MEDIUM HIGH 

Properties along Toop North Rd Flooding LOW MEDIUM HIGH 

Properties along Decaux Lane Flooding LOW MEDIUM HIGH 

Properties along Toop Rd Flooding No MEDIUM HIGH 

Properties along Catherine St Flooding LOW MEDIUM HIGH 

Properties along Annie St Flooding LOW MEDIUM HIGH 

Properties along Bullocky Town Rd Flooding LOW MEDIUM HIGH 

Properties along Bonney Terrace Flooding No MEDIUM HIGH 

Properties along Third St Flooding LOW MEDIUM HIGH 

Properties along Eleventh St Flooding LOW MEDIUM HIGH 

Properties along Dowdy St Flooding No MEDIUM HIGH 

Properties along Clarke St Flooding LOW MEDIUM HIGH 

Properties along Barber St Flooding No MEDIUM HIGH 

Properties along Watson St Flooding No No HIGH 

Properties along Britton St Flooding No No HIGH 

Properties along Caroline St Flooding VERY LOW LOW HIGH 

 

  



 

 

Table C12: Risk profiles for council and state owned assets – Section 6 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Toop Rd Flooding LOW MEDIUM HIGH 

Decaux Lane Flooding LOW MEDIUM HIGH 

Main Street Flooding LOW MEDIUM HIGH 

Fourth St Flooding LOW MEDIUM HIGH 

Third St Flooding LOW MEDIUM HIGH 

Clarke St Flooding LOW MEDIUM HIGH 

Bullocky Town Rd Flooding LOW MEDIUM HIGH 

Eleventh St Flooding LOW MEDIUM HIGH 

First St Flooding LOW MEDIUM HIGH 

Bonney Terrace Flooding LOW MEDIUM HIGH 

Airport Drive Flooding LOW MEDIUM HIGH 

Airport Land Flooding LOW MEDIUM HIGH 

Airport Building, Kingston Flying Club Flooding LOW MEDIUM HIGH 

Airport Lighting Flooding No MEDIUM HIGH 

Airport Runway Flooding No No HIGH 

Sewer Pump Station (Building 00062) Flooding No MEDIUM HIGH 

Crown Land Erosion No MEDIUM VERY HIGH 

 

  



 

 

Table C13: Risk profiles for environmental assets (all Sections) 

Asset 
Coastal 

Hazard 
2020 2050 2100 

Vegetation – Dune communities (Sections 

1, 3, 5 and 6) 

Erosion 
 MEDIUM VERY HIGH 

Vegetation – Dune communities (Sections 

2 and 4) 

Erosion 
HIGH HIGH VERY HIGH 

 



 

 

 

Appendix D: First Pass of Adaptation Options 

 



 

 

Table E1: Overview of Screening Assessment for Adaptation Options 

Section Pathway Suitability of Option 

Section 

1 

Defend – 

offshore 

breakwaters 

& artificial 

reefs 

Hard protection options under the ‘Defend’ pathway such as offshore breakwaters and artificial reefs are designed to dissipate 

wave energy impacting the shore.  They are suited to locations where there is low or negligible net longshore sediment transport 

as they can limit the movement of sand downdrift.   

They have high design and implementation costs and high maintenance options, and they would need to be modified over time 

for sea level rise to maintain their performance.  There may also be a need for an initial nourishment of the shoreline as part of 

the design process.    

The existing offshore seagrass beds are located < 40m from the shoreline (defined as 0m AHD) and are protected under the 

Native Vegetation Act 1992.  They would likely be directly and indirectly impacted by construction and on-going performance 

of these types of structures. While this does not preclude their implementation, approvals would be required. 

Given this, an offshore breakwater or artificial reef is likely not a viable option as it could have significant adverse impacts on 

longshore sediment transport, may not be effective in trapping sand where required and could potentially require the removal 

of a significant area of protected seagrass beds. 

 Defend - 

groynes 

Groynes are designed to modify and limit longshore sediment transport.  This has already occurred in Section 1 due to the 

presence of the Cape Jaffa Marina breakwater.  The breakwater acts as a ‘groyne’, limiting sediment movement further east and 

north.  The result has been a build-up of sediment within Section 1 and a significant deficit of sediment along the coastline to 

the north and east.   

In locations with significant longshore transport such as this shoreline, renourishment of areas to the north and east of any 

groyne would be required, and potentially sediment bypassing works.    Over the long term, the groynes would require upgrading 

to maintain their performance with sea level rise.  

Groynes cannot prevent the significant cross-shore erosion that typically occurs during storms.  However, they have an indirect 

effect in that by having trapped sand on their updrift side (i.e. west), they have created a wider beach and an enhanced erosion 

buffer on that section of foreshore.  But on the depleted downdrift side (east & north), the foreshore is more susceptible to storm 

erosion due to the depleted beach/buffer width.  Sediment movement during storm events is a significant driver of erosion 

hazards along this shoreline. 

Given this and given sediment movement during storm events is a significant driver of erosion hazards along this shoreline, a 

groyne or groyne field is considered unlikely to be a viable option for this section of coastline.  



 

 

Section Pathway Suitability of Option 

Section 

2 

Defend – 

offshore 

breakwaters 

& artificial 

reefs 

For similar reasons as detailed for Section 1, offshore breakwaters and artificial reefs are not considered suitable for management 

of erosion hazards in Section 2.  

 Defend - 

groynes 

The Cape Jaffa Marina breakwaters currently limit longshore transport of sediment along Section 2.  By-passing of sand around 

the marina from Section 1 is necessary to re-establish the natural longshore transport rates.   

A groyne or series of groynes could be used to trap the sand and reduce current erosion rates near the marina.  However, this 

would continue to limit sediment movement further north and east potentially enhancing or triggering erosion along the entire 

section.    Further to this, over the long term, the groynes would require upgrading to maintain their performance with sea level 

rise. 

As outline above, groynes cannot prevent the significant cross-shore erosion that typically occurs during storms.  However, they 

have an indirect effect in that by having trapped sand on their updrift side (i.e. west), they have created a wider beach and an 

enhanced erosion buffer on that section of foreshore.  But on the depleted downdrift side (east & north), the foreshore is more 

susceptible to storm erosion due to the depleted beach/buffer width.   

Given this and given sediment movement during storm events is a significant driver of erosion hazards along this shoreline, a 

groyne field is considered unlikely to be a viable option for this section of coastline 

Section 

4 

Defend – 

offshore 

breakwaters 

& artificial 

reefs 

For similar reasons as detailed for Section 1, offshore breakwaters and artificial reefs are not considered suitable for management 

of erosion hazards in Section 4. 

 Defend - 

groynes 

Similar to Sections 2 outline above, sediment movement during storm events is a significant driver of erosion hazards along this 

shoreline and hence a groyne field would be ineffective in trapping sand with the depleted downdrift side of each groyne 

compartment likely to be more susceptible to storm erosion.   



 

 

Section Pathway Suitability of Option 

Further to this, as the length of shoreline that benefits from the buffer created by the groyne is limited, multiple groynes would 

be required to project the current 570m of shoreline in front of the existing seawall. The length and spacing of the groynes 

depend to a large degree on the local longshore transport and the naturally preferred stable orientation of the beach.  In Section 

4 the transport rate and beach angle vary along the compartment therefore to develop an effective groyne field design is 

considered complex, significant pre planning would be required prior to any commitment to a detailed design.   

Additionally, there will be a deficit of sand to the beach north of the groynes, meaning the erosion problem is not resolved but 

rather transferred further north. To avoid this, the groyne field would need to extend to the breakwater at the Maria Creek 

entrance, which acts as a ‘groyne’ in Section 5 therefore becoming a significant capital and ongoing maintenance option.  

Managing the variability in longshore transport will require an extensive and likely on-going beach nourishment program in 

conjunction with the groynes.  

From a social and community perspective, groynes can be visually intrusive and will negatively impact access along the beach as 

walking along the beach will entail crossing over the groynes. There will also be different beach levels either side of a groyne. 

As stated,  adopting this option would need a holistic ‘whole of settlement’ approach  for it to work  effectively, would require 

significant pre planning to ensure an effective design,  with significant investment with a high likelihood of creating more complex 

coastal management issues both north and south of Section 4, therefore this option has not been progressed further at this 

stage.  

 Do Nothing This approach is not considered a viable option in relation to existing coastal protection structures at Wyomi Beach from KDC or 

the communities’ perspective. 

Section 

5  

Defend - 

offshore 

breakwaters, 

artificial 

reefs & 

groynes 

For similar reasons as detailed in previous sections, offshore breakwaters, artificial reefs, and groynes are not considered suitable 

for management of erosion hazards in Section 5. Neither section has significant assets at short- or long-term risk from erosion. 



 

 

Section Pathway Suitability of Option 

 Defend - 

seawalls 

Seawalls provide a physical barrier to continuing shoreline erosion. However, seawalls significantly interfere with natural beach 

processes by separating the active beach from sand reserves stored in the dunes behind. Effects include the lowering of the 

beach in front of the seawall meaning less beach above the high tide level, and erosion of the adjacent sand dune areas 

particularly those areas downdrift (to the north).  

The erosion of adjacent areas occurs due to the lack of sediment supply from the protected section and ultimately requires 

extension of the seawall along the shoreline in order to protect it. 

Seawalls have an effect on the visual amenity of a shoreline, and this can be adverse if the wall is high – or if it becomes so as a 

consequence of natural beach lowering in front of it.  Such walls also inhibit easy public access across the foreshore onto the 

beach.  Typically access stairways or ramps need to be provided on seawalls to ensure the safety of beach access by pedestrians. 

As there is only 1 asset to protect in this section, a seawall is not a suitable long-term option compared to other pathways, 

however it has been included as a surrogate for Defend pathways.   

All Defend - 

Sand 

Nourishment 

(long term) 

A strategy of beach nourishment entails the placement of sand directly onto a beach to restore an adequate erosion buffer on 

the foreshore. The advantages of beach nourishment as an erosion management strategy is that it has virtually no adverse 

impacts on adjacent foreshores, and it maintains (or may even enhance) beach amenity. 

A challenge for this approach is to be able to immediately replace sand lost in a storm to ensure adequate buffer is maintained, 

especially when several storms can occur in a given year.  The sand volume and widths required to create the buffer are basically 

the volumes and widths that would be removed by a severe storm.  The sand may therefore need to be placed onto the beach 

more than once in a given year to remain effective.  

To date, sand used for nourishment has been sourced from elsewhere along the Kingston coast.  While this is a cost-effective 

solution in the short term, longer term sources from outside the active beach system are required. This is to offset any possibility 

of the nourishment coming at the expense of triggering or increasing erosion elsewhere.  

Beach nourishment is not considered a standalone, long term option to protect assets from erosion risk.  This is due to the 

uncertainty and variability in longshore sand movements, sand availability for nourishment, and the volumes and frequency of 

works required when sea levels are predicted to rise in the latter part of the century.  Increasing buffer volumes and widths will 

be required in response to sea level rise. 



 

 

Section Pathway Suitability of Option 

 Retreat – for 

flood 

hazards 

Retreat is not considered a viable long-term option for coastal flood risk management given the extent of potentially flood 

affected land across the KDC area. 

It is also considered that the inland flood extents are conservative as they do not consider flow connectivity and therefore likely 

overestimate the likely area affected by coastal flooding. 

 


