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1. INTRODUCTION 

This Coastal Hazard Risk Management and Adaptation Plan (CHRMAP) has been prepared for the Shire 

of Exmouth to provide a basis for active and ongoing management of coastal hazards. Evaluation has 

considered coastal hazards following the West Australian State Coastal Planning Policy SPP 2.6 [1] and 

associated CHRMAP Guidelines [2], including erosion, inundation and coastal landform mobility. In 

addition, there has been some consideration of runoff flooding, as this has been a significant factor in 

planning and development of Exmouth townsite. 

 

The main area of interest for the CHRMAP extends for approximately 5km, from Exmouth golf course 

to the northern end of McLeod Street, including Exmouth Town Beach (Figure 1-1). Town Beach was 

previously identified as a coastal erosion hotspot, due to rapid erosion over 2007-2015 and proximity 

of public assets [3]. 

 

Overall, Exmouth CHRMAP aims to improve coastal planning and management within the Shire and 

ōŜǘǘŜǊ ŀƭƛƎƴ ǘƘŜ {ƘƛǊŜΩǎ ǇƭŀƴƴƛƴƎ ŦǊŀƳŜǿƻǊƪ ǿƛǘƘ {ǘŀǘŜ tƭŀƴƴƛƴƎ tƻƭƛŎȅ [1]. Assets considered through 

the CHRMAP process include: 

¶ Natural Assets under direct management of the Shire. 

¶ Existing Built Assets owned by the Shire or under direct management. 

¶ Existing Built Assets owned or managed by the State Government. 

¶ Existing Built Assets owned by private landowners, subject to Shire Planning and Development 

conditions. 

¶ Areas designated for future development, subject to Shire Planning and Development 

conditions.  

 

A key CHRMAP objective is to provide a strategic pathway for ongoing development of Exmouth 

foreshore, limiting risk to infrastructure, human safety, and other values, by: 

¶ Determining where hazard is inǘƻƭŜǊŀōƭŜ ŦƻǊ 9ȄƳƻǳǘƘΩǎ ŀǎǎŜǘǎ ŀƴŘ ǾŀƭǳŜǎΦ 

¶ Identifying plausible pathways for hazard management for existing developments. 

¶ Determining practical and economically viable mitigation measures to support greater coastal 

resilience. 

¶ Identifying necessary refinements to local planning instruments. 

 

The CHRMAP influences the: 

¶ {ƘƛǊŜΩǎ [ƻŎŀƭ tƭŀƴƴƛƴƎ {ǘǊŀǘŜƎȅ [4] and Local Planning Policy [5] (Strategic Planning by Local 

Government) 

¶ Local Planning Scheme [6] (Statutory Planning by Local Government)  

¶ District/Local Structure Plans (Spatial Planning for District and Locality). 

 

The CHRMAP approach involves consideration of alternative pathways for change and identifies where 

decisions may provide future constraints.  
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Figure 1-1: Location Diagram  

 



 

3 

Importantly, this CHRMAP ŘƻŜǎ ƴƻǘ ǊŜǎƻƭǾŜ ŀƭƭ Ŏƻŀǎǘŀƭ ƳŀƴŀƎŜƳŜƴǘ ƛǎǎǳŜǎ ƻǊ ŘŜŦƛƴŜ ŀ ΨaŀǎǘŜǊǇƭŀƴΩ to 

guide long-term development ς rather, it provides support to future decision-making by the Shire as 

its coastal planning and management objectives evolve. Furthermore, this CHRMAP should be actively 

maintained by the Shire, with review and revisions approximately every 5-10 years, to cater for 

changing conditions and townsite development. Recommended actions to facilitate future coastal 

planning and management are listed, including identified future investigations. 

 

The potential for existing and planned land-uses along Exmouth coast to be affected by coastal 

processes within the next 100 years has been previously recognised through local development 

applications and studies [7,8,9]. The significance of this pressure was further highlighted by rapid erosion 

of Town Beach over 2007-2015, leading to its identification as a coastal erosion hotspot [3]. 

Consequently, the Shire chose to undertake a CHRMAP, supported by funding from the ²!t/Ωǎ 

Coastal Management Plan Assistance Program.  

 

Work on Exmouth Town Beach CHRMAP was undertaken by Seashore Engineering and Land Insights 

project team. The project was established following the CHRMAP Guidelines [2] using a risk-based 

evaluation with 7 key stages (Figure 1-2). Previous reporting addressing Stages 1 and 2 includes: 

Appendix A: Exmouth Town Beach CHRMAP: Establish the Context [10] 

Appendix B: Exmouth Town Beach CHRMAP: Coastal Hazards [11] 

Subsequent stages have used slightly different reporting titles due to the nature of Exmouth Town 

Beach and its management, with Steps 6 and 7 merged into one section. Key CHRMAP stages, 

associated actions and other related project deliverables are summarised in Table 1-1. 

 

 

Figure 1-2: Stages in a CHRMAP Process following WAPC Guidelines  
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1.1. Exmouth CHRMAP Structure 

Table 1-1: CHRMAP Stages and Project Deliverables  

Assessment 
Phase 

CHRMAP Stage Details Deliverable/Link to Section 

1 Establish the 
Context 

 

¶ Stakeholder and Community 
Engagement Plan 

¶ Identify community coastal values 
and aspirations 

¶ Community Survey & Workshop 1 
(see Figure 2-1) 

¶ Report 1: Establish the Context 

(Appendix AAPPENDIX A)  
¶ Adaptation Objectives & Success 

Criteria (Appendix A) 
2 
 

Hazard 
 
 
 

Risk 
Identification 

 

¶ Coastal hazard assessment and 
mapping for the selected planning 
timeframes 

¶ Detailed description of each 
asset/asset grouping 

 

¶ Asset Register 

¶ Report 2: Coastal Hazards 
(Appendix B) 

¶ Workshop 2: Community Risk 
Assessment Workshop (Appendix 
C) 

¶ Workshop 3: Stakeholder Briefing 
Workshop (APPENDIX D) 

3 
Asset 

Vulnerability 
Analysis 

 

¶ Consequence and likelihood scales 

¶ Level of risk matrix and risk 
tolerance scale  

¶ Adaptive capacity of assets scale, 
vulnerability matrix, tolerance 
scales & vulnerability of assets at 
risk table  

¶ Council Briefing Note  

¶ Council Briefing Session 
 
This Document 

4 
Risk 

Assessment 
& Priorities 

Risk Evaluation 
 

¶ Identification of existing controls 
that alter level of risk. 

¶ Reassessment of asset vulnerability 
considering existing controls 

¶ Assets requiring risk treatment as a 
priority 

This Document 
 

5 
Adaptation 
Planning 

Risk Treatment 
 

¶ Identification of risk treatment 
options 

¶ Results of multi-criteria assessment 
(including community values and 
success criteria) 

¶ Cost benefit analysis of risk 
treatment options for short term, 
medium and long-term risk 

¶ Adaptation pathways or decision-
making strategy with decision-
points & management triggers for 
short, medium and long-term 
planning horizons 

This Document 
 

6 
Implementat

ion 

Implementation 
Plan 

 

¶ Land-use planning instrument 
requirements  

¶ Short-term implementation plan 
(present-25 years)  

¶ Medium and long-term strategic 
implementation plan (25-50 and 
50-100 years) 

This Document 
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1.2. Purpose of this Document  

This document summarises risk assessment and adaptation planning components of Exmouth Town 

Beach CHRMAP, with due consideration of previously characterised coastal hazards [11] (see Appendix 

B). The CHRMAP aims to identify priority areas for management by the Shire, identifying adaptation 

options. This document has been designed to inform the Shire and its community when planning for 

potential coastal risk.  

 

The assessment process has been guided by success criteria, identified by the ShireΩs community 

engagement process during Phase 1: Establish the Context (Section 2 & Appendix A and 

supplemented by coastal hazard assessment in Phase 2: Risk Identification (Section 3 & Appendix B). 

The assessment undertaken proceeded through key work phases that broadly align to stages in the 

CHRMAP process noted in the CHRMAP Guidelines [2].  

 

At the outset of the study, the Project Team, in consultation with the Shire, considered the most 

appropriate way to apply the CHRMAP Guidelines in a fit-for-purpose assessment. Specifically, this 

aimed to account for local attributes of coastal hazards and address ǘƘŜ {ƘƛǊŜΩǎ key aims and objective 

for future coastal planning and management activities. Key points of interest in this respect are: 

¶ The area of focal interest centres on a relatively small coastal strip where townsite 

development has occurred adjacent to the coast (Town Beach) 

¶ Coastal management at Town Beach requires impacts from and to Exmouth marina and canals 

to be considered. This includes significant structural control due to the breakwaters and 

revetments, as well as active sediment management, with bypassing from south of the 

harbour and placement on Town Beach. 

¶ Observations following sand management in 2022 included high erosion scarps and excessive 

presence of cobbles along Town Beach, affecting public access by 4WD, and limiting boat 

launching. 

¶ Previous hydrological studies have flagged the role of the Northern Breakout to limit flooding 

affecting Exmouth town site, particularly the area of floodplain east of Murat Road from the 

Golf Course to Exmouth Marina. 

 

The resulting approach was built on an understanding of these attributes and priorities for the Shire. 

The methodology employed adopted an asset exposure-value-sensitivity approach which largely 

aligns to WAPC CHRMAP Guidelines [2] stages (Figure 1-3), which parallels the hazard-asset-damage-

mitigation elements identified in National disaster risk management [12]. Town Beach was a focus area 

for adaptation planning assessment as it is where most coastal assets are present, where existing 

management challenges require attention and potential for competing pressures is considered 

greatest.  

 

Exmouth coast has been considered as four discrete management units (MU) intended to characterise 

areas where there is potential for synergistic or competing interests for assets. Erosion analysis is 

further conducted in eight sub-segments, (Figure 1-4), based on coastal change identified in the 

Coastal Hazards report (Appendix B). 
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Figure 1-3: Exmouth CHRMAP Reporting Stages & Relationship to WAPC Guidelines 
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Figure 1-4: CHRMAP Management Units (MU) and analysis sub-segments 
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2. STEP 1: CHRMAP CONTEXT ς OVERVIEW 

 

2.1. Project Parameters & Priorities a 

Indicative value of the coast to the local community was established as a basis for further 

investigation. ¢ƘŜ ǘŜǊƳ ΨǾŀƭǳŜΩ ƛǎ ǉǳŀƭƛǘŀǘƛǾŜ ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ŀƴŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ǎƻŎƛŀƭΣ 

and economic importance that the coastal area holds for the people that live, work and recreate there. 

The first stage of the Community Values Assessment carried out for the Shire of Exmouth CHRMAP 

was built around the following key questions: 

 

Q1: Who are the stakeholders? 

Q2: What are the existing management issues? 

Q3: How are these likely to change into the future? 

Q4: What assets are located within the coastal zone? 

 Q5: Iƻǿ Řƻ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ ΨǾŀƭǳŜΩ ǘƘŜƛǊ Ŏƻŀǎǘŀƭ ŀǎǎŜǘǎΚ  

 

Work undertaken is described in Report 1: Establish the Context and summarised in Figure 2-1, which 

involved: 

ω Community survey 

ω Site visits & meetings 
ω {ǘŀƪŜƘƻƭŘŜǊ ΨǾŀƭǳŜǎΩ ǿƻǊƪǎƘƻǇ  

 
 

 

Key findings from Phase 1 allowed identification of adaptation objectives 
(priorities) for the study area and definition of Success Criteria for the project. 

 
See Boxes 1-4 

 

 

 

 
a Q1-5 form the basis for Phase 1 reporting Report 1: Establish the Context (Appendix A). Key elements from Phase 1 relating 
to the risk assessment process are summarised in Boxes 1-4. 
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Figure 2-1: CHRMAP Context: Community Engagement & Consultation Process  

2.2. Setting Adaptation Objectives through Community Engagement  

!ŘŀǇǘŀǘƛƻƴ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƛǎ ƘŜŀǾƛƭȅ ŎƻǳŎƘŜŘ ƛƴ ŀ ǇǊƻŎŜǎǎ ƻŦ ΨǘǊŀŘŜ-ƻŦŦǎΩ ǿƘŜǊŜōȅ ǘƘŜ ǇǊƻǎ ŀƴŘ Ŏƻƴǎ 

of different decision-making pathways must be considered in the context of a desired future outcome. 

Identifying adaptation priorities or objectives for a coastal zone is therefore a key element in the 

decision making and strategic planning process of a CHRMAP. These priorities need to be identified 

early, through engagement and consensus building, to allow a shared understanding of the adaptation 

planning process built on local community values. The process for community engagement and 

consultation adopted for Exmouth CHRMAP is outlined in Report 1: Establish the Context (Appendix 

A). Through the Community Survey and Community Workshop, participants were prompted by 

Thought Starters (Figure 2-2). 

 

 

Figure 2-2: CHRMAP Context: Stakeholder Engagement Thought Starters  
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Box 1 and Box 2 summarise the Community Survey and Community Workshop respectively.  

 

 

Box 1: CHRMAP Context: Community Survey Summary 

 

Box 2: CHRMAP Context: Community Workshop Summary 
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2.3. Preliminary Asset Identification  

Identifying and defining the value of assets within the study area through community engagement 

and maintaining a focus on these values through the CHRMAP process is a key part of the risk 

assessment process. A preliminary coastal asset register was established with information sourced 

through the ShireΩs asset register, supplemented with a site visit and interrogation of aerial 

photography. Reports have also been sourced from the Australian Exposure Information Platform 

(AEIP)b to provide an early indication of existing infrastructure asset financial values potentially at risk 

to erosion and inundation hazard. Where appropriate, assets were grouped into categories: 

ω Residential: private property adjacent to the ocean.  

ω Transport infrastructure: roads and access pathways.  

ω Marine infrastructure: harbour, jetties, boat ramps. 

ω Utilities: power, sewerage, and water.  

ω Foreshore reserve: including amenities within this area such as car parks, public ablutions, 

barbeque/picnic/shade areas, playground, and pedestrian access structures such as ramps, 

stairs and paths. 

ω Commercial: privately owned built infrastructure (cafes, shops, tourist accommodation). 

 

Box 3: CHRMAP Context: Community Engagement & Consultation Process 

2.4. Community Values and Success Criteria 

Outcomes from the stakeholder engagement process acted as the basis for formulation of adaption 

objectives and success criteria. Key points from consultation with local community, business owners 

and Shire representatives can be summarised as:  

 
b Australian Exposure Information Platform (ga.gov.au)  

https://portal.aeip.ga.gov.au/
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¶ Exmouth community expressed a strong sense of the άcoast being part of their DNAέ. While 

Town Beach may not be as iconic as ǘƘŜ ƴŜŀǊōȅ ǾƛǎƛǘƻǊ ΨƘƻǘǎǇƻǘΩ ŀǘ Ningaloo, it is nevertheless 

the familiar exposure to coastal experience for local people and visitors (on a weekly and even 

daily basis).  

¶ Natural areas are more highly valued than the built environment and associated facilities.  

¶ Ease of use and access are highly valued with only a limited interest in curbing this ease of 

access to the benefit of conservation and management of natural areas.  

¶ Aquatic recreation is more highly valued than terrestrial coastal experiences.  

¶ The marina and harbour development does not have a high level of community affinity ς it is 

accepted as being in-situ but is not connected with or associated with Town Beach or its use. 

¶ Change is recognised as a challenge.  

¶ Diversity of understanding or acceptance that coastal environmental change implies 

corresponding human change.  

 

Consideration of outputs from the community survey, workshop and wider engagement 
process suggested the key adaptation objective for the Shire of Exmouth is to maintain 
access and utility of Town Beach and its associated facilities. 

 

Success criteria ŀƭƛƎƴƛƴƎ ǘƻ ǘƘƛǎ ǇǊƛƳŀǊȅ ƻōƧŜŎǘƛǾŜ ŀƴŘ ƎǳƛŘƛƴƎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǊŀǘƛƴƎ ΨŎƻƴǎŜǉǳŜƴŎŜǎΩ ƻŦ 

erosion and inundation coastal hazards to inform the vulnerability assessment in subsequent CHRMAP 

work phases are summarised as: 

 

 

Box 4: CHRMAP Context: Community Engagement & Consultation Process 
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Figure 2-3: Access along Town Beach: A key success criterion for Exmouth Community  
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2.5. Land-use Planning Instruments in the CHRMAP Context  

Land-use planning instruments are important tools to reduce coastal risk to existing and future assets. 

Under the Western Australian Planning system, the approach to planning in relation to coastal hazards 

is guided by State Planning Policy 2.6: Coastal Planning [1] and the Coastal Hazard Risk Management 

and Adaptation Plan (CHRMAP) Guidelines [2]. The guidelines refer to several planning instruments 

that can be implemented to manage hazards along the coast (Table 2-1). 

 

Existing planning controls within each of the Management Units (MUs) for Exmouth Town Beach were 

considered at the outset of the CHRMAP. Existing tenure and planning arrangements for each MU are 

summarised in Appendix E: Existing Land-use Planning with an example for MU:1 Northern Flood basin 

presented (Table 2-2). This information provides context for subsequent assessment of residual risk 

(Section 5.2.1) to facilitate selection of appropriate adaptation options and actions to mitigate 

identified erosion or inundation hazards for the Shire.  

 

Table 2-1: CHRMAP Context: Summary of Land-use Planning Instruments 
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Table 2-2: Land-use Planning Context a¦мΥ bƻǊǘƘŜǊƴ CƭƻƻŘǇƭŀƛƴ 

!ǎǎŜǘǎ 

DƻƭŦ /ƭǳōΥ ¢ƘŜ DƻƭŦ /ƭǳō ƛǎ ǇŀǊǘ ƻŦ ŀ ƭŀǊƎŜǊ ǊŜǎŜǊǾŜ ŜƴŎƻƳǇŀǎǎƛƴƎ ǎǇƻǊǝƴƎ ƻǾŀƭǎ ƻƴ ǘƘŜ ǿŜǎǘŜǊƴ 

ǎƛŘŜ ƻŦ ²ƛƭƭŜǊǎŘƻǊŦ wƻŀŘΦ ¢ƘŜ ƎƻƭŦ ŎƻǳǊǎŜΣ ŀƴŘ ǘƘŜ ǇŀǊŎŜƭ ƻŦ ¦/[Σ ŀǊŜ ǊŜǎŜǊǾŜŘ ŦƻǊ tǳōƭƛŎ hǇŜƴ {ǇŀŎŜ 

.ŜŀŎƘΥ ƭŀǊƎŜ ǇŀǊŎŜƭ ƻŦ ƭŀƴŘ ǎƻǳǘƘ ƻŦ ǘƘŜ ƎƻƭŦ ŎƻǳǊǎŜ Ŏƭǳō ƘƻǳǎŜ ŎƻƳǇǊƛǎŜǎ ¦ƴŀƭƭƻŎŀǘŜŘ /Ǌƻǿƴ [ŀƴŘΦ 

²ƛǘƘƛƴ ǘƘŜ ǎŎƘŜƳŜΣ ǘƘŜ ōŜŀŎƘ ƛǎ ǊŜǎŜǊǾŜŘ ŦƻǊ CƻǊŜǎƘƻǊŜΦ 

²ŀǎǘŜǿŀǘŜǊ ¢ǊŜŀǘƳŜƴǘ tƭŀƴǘΥ wŜǎŜǊǾŜŘ ŦƻǊ tǳōƭƛŎ tǳǊǇƻǎŜǎ ς LƴŦǊŀǎǘǊǳŎǘǳǊŜ {ŜǊǾƛŎŜǎΦ Lǘ ƛǎ 

ǳƴŘŜǊǎǘƻƻŘ ǘƘŀǘ ǘƘŀǘ ǘƘŜ ²ŀǘŜǊ /ƻǊǇƻǊŀǝƻƴ ƛǎ ŎǳǊǊŜƴǘƭȅ ŜȄǇƭƻǊƛƴƎ ƻǇǝƻƴǎ ŦƻǊ ǘƘŜ ǊŜƭƻŎŀǝƻƴ ƻŦ ǘƘŜ 

ǇƭŀƴǘΦ 

[ƻǘǎ ōŜǘǿŜŜƴ ¢ǊǳǎŎƻǧ /ǊŜǎŎŜƴǘ ŀƴŘ ǘƘŜ /ƻŀǎǘΥ /ƻƳōƛƴŀǝƻƴ ƻŦ ¦ƴŀƭƭƻŎŀǘŜŘ /Ǌƻǿƴ [ŀƴŘΣ wŜǎŜǊǾŜ 
ŀƴŘ ŦǊŜŜƘƻƭŘΦ 

 
9ȄƛǎǝƴƎ 

{ƛǘǳŀǝƻƴ  

¶ ¢ƘŜ {ƘƛǊŜΩǎ [ƻŎŀƭ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ Ŏƻƴǘŀƛƴǎ ǎǇŜŎƛŬŎ ǇǊƻǾƛǎƛƻƴǎ ŦƻǊ ǘƘƛǎ ǎǇŜŎƛŀƭ ǳǎŜ όƅƻƻŘǇƭŀƛƴύ ȊƻƴŜ {/!рΦ 

¶ {/!р ŘƻŜǎ ƴƻǘ ŜȄǘŜƴŘ ƻǾŜǊ ǘƘŜ ŘǳƴŜ ǎȅǎǘŜƳǎ ƻǊ ŦƻǊŜǎƘƻǊŜΦ  

¶ {ǇŜŎƛŀƭ ¦ǎŜ ƭŀƴŘ ǇŀǊŎŜƭǎ ό{¦пύ ŜȄǘŜƴŘ ŦǳǊǘƘŜǊ Ŝŀǎǘ ǘƘŀƴ ǘƘŜ ¢ƻǳǊƛǎƳ ƭƻǘΦ  

¶ ¢ƘŜǎŜ ǎŎƘŜƳŜ ǊŜǎŜǊǾŀǝƻƴǎ ǇǊƻǾƛŘŜ ƴƻ ǎǇŜŎƛŬŎ ŜȄƛǎǝƴƎ ŘŜǾŜƭƻǇƳŜƴǘ ŎƻƴǘǊƻƭǎ ƻǾŜǊ ŀƴȅ ƻŦ ǘƘŜǎŜ ƭŀƴŘ ǇŀǊŎŜƭǎΦ ¢ƘŜ {ƘƛǊŜΣ ƛƴ ǊŜŎŜƛǾƛƴƎ ŀƴ ŀǇǇƭƛŎŀǝƻƴ 
ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘΣ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƻōƧŜŎǝǾŜǎ ƻŦ ǘƘŜ ǊŜǎŜǊǾŜǎ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘΣ ŀƴŘ ǘƘŀǘ ƛƴŎƻƳǇŀǝōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ƴƻǘ ǇŜǊƳƛǧŜŘΦ  

¶ 5ŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ¦ƴŀƭƭƻŎŀǘŜŘ /Ǌƻǿƴ [ŀƴŘ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ƳŀƴŀƎŜƳŜƴǘ ƻǊŘŜǊǎ ǘƻ ōŜ ŜǎǘŀōƭƛǎƘŜŘΣ ƻǊ ƻǘƘŜǊ ŦƻǊƳǎ ƻŦ ǘŜƴǳǊŜ ǇǊƻƎǊŜǎǎŜŘ ƻǾŜǊ ǘƘŜ 
ǊŜƭŜǾŀƴǘ ǇŀǊŎŜƭǎΦ  

¶ ¢ƘŜǊŜ ŀǊŜ ƴƻ ǎǇŜŎƛŬŎ ŎƻƴǘǊƻƭǎ ǊŜƭŀǘŜŘ ǘƻ Ŏƻŀǎǘŀƭ ǇǊƻǘŜŎǝƻƴ ǿǝƘƛƴ ǘƘŜ ¢ƻǳǊƛǎƳ ȊƻƴŜΦ  

¶ ¢ƘŜ {ƘƛǊŜ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ǊŜƭȅ ƻƴ ǘƘŜ ōǊƻŀŘŜǊ ǇǊƻǾƛǎƛƻƴǎ ƛƴ {ttнΦс ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ ƴŜŜŘ ŦƻǊ ǎƛǘŜπǎǇŜŎƛŬŎ ŎƻƴǎƛŘŜǊŀǝƻƴ ƻŦ ƛǎǎǳŜǎΦ ¢ƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀ 
ŦƻǊŜǎƘƻǊŜ όth{ύ ǊŜǎŜǊǾŜ ŎǊŜŀǘŜŘ ƻƴ ǘƘŜ ǎŜŀǿŀǊŘ ǎƛŘŜ ƻŦ ǘƘƛǎ ƭŀƴŘ ǇŀǊŎŜƭ ǘƘŀǘ ǎƘƻǳƭŘ ǇǊƻǾƛŘŜ ǎƻƳŜ ǇǊƻǘŜŎǝƻƴ ǘƻ ŀƴȅ ŦǳǘǳǊŜ ǘƻǳǊƛǎǘ ǊŜƭŀǘŜŘ ǳǎŜǎΦ 

CǳǘǳǊŜ 

/ƻƴǎƛŘŜǊŀǝƻƴǎ 

¶ ¢ƘŜǊŜ ƛǎ ŀƴ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǊŜǾƛŜǿ ǘŜƴǳǊŜ ǘƻ ŎǊŜŀǘŜ ŀ ǿƛŘŜǊ ŦƻǊŜǎƘƻǊŜ ǊŜǎŜǊǾŜ ǎƘƻǳƭŘ ǘƘŜ ƭŀƴŘ ǇŀǊŎŜƭǎ ōŜ ƳƻŘƛŬŜŘ ƛƴ ŦǳǘǳǊŜΦ  

¶ ¢ƘŜ ƛƴǘŜƴŘŜŘ ŦǳǘǳǊŜ ǳǎŜǎ ƻŦ ǘƘŜ ǘƻǳǊƛǎǘǎ ƭƻǘǎ ŀǊŜ ƭƻǿπƪŜȅ ǊŜŎǊŜŀǝƻƴŀƭ ǳǎŜǎ ό/ŀǊŀǾŀƴ tŀǊƪ ŀƴŘ /ŀƳǇƛƴƎ DǊƻǳƴŘύΦ  

¶ ²ƘƛƭŜ ƭƻǿ ƪŜȅΣ ǘƘŜǎŜ ǘȅǇŜǎ ƻŦ ǊŜŎǊŜŀǝƻƴŀƭ ŦŀŎƛƭƛǝŜǎ Ŏŀƴ ǊŜǇǊŜǎŜƴǘ ǎƛƎƴƛŬŎŀƴǘ ƛƴǾŜǎǘƳŜƴǘ ōȅ ŀƴ ƻǇŜǊŀǘƻǊ ƻǾŜǊ Ƴŀƴȅ ȅŜŀǊǎΣ ŀƴŘ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀ ƴŜŜŘ 
ŦƻǊ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ ōŜ ǇƭŀŎŜŘ ŀǇǇǊƻǇǊƛŀǘŜƭȅΦ  
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Table 2-3: MU 1 Northern Floodplain. Existing Planning Controls

No Description of Land Special Use Conditions 

SU4 Lot 1 Truscott Crescent 
and Lots 969 and 1495 
(Reserve 38701) Warne 
Street  
 
Lots 1403 and 1404 
Truscott Crescent; and 
portion Reserve 27648, 
Lt 500 Nimitz Street, 
Exmouth 
 
Lot 198 Pace Retreat, 
Northwest Cape 

 As ŀ ΨtΩ use: 

¶ Caravan park. 

¶ Camping ground. 
 
 As an Ψ!Ω use: 

¶ Telecommunications infrastructure 
 
 As an ΨLΩ use: 

¶ Ancillary dwelling. 

¶ Community purpose. 

¶ Convenience store. 

¶ Fast food outlet. 

¶ Motel. 

¶ Recreation - private. 

¶ Restaurant/café. 

¶ Single house (managers residence). 

¶ Shop. 

Objectives of Special Use Zone 4 are as follows: 
1. To cater for current and future supply of affordable tourist accommodation, principally in 

the form of caravan parks and camping grounds, to meet current and anticipated demand. 
2. To control the location, form, character, and density of development to complement 

natural and built features within the locality. 
3. To provide for high quality short-term accommodation and tourist facilities. 
4. To protect potential and existing caravan and camping areas from the encroachment by 

other incompatible use or development. 
5. Development shall not exceed 2 storeys in height above natural ground level, except 

where the local government considers that particular circumstances may warrant an 
exception and provided the objectives of the special use zone, and the Scheme are not 
compromised. 

6. Landscaping shall be provided to integrate the development into the natural landscape 
and provide screening from visual and noise impacts of surrounding land uses. 

7. A maximum of two ancillary dwellings and one single house (managerΩs residence) are 
permitted for permanent accommodation by staff employed by the Caravan Park and/or 
Camping Ground. 

8. The combined gross floor area allocated for the commercial land uses listed in the 'Special 
Use' column shall not exceed 500m2. 

9. Fencing of individual caravan or camping sites is not permitted. 
10. Freehold or Strata subdivision will not be supported. 
Note: Development shall comply with all requirements of the Caravan Parks and Camping 
Grounds Regulations 1997 and/or shall be as determined by the local government. 
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3. STEP 2: HAZARD MAPPING ς OVERVIEW 

 

3.1. Overview  

Coastal hazards occur when processes at the interface between the ocean and the adjacent land can 

provide physical, environmental, or social loss. For the most part, this is commonly associated with 

movement of ocean waters (through waves, tides or storm surges) onto land area, particularly where 

it adversely affects land use. The two most investigated coastal processes are: 

¶ Erosion, where oceans waters, including wave action, move sediment away from their existing 

position along the coast, removing a previous area of land. 

¶ Coastal inundation, where land that was typically outside the influence of ocean waters, 

becomes submerged, typically for minutes to hours (i.e. typically excluding wave action). 

For purposes of this study, erosion and inundation hazard were determined in line with State Coastal 

Planning Policy SPP 2.6 [1]. The capacity for coastal dynamics to interact with stream runoff has also 

been evaluated, as floodplain management has been a critical factor in Exmouth townsite layout, 

infrastructure, and future planning [4,7]. 

 

Details of the hazard assessment are in Report 2: Exmouth Town Beach CHRMAP: Coastal Hazards 

(Appendix B), which informed the risk assessment process reported herein. Hazard screening 

assessment at the outset of Stage 1 is summarised in Figure 3-1 and Figure 3-2. This is followed by a 

summary of asset identification and categorisation completed as part of this CHRMAP. An asset 

register is included in Appendix B.  
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Figure 3-1: Exmouth CHRMAP Erosion Hazard Assessment Summary 
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Figure 3-2: Exmouth CHRMAP Inundation Hazard Assessment Summary 
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Figure 3-3: Coastal Assets: MU2 & MU3 
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3.2. Coastal Hazard Summary  

Evaluation of coastal erosion [11] has indicated that accelerated erosion along Town Beach, which led 

to it being identified as a coastal erosion hotspot [3], was a result of sustained anomalous wind, 

combined with the presence of Exmouth Boat Harbour. Although the unusual wind conditions are 

likely to be impermanent, rapid local erosion observed along Town Beach is likely to recur, to some 

degree, whenever there is a switch in net transport direction (either way). 

 

Coastal inundation provides a relatively limited hazard for Exmouth, with most areas exposed to 

coastal inundation already being identified as subject to runoff flooding, within Special Control Area 5 

in the local planning scheme. However, relative frequency of coastal inundation will increase with 

projected sea level rise. 

  

Consideration of inundation at this scale primarily facilitates decision making on constraints associated 

with of land release and the hazard mitigation decisions potentially associated with resilient future 

development. This information also provides a basis for prioritisation (of adaptation effort) provided 

in subsequent stages of this report (Section 6). 

  

Since 2005, the northern breakout is the primary pathway for drainage, due to the as-built level of 

Madaffari Drive spillway. However, evaluation of runoff flood risk has indicated limited dependence 

of flood risk on the rate of drainage from the northern breakout, as the Northern Basin is sufficiently 

large to contain an extreme volume of floodwaters. This means that the breakoutΩǎ ŘǊŀƛƴŀƎŜ ŦǳƴŎǘƛƻƴ 

is has low sensitivity to coastal change (expansion or partial closure of the breakout), provided a 

minimal pathway for runoff drainage is present. 

 

9ȄƳƻǳǘƘΩǎ Ŏƻŀǎǘŀƭ ŘǳƴŜǎ ǇǊƻǾƛŘŜ ŀƴ ŜŦŦŜŎǘƛǾŜ present-day barrier against wave action and a 

substantial barrier against erosion and inundation. The width and height of the dunes varies along the 

shore, with substantial dunes north of Exmouth Boat Harbour, able to withstand significant coastal 

recession without becoming susceptible to breaching. In contrast, dunes south of the Boat Harbour 

are lower, narrower and less continuous. These dunes may become susceptible to breaching under 

severe storm events following a limited amount of costal recession.  

 

Opportunity to use active dune management or reinforcement to reduce future erosion hazard are 

considered within potential CHRMAP management options (Section 6). It is noted that if existing or 

proposed development encroaches on the dune reserve, loss of dune protection requires site-specific 

assessment of the dune reserve relative to the development. This includes presently vacant land on 

Truscott Crescent, zoned for tourism. 

 

This information forms the basis of the risk assessment process detailed in following Sections. 
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4. STEP 3: ASSETS AT RISK  

 

4.1. Overview  

Existing assets were identified through Phase 1 for the Exmouth Townsite. Assets potentially 

impacted by coastal erosion and inundation hazards were identified by comparing erosion hazard 

lines and inundation mapping against recent aerial imagery and cadastre of the ShireΩs coast. This 

defined a list of coastal assets identified in Phase 2 (Coastal Hazards Report [11] Appendix B). All assets 

lying seaward of the erosion and/or inundation hazard extent were recorded and identified within 

Management Unit (MU) and analysis sub-segments, based on coastal change linkages. Asset exposure 

rating and asset sensitivity ratings were derived for both erosion and inundation hazard to establish 

Potential Impact to coastal assets in Exmouth (i.e. preliminary risk, prior to mitigation actions). 
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Key Commercial Assets in MU1 & MU2 
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Table 4-1: Summary of Asset Identification per Segment (A-E) 

4.2. Asset Exposure Rating (Likelihood)  

Likelihood is the probability of hazard impact (erosion or inundation) to existing and future assets and 

their values. Within the context of the vulnerability assessment, likelihood is used to consider the 

exposure of an asset to coastal hazards. Coastal hazard zone definition as per SPP2.6 Schedule One [1] 

only identifies a single level of coastal hazard recurrence, at the end of the projection period (by 2125). 

Consequently, to understand the emergence of hazard and the need to progressively adapt to 

increasing risk, changing likelihood of coastal hazards over time was projected. For both erosion and 

inundation hazards, likelihood is projected to progressively increase due to sea level rise and projected 

coastal recession (permanent erosion). 

 

Management Unit & 
Sub-segment 

# Asset Areas 

MU1 
A 

1 Low lying floodplain through northern breakout 
2 Reserve fronting golf course 
3 Exmouth golf course - lot with club buildings 
4 Willesdorf Road 
5 9ȄƳƻǳǘƘ aŜƴΩǎ {ƘŜŘ 
6 Exmouth Oval 
7 Exmouth Community Garden 
8 Wastewater Treatment Facility lot 
9 RAC Exmouth Cape Holiday Park 
10 Two undeveloped lots on Truscott Crescent, zoned Special Use 

B 11 Two undeveloped lots on Truscott Crescent, zoned Tourism 

MU2 C 

12 Warne Street foreshore access and carpark 
13 Town Beach foreshore 
14 Warne Street to Friedman Way residential area 
15 Friedman Way foreshore access 
16 Exmouth Yacht Club 
17 Madaffari Drive 
18 Madaffari Drive canal lots 
19 Mantarays Ningaloo beach Resort 

MU3 

 
20 Exmouth Game Fishing Club Sports  
21 Exmouth Harbour walling  
22 Exmouth Harbour boat ramp & low-lying areas surrounding harbour  
23 Filled lot levels adjacent to Exmouth Marina 

MU4 

D 

24 Neale Cove foreshore 
25 Maritime Facility on Neale Cove 
26 Crevalle Way foreshore 
27 Crevalle Way 
28 Crevalle Way residential area 

E1 
29 Lot zoned special use north of McLeod Street 
30 Rural lots north of McLeod Street 

E2 
31 McLeod Street 
32 Rural lots landward of McLeod Street 

E3 33 Rural lots south of McLeod Street 
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Residential Assets in MU3 & MU4 
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4.2.1. Erosion Likelihood 

Erosion allowances were determined based on storm allowance, extrapolated historic change, and 

recession due to sea level rise following SPP 2.6 schedule one, for time frames of 2025, 2050, 2070 

and 2125. As observed change was dominated by phases of beach rotation direct projection of historic 

change is not meaningful (i.e. the beach will not continue to rotate). Consequently, sub-segments 

were determined, within which coastal change showed connected behaviour. 

 

Average erosion allowance was determined for each of the sub-segments along Exmouth foreshore 

(Table 4-2), to estimate available erosion buffers at each of the timeframes under consideration. 

Distinction was made between the allowance for short-term storm erosion, and the allowance for 

progressive change, termed recession, which results from net beach sediment loss as well as retreat 

due to sea level rise. 

Table 4-2: Erosion allowances per study segment  

Sub-Segment 
2025 2050* 2070* 2125* 

Min Max Ave Min Max Ave Min Max Ave 

1500-3000m N A 20 52 55 54 78 85 82 153 167 160 

950-1500m N B 20 48 53 50 72 82 75 140 160 147 

0-950m N C 20 48 57 50 72 88 75 140 173 146 

Harbour Area Excluded from erosion analysis due to presence of structures 

0-550m S D 20 48 53 50 72 81 75 140 158 146 

550-950m S E1 20 53 53 53 80 81 81 157 159 158 

950-2100m S** E2 20 48 55 52 72 85 79 140 166 155 

2100-300m S E3 20 49 56 53 74 85 80 143 167 157 

Minimum, maximum and average erosion allowances are defined across each sub-segment 

* Erosion is weakly tied to projected time frames. These effectively represent recession scenarios. 

** Erosion allowances in E2 do not include allowance for potential dune instability in severe storms. 

The minimum distance of each asset from the horizonal setback datum (HSD) was considered relative 

to the recession distance to estimate an available erosion buffer at each timeframe, to rate its 

exposure to erosion hazard. 

 

Figure 4-1: Town Beach foreshore assets located within the erosion hazard zone. 
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Foreshore Reserve Assets in MU2 Town Beach  
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Figure 4-2: Erosion Likelihood Rating 

An exposure rating of low, medium, high or very high (1 to 4) was assigned to each asset (Table 4-3), 

based on projected recession at each time scale. As presented in the Coastal Hazards report [11] 

(Appendix B) there is a significant change to erosion hazard associated with longer time frames (2070 

or 2125) due to a weak link between forecast time, sea level rise and coastal recession. Due to 

uncertainty associated with relating sea level rise to recession, these longer-term ratings effectively 

represent recession scenarios, rather than forecasting coastal position at these time frames. The 

longer time frames are scenarios for primary dune loss, or dune field loss respectively. 

Table 4-3: Erosion Likelihood Rating 

Buffer Width Exposure Rating 

>20m Low (L) 

10-20m Medium (M) 

0-10m High (H) 

<0m Extreme (E) 

For example, Exmouth Golf Course is in subsegment A in MU 1 (Northern Flood Basin). The average 

erosion allowance for this subsegment in 2025 is 20m, in 2050 is 54m, in 2070 is 82m and in 2125 is 

160m. The Golf Course infrastructure is located at a minimum distance of 130m landward of the 

Horizontal Setback Datum. The erosion buffer available to the golf course provides low erosion risk 

for the time frames of 2025, 2050 & 2070 but would shift to extreme risk by 2125. 

Table 4-4: Erosion Likelihood Rating for Golf Course Assets 

 2025 2050 2070 2125 

Av. Erosion Allowance 20m 54m 82m 160m 

Distance to HSD 130m 130m 130m 130m 

Recession 0m 34m 62m 140m 

Buffer 130m 96m 68m -10m 

Exposure Rating L L L E 
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Table 4-5: Asset Exposure (Likelihood) to EROSION for Exmouth Townsite 

Management 
Segment Asset Category 

Min. Dist 
HSD (m) Exposure Rating (Likelihood) for EROSION 

Unit 
    2025 2050 2070 2125 

 

A 
  

Reserve fronting golf course  
Foreshore 
Reserve 

25 
L E E E 

MU1 Exmouth golf course - lot with club buildings Recreation 130 L L L E 

Two undeveloped lots on Truscott Crescent, zoned Special Use Undeveloped Lot 24 L E E E 

B Two undeveloped lots on Truscott Crescent, zoned Tourism Undeveloped Lot 86 L L L E 

MU2 

C 
 
 
 
 
 
  

Warne Street foreshore access and carpark Foreshore 0 E E E E 

Town Beach foreshore Foreshore 0 E E E E 

Warne Street to Friedman Way residential area  Residential 66 L L M E 

Friedman Way foreshore access Foreshore 0 E E E E 

Exmouth Yacht Club Recreation 0 E E E E 

Madaffari Drive Transport 107 L L L E 

Madaffari Drive canal lots Residential 125 L L L E 

Mantarays Ningaloo Beach Resort Commercial 20 M E E E 

MU4 

D 
 
 
  

Neale Cove Transport 73 L L M E 

Maritime Facility on Neale Cove Marine 92 L L L E 

Crevalle Way foreshore Foreshore 54 L L E E 

Crevalle Way Transport 74 L L M E 

Crevalle Way residential area Residential 90 L L L E 

E1  
Lot zoned Special use north of McLeod Street Reserve 14 M E E E 

Rural lots North of McLeod Street Undeveloped Lot 90 L L L E 

E2  
McLeod Street Transport 55 L L E E 

Rual lots landward of McLeod Street Undeveloped Lot 75 L L M E 

E3 Rural lots south of McLeod Street  Undeveloped Lot 55 L L E E 
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Overall, assets most exposed to erosion hazard are located within MU 2 sub-segment C, along Town 

Beach foreshore area with Warne Street carpark, Exmouth Yacht Club and Friedman Way all currently 

falling within the present-day erosion hazard zone (i.e. there is no present-day erosion buffer, with 

existing extreme erosion exposure. 

 

With 50-60m average recession for the 2050 scenario, the Golf Club reserve and Special Use lots at 

Truscott Street (MU1 sub-segment A) are rated as extreme exposure with the addition of Mantarays 

(in MU2 sub-segment C) and the Special Use zone north of McLeod Street (in MU4 E1).  

 

With ~80m average recession for the 2070 scenario, Crevalle Way foreshore in sub-segment D and 

both McLeod Street (in MU4 E2) and rural lots to the south (in MU4 E3) have extreme erosion risk.  

 

With ~160m average recession for the 2125 scenario, all assets identified along the study area are 

rated as extremely exposed to erosion based on existing erosion buffers. 

4.2.2. Inundation Likelihood  

The minimum ground elevation adjacent to each asset was determined using the available 2006 LiDAR 

dataset. Exposure of existing assets to coastal inundation has been considered via a ΨǇŜǊŎƻƭŀǘƛƻƴΩ 

assessment approximating inundation extent up to +6.8m AHD (i.e. including very extreme events). 

All existing assets potentially impacted by flood events up to +6.2m AHD were identified as subject to 

potential inundation hazard (in Coastal Hazard report, Appendix B). The lowest level at which wetting 

of the asset was identified was used to define inundation exposure.  

 

It is noted that differences between the level when initial wetting commences and the minimum 

ground level adjacent to the asset indicate protection by a natural or man-made barrier. This may 

potentially affect initial flood warning time, speed of inundation and post-flood drainage. 

 

Inundation likelihood was related to an inundation-frequency curve, derived from tide gauge analysis. 

This was presented as either the number of days per year, based on daily maximum water level, or 

the average number of years between events above the level. The inundation-frequency curve was 

shifted upward for future time scenarios, based on projected sea level rise. For assets above 6.2mAHD, 

coastal inundation hazard is deemed to be avoided. It is clarified that inundation levels do not include 

effects of nearshore waves (e.g. wave runup), which need to be included for the design of assets 

immediately adjacent to the coast.  

 

Inundation likelihood classes were developed based on relative recurrence of inundation events, at 

each time frame (i.e. incorporating sea level rise). This is illustrated graphically in Figure 4-3, with the 

classes representing different types of inundation event (Table 4-6). Allowance for άuƴǎǘŜŀŘȅέ 

processes (e.g. surge pulses or long waves) are only included in the most severe inundation category 

(500+ yr ARI) as these are not captured in the tide gauge record, and their influence is dissipated by 

distance landward from the coast.  
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Figure 4-3: Inundation Likelihood Classes  

 

Information was used to rate each assets exposure to Inundation hazard as negligible, low, medium, 

high, or extreme:  

Table 4-6: Inundation Exposure Rating 

Rating Exposure Recurrence Comment 

0 Negligible >500+yr ARI Above severe storm effects 

1 Low (L) 500yr-500+yr ARI Severe storm + unsteady effects 

2 Medium (M) 100-500yr ARI Severe storm inundation 

3 High (H) 2-100yr ARI Storm inundation 

4 Extreme (E) <2yr ARI Inundated without storms 

 

Overall, exposure to inundation hazard is relatively low for most areas at the present time with 

extreme exposure only on the floodplain adjacent to the northern breakout (MU1 A) and low-lying 

parts of Exmouth Boat Harbour (MU3). High exposure has been identified for Exmouth Golf course 

(MU1 A), parts of Truscott Crescent area (MU1 B) and rural lots south of McLeod Street (MU4 E1).  

 

Under sea level rise scenarios, exposure across all areas increases. Areas transitioning from medium 

to high inundation exposure include the Wastewater Treatment Plant lot (MU1 A), Truscott Crecent 

(MU1 A), Town Beach foreshore area (MU2 C), Murat Rd near Gnulli Court (MU2 C) and residential 

lots near Crevalle Way (MU4 D). 
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Table 4-7: Asset Exposure (Likelihood) to INUNDATION for Exmouth Townsite 

  
MU 

  
Sub-
segment 

  
Asset Inundation Description  

Minimum 
Level 
(m AHD) 

Exposure Rating (Likelihood) for INUNDATION 

2025  
0m SLR 

2050 
0.22m SLR 

2070 
0.42m SLR 

2125 
1m SLR 

1 
  
  
  
  
  
  
  
  
  

A 
  

  
  
  
  
  
  
  

Low lying floodplain through northern breakout  +1.4 E E E E 

Golf Course +2.1 H H H E 

9ȄƳƻǳǘƘ aŜƴΩǎ {ƘŜŘ +4.8 L L L M 

West section of Willesdorf Road +4.6 L L L M 

Exmouth oval +5.6 ς ς ς L 

Exmouth Community Garden +5.5 ς ς L L 

Wastewater Treatment Facility  +3.0 M M M H 

RAC Exmouth Cape Holiday Park +4.1 L M M M 

Truscott Crescent 700m north of Warne Street +2.9 M M H H 

B Small northeast parcel of lots zoned for Tourism on Truscott Crescent +2.4 H H H E 

2 
  
  
  
  

C 
  

  
  
  

Town Beach foreshore area +3.0 M M M H 

Yacht Club buildings +4.7 L L L M 

Ningaloo Resort overtopped. (Front row of villas) +4.2 L L M M 

Murat Road near Gnulli Court +3.4 M M M H 

Madaffari Drive over spillway ** based on site assessment +4.0 L M M M 

3 
  
  
  
  

Harbour 
  
  
  
  

Exmouth Game Fishing Club Sports +3.6 M M M M 

Exmouth Harbour walling (tidal inundation)  +1.4 E E E E 

Exmouth Harbour boat ramp  +1.6 H E E E 

Majority of Exmouth Harbour surrounds +1.4 E E E E 

Filled lot levels adjacent to Exmouth Marina  +5.2 ς L L L 

4 
  
  

D Residential lots adjacent to Crevalle Way **  +3.4 M M M H 

E1 
  

Murat Road south of McLeod Street +5.3 ς L L L 

Rural lots south of McLeod Street through dune breakouts +2.1 H H H E 

** Only applicable to a portion of the asset 
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Marine Infrastructure in MU3 
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4.3. Asset Sensitivity Rating (Consequence) 

Asset sensitivity describes the consequences of an asset being exposed to coastal hazards. A 

qualitative value for each asset was established through stakeholder consultation considering social, 

environmental, and economic benefits and services it provides to the Exmouth coastal community: 

1. Social ς support quality of life, health and wellbeing of the community and include social 

benefits and services provided by environmental or infrastructure assets or land. Examples 

include beaches and foreshore reserves, car parking, and formal access paths (public 

infrastructure) to them.  

2. Environmental ς support coastal habitats for their geologic, geomorphic, biodiversity and 

landscape and ecosystem services such as those provided by dune habitats for local flora and 

fauna, trapping of and storing sand, and providing a source of sand to replenish beaches 

following erosion events.  

3. Economic ς values of the assets identified that support industry, tourism, employment or 

relate to matters that have an economic implication.  

 

Attributes 1-3 were rated as Low, Medium or High in terms of their perceived sensitivity to erosion 

and inundation hazard, with ratings aggregated to give an overall consequence rating per asset. 

Low = no loss of social, environmental, economic function or service due to projected 

inundation/erosion. 

Medium = some loss of social, environmental, economic function or service. 

High = significant impact to social, environmental, economic function or service. 

 

The only area that was considered highly sensitive to potential erosion hazards across the length of 

the study area was Town Beach Foreshore (MU2 C). That is, the services, functions and values of the 

environmental, social and economic assets in this area were considered most significantly impacted 

by erosion along its reaches (Table 4-8).  

 

Similarly, most assets considered for Exmouth were given a low or medium consequence rating to 

inundation (Table 4-9) across all segments except for the Wastewater Treatment Plant lot (MU1 A) 

and Town Beach Foreshore (MU2 C).  
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Table 4-8: Asset Sensitivity Rating (Consequence) EROSION for Exmouth Townsite

Sub-
segment 

  

Category 

Min. 
Dist HSD 

(m) 

Consequence  

Asset  Rating 

A 
  
  

Reserve fronting golf course  Land  25 M 

Exmouth golf course - lot with club buildings Recreation 130 M 

Lots on Truscott Crescent, zoned Special Use Land 24 M 

B Lots on Truscott Crescent, zoned Tourism Land 86 M 

C 
  
  
  
  
  
  
  

Warne Street foreshore access and carpark Foreshore 0 M 

Town Beach foreshore Foreshore 0 H 

Warne Street to Friedman Way residences  Residential 66 L 

Friedman Way foreshore access Foreshore 0 M 

Exmouth Yacht Club Recreation 0 M 

Madaffari Drive Road 107 L 

Madaffari Drive canal lots Residential 125 L 

Mantarays Ningaloo beach Resort Resort 20 M 

D 
  
  
  
  

Neale Cove Road 73 M 

Maritime Facility on Neale Cove Marine 92 L 

Crevalle Way foreshore Foreshore 54 M 

Crevalle Way Road 74 L 

Crevalle Way residential area Residential 90 L 

E1 
  

Lot zoned Special use north of McLeod Street Rural 14 M 

Rural lots North of McLeod Street Rural 90 M 

E2 
  

McLeod Street Rural  55 M 

Rural lots landward of McLeod Street Road 75 M 

E3 Rural lots south of McLeod Street  Rural 55 M 
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Table 4-9: Asset Sensitivity Rating (Consequence) INUNDATION for Exmouth Townsite

MU Segment 

Initial 
Wetting 
 (m AHD) Asset Description  

Consequence 
Rating 

1 
 
 
 
 
 
 
 
  

A  

2.0 Low lying floodplain through northern breakout  M 

3.4 Golf Course M 

4.8 Exmouth aŜƴΩǎ Shed L 

4.8 West section of Willesdorf Road M 

5.8 Exmouth oval M 

5.6 Exmouth Community Garden L 

3.4 Wastewater Treatment Facility  H 

4.4 RAC Exmouth Cape Holiday Park M 

3.0 Truscott Crescent 700m north of Warne Street L 

B 3.2 Lots zoned for Tourism on Truscott Crescent L 

2 
 
 
  

C 
 
 
  

3.2 Town Beach foreshore area H 

4.8 Yacht Club buildings M 

4.6 Ningaloo Resort overtopped. (Front row of villas) M 

3.6 Murat Road near Gnulli Court L 

4.0 Madaffari Drive over spillway L 

3 
 
 
  

Harbour 
 
 
  

3.6 Exmouth Game Fishing Club Sports M 

1.5 Exmouth Harbour walling (tidal inundation) M 

1.6 Exmouth Harbour boat ramp  M 

2.5 Majority of Exmouth Harbour surrounds M 

5.25 Filled lot levels adjacent to Exmouth Marina  M 

4 
  

D 3.6 Residential lots adjacent to Crevalle Way  M 

E1  
5.6 Murat Road south of McLeod Street L 

2.6 Rural lots south of McLeod Street through dunes M 
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Figure 4-4: 4WD Access on Town Beach, North of Warne Street Carpark 
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5. STEP 4: RISK ASSESSMENT & PRIORITIES 

 

5.1. Overview  

Phase 4 established a risk rating per asset (likelihood + consequence) to determine potential impacts 

of erosion and inundation. An evaluation of adaptive capacity then allowed determination of overall 

asset vulnerability, which was examined in the context of existing controls as a basis for elucidating 

residual risk. Risk ratings per management unit were evaluated to prioritise assets and discrete areas 

requiring further treatment. hǾŜǊŀƭƭΣ ƻƴƭȅ ŀǎǎŜǘǎ ŘŜŜƳŜŘ ǘƻ ƘŀǾŜ ΨƘƛƎƘΩ ƻǊ ΨŜȄǘǊŜƳŜΩ Ǌƛǎƪ ǘƻ ŜǊƻǎƛƻƴ or 

inundation hazard were considered for further analysis in Phase 5. 

 

5.2. Risk Ratings & Matrices  

Risk ratings for each asset were generated by combining likelihood (exposure) and consequence 

(sensitivity) scales (Table 5-1). These matrices defined four levels of risk: 

Table 5-1: Risk Rating Matrix (Initial) 

  Exposure 

  L M H E 

 

Sensitivity  

L Negligible Low Medium High 

M Low Medium High Extreme 

H Medium High Extreme Extreme 
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The adaptive capacity of each asset is its capacity to be modified in a way that makes it better 

equipped to deal with negative impacts arising from coastal hazards effects. However, adaptive 

capacity does not consider planned risk management measures. It identifies an assetΩs ability to 

reduce intolerable risk arising from coastal hazards. The adaptive capacity scale takes into 

consideration design and function or form of the asset and was assessed as high, medium or low. In 

general terms, adaptive capacity was rated by hazard type: 

¶ Inundation adaptive capacity was low for residential buildings, medium for roads, and high for 

landscaped foreshore assets. 

¶ Erosion adaptive capacity low for residential buildings, medium for roads or landscaped 

assets, and high ŦƻǊ ǘƘŜ aŜƴΩǎ {ƘŜŘ όǊŜƭƻŎŀǘŀōƭŜύ ƻǊ ǘƘŜ ŦƭƻƻŘǇƭŀƛƴ ŀǊŜŀ όƴŀǘǳǊŀƭƭȅ ŘȅƴŀƳƛŎύΦ 

Table 5-2: Adaptive Capacity Rating Scales 

 

The adaptive capacity rating for each asset was subsequently considered in conjunction with its 

preliminary risk rating (potential impact) for erosion and inundation hazard to establish an overall 

asset vulnerability* rating (Table 5-3). 

Table 5-3: Vulnerability Rating Derivation  

  Adaptive Capacity 

  L M H 

 

Risk Rating  

L Medium Low Low 

M High Medium Low 

H Extreme High Medium 

E Extreme Extreme High 

 

ϝ bƻǘŜ ǘƘŜ ǘŜǊƳ άǾǳƭƴŜǊŀōƛƭƛǘȅέ ƛǎ ǳǎŜŘ ƘŜǊŜ ǎǇŜŎƛŦƛŎŀƭƭȅ ŦƻǊ ŎƻƴǎƛǎǘŜƴŎȅ ǿƛǘƘ ǘƘŜ /Iwa!t DǳƛŘŜƭƛƴŜǎ 
[2]. However, it is noted that inclusion of sensitivity and adaptive capacity obscures physical risk to the 

asset ς for example, existing access at Friedman Way foreshore would be lost with a small amount of 

coastal erosion. The high adaptive capacity for this asset implies that the foreshore access can be 

easily rebuilt, although it should be acknowledged that this will need to be progressively moved 

landward with erosion. 

 
 

Adaptive 
Capacity 

Description Rating 

High Good adaptive capacity. Functionality restored easily. Adaptive systems 
restored at a relatively low cost or naturally over time. 

3 

Medium Difficult but possible to restore functionality through repair and redesign. 2 

Low Little or no adaptive capacity. Potential impact would destroy all 
functionality. Redesign required 

1 
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Table 5-4: Asset Vulnerability Rating EROSION for Exmouth Townsite 

Management 
Unit  

Segment Asset  Category 
Min. Dist 
HSD (m) 

Vulnerability Rating ς EROSION  
0m 55m 80m 160m 

        2025 2050 2070 2125 

MU1 
  
  
  

A 
  
  

Reserve fronting golf course  Foreshore Reserve  25 L H H H 

Exmouth golf course - lot with club buildings Recreation  130 M M M E 

Two undeveloped lots on Truscott Crescent, zoned Special Use Undeveloped Lot 24 L E E E 

B Two undeveloped lots on Truscott Crescent, zoned Tourism Undeveloped Lot  86 L L L E 

MU2 
  
  
  
  
  
  
  

C 
  
  
  
  
  
  
  

Warne Street foreshore access and carpark Foreshore 0 H H H H 

Town Beach foreshore Foreshore 0 E E E E 

Warne Street to Friedman Way residential area  Residential 66 L L M E 

Friedman Way foreshore access Foreshore 0 H H H H 

Exmouth Yacht Club Recreation  0 E E E E 

Madaffari Drive Transport  107 L L L H 

Madaffari Drive canal lots Residential 125 L L L E 

Mantarays Ningaloo Beach Resort Commercial  20 H E E E 

MU4 
  
  
  
  
  
  
  
  
  

D 
  
  
  
  

Neale Cove Transport  73 L L M E 

Maritime Facility on Neale Cove Marine 92 L L L E 

Crevalle Way foreshore Foreshore 54 L L H H 

Crevalle Way Transport  74 L L L H 

Crevalle Way residential area Residential 90 L L L E 

E1 
  

Lot zoned Special use north of McLeod Street  Reserve 14 M E E E 

Rural lots North of McLeod Street Undeveloped Lot 90 L L L E 

E2 
  

McLeod Street Transport  55 L L E E 

Rual lots landward of McLeod Street Undeveloped Lot 75 L L M E 

E3 Rural lots south of McLeod Street  Undeveloped Lot 55 L L E E 
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Table 5-5: Asset Vulnerability Ratings INUNDATION for Exmouth Townsite 

    Initial 
Wetting (m 

AHD) 

  Vulnerability Rating ς INUNDATION 
      2025 

0m SLR 
2050 

0.22m SLR 
2070 

0.42m SLR 
2125 

1m SLR MU Segment Asset Inundation Description  

1 A 2 Low lying floodplain through northern breakout  H H H H 
    3.4 50% of golf course inundation H H H E 

    4.8 Exmouth Mens Shed L L L L 
    4.8 West section of Willesdorf Road L L L M 
    5.8 Exmouth oval L L L L 
    5.6 Exmouth Community Garden L L L L 

    3.4 Wastewater Treatment Facility lot H H H E 
    4.4 Eastern margin of RAC Exmouth Cape Holiday Park ** M H H H 
    3 Crosses Truscott Crescent 700m north of Warne Street L L M M 
  B 3.2 Small northeast parcel of lots zoned for Tourism on Truscott Crescent ** M M M H 

2 C 3.2 Town Beach foreshore area H H H E 

    4.8 Yacht Club buildings M M M H 
    4.6 Walling fronting Ningaloo Resort overtopped. Front row of villas ** M M H H 
    3.6 Crosses Murat Road near Gnulli Court L L L M 
    4 Madaffari Drive over spillway ** based on site assessment, constructed after 2006 lidar L L L L 

3 Harbour 3.6 Exmouth Game Fishing Club Sports** H H H H 
    1.5 Exmouth Harbour walling locally overtopped  E E E E 
    1.6 Exmouth Harbour boat ramp & low-lying walling locally overtopped  H E E E 
    2.5 Majority of Exmouth Harbour surrounds E E E E 
    5.25 Filled canal lot levels adjacent to Exmouth Marina  L M M M 

4 D 3.6 Residential lots adjacent to Crevalle Way **  H H H E 
  E1 5.6 Crosses Murat Road south of McLeod Street L L L L 

    2.6 Rural lots south of McLeod Street through dune breakouts H H H E 

**Level indicates when inundation exposure occurs. This will only affect a part of the assets. 
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Vulnerability that would be deemed acceptable, tolerable, or intolerable was defined, where 

intolerable vulnerability requires risk management measures as a priority. Tolerance levels were set 

in consultation with Shire representatives and with reference to information gathered through the 

consultation process with community and stakeholders. 

 

Vulnerability ǊŀǘŜŘ ΨƭƻǿΩ ƻǊ ΨƳŜŘƛǳƳΩ ǳƴŘŜǊ present conditions can be viewed as acceptable, requiring 

no additional risk management measures other than monitoring. However, if the risk is identified as 

currently being high or extreme, or can reach these levels before the end of the CHRMAP planning 

timeframes, these risks require more short-term or immediate risk management measures to reduce 

the risk back to tolerable or acceptable levels. The tolerance level adopted for this study was used to 

identify which risk, locations and assets require risk management measures as a priority. 

 

Table 5-6: Vulnerability Scale  

Vuln. 
level 

Description and level of Action required  Tolerance  

E Asset has minimal ability to cope with the impacts of coastal hazards without 
additional support. Adaptation will need to be considered as a priority 

INTOLERABLE 

H Asset has limited ability to cope with the impacts of coastal hazards. 
Immediate to short-term adaptation is likely to be required to reduce risk to 

acceptable levels. 

TOLERABLE 

M Asset has some ability to cope with the impacts of coastal hazards. However 
short to medium term actions are likely to be required to reduce risk to 

acceptable levels. 

TOLERABLE/ 
ACCEPTABLE  

L Asset has high resilience; it can cope with the impacts of coastal hazards 
without additional support. No immediate action required 

ACCEPTABLE  

 

5.3. Existing Controls 

The Risk Evaluation carried out in Phase 4 was used to prioritise risk management measures for the 

study area. Assets with vulnerability rated high or extreme were examined in greater detail. The risk 

evaluation considers if there are already risk management measures in place or existing controls that 

can be taken into consideration to reduce the risk rating determined through the vulnerability 

assessment (Section 5.2). 

 

Existing controls and risk management measures already in place in the Shire of Exmouth study area 

have the potential to reduce the consequences and/or likelihood of coastal hazard. Controls can be in 

physical, natural, or planning/management controls (Table 5-7). A consideration of the influence of 

the existing controls on mitigating risk was determined to produce a final rating of residual risk for 

assets in each MU.  

The process adopted was to take the high or extreme erosion and inundation vulnerability ratings for 

each asset and adjust these ratings in the context of the effectiveness of existing controls over study 

timeframes: 2025, 2050, 2070 or 2125. A ratƛƴƎ ƻŦ ΨлΩ ŘŜƴƻǘŜŘ ƴƻ ǊŜŘǳŎǘƛƻƴ ƛƴ Ǌƛǎƪ ƻŦŦŜǊŜŘ ōȅ ǘƘŜ 

ŜȄƛǎǘƛƴƎ ŎƻƴǘǊƻƭ ǿƘƛƭŜ ŀ ǊŀǘƛƴƎ ƻŦ ΨоΩ ƛƴŘƛŎŀǘŜŘ ŀ wholly effective risk mitigation, up to the limit of 

evaluation. Control ratings were subtracted from vulnerability ratings to get a rating of residual risk 

for each timeframe: 
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0 = no residual risk 

1 = low residual risk 

2 = medium residual risk 

3= high residual risk 

4 = extreme residual risk 

 

Controls that influence inundation hazard (MU1) are primarily land use planning, insurance and 

drainage with some reduction in risk also provided by dunes to the North (MU1) and the South (MU4) 

and the breakwater at the harbour and the canal walls within Exmouth Marina (MU3). In terms of 

erosion hazard, dunes provide natural control in MU1 and MU4 while structural control is dominant 

in MU2 and MU3. Setbacks for existing development are not classed as effective controls, as the 

setback has already been incorporated into the evaluation of erosion likelihood. Where an area is 

presently undeveloped, the capacity to provide additional erosion buffer through setback on the lots 

has been treated as partial control, ineffective to somewhat effective (0-2) based on lot width.  

Table 5-7: Existing Controls to Mitigate Erosion (E) or Inundation (I) 

 

Overall Risk Rating is subsequently developed by applying consequences (Table 4-8 and Table 4-9) to 

Residual Risk ratings. 

 

Control Details Example Application  
Physical  Shoreline protection structures or 

seawalls 
 

Breakwater 
Canal Walls 
Revetement  
Drainage and spillways  
Sand management  

E, I 
E, I 
E 
I 
E 

Natural  Shoreline topography features Dunes  
 
Rock may be present, but the 
elevation and extent is unknown. 

E, I 
 
E 
 

Planning  Controls on land use and 
management  

Setback* 
Flood management: 

¶ Land-use control  

¶ Elevation  

¶ whether in or out of the 
floodplain area) 

Insurance  
Finished Floor Levels  

E, I 
I 
I 
I 
I 
 

E, I 
I 
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Table 5-8: Residual & Overall Risk Ratings EROSION for Exmouth Townsite 

Management 
Unit  

Segment Asset  
Residual Risk Rating ς EROSION  Overall Risk Rating ς EROSION 

0m 55m 80m 160m 0m 55m 80m 160m 

    2025 2050 2070 2125 2025 2050 2070 2125 

MU1 
  
  
  

A 
  
  

Reserve fronting golf course  L M M M L M M M 

Exmouth golf course - lot with club buildings L L L M L L L M 

Two undeveloped lots on Truscott Crescent, zoned Special Use L H H H L H H H 

B Two undeveloped lots on Truscott Crescent, zoned Tourism L L L M L L L M 

MU2 
  
  
  
  
  
  
  

C 
  
  
  
  
  
  
  

Warne Street foreshore access and carpark L L M M L L M M 

Town Beach foreshore L M H H M E E E 

Warne Street to Friedman Way residential area  L L L M L L L L 

Friedman Way foreshore access M M M M M M M M 

Exmouth Yacht Club L H E E L H E E 

Madaffari Drive L L L L L L L L 

Madaffari Drive canal lots L L L L L L L L 

Mantarays Ningaloo Beach Resort L L M H L L M H 

MU4 
  
  
  
  
  
  
  
  
  

D 
  
  
  
  

Neale Cove L L L H L L L H 

Maritime Facility on Neale Cove L L L H L L L L 

Crevalle Way foreshore L L M M L L M M 

Crevalle Way L L L M L L L L 

Crevalle Way residential area L L L H L L L L 

E1 
  

Lot zoned Special use north of McLeod Street L M H H L M H H 

Rural lots North of McLeod Street L L L H L L L H 

E2 
  

McLeod Street L L H H L L H H 

Rual lots landward of McLeod Street L L L H L L L H 

E3 Rural lots south of McLeod Street  L L H H L L H H 
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Table 5-9: Asset Vulnerability Ratings INUNDATION for Exmouth Townsite 

    Initial 
Wetting 
m AHD 

  Residual Risk Rating ς INUNDATION Overall Risk Rating ς INUNDATION 
      2025 2050 2070 2125 2025 2050 2070 2125 

MU Segment Asset Inundation Description  0m +0.2m +0.4m +1.0m 0m +0.2m +0.4m +1.0m 

MU1 A 2 Low lying floodplain through northern breakout  M H H H M H H H 

    3.4 50% of golf course inundation L L M E L L M E 

    4.8 Exmouth Mens Shed L L L L L L L L 

    4.8 West section of Willesdorf Road L L L M L L L M 

    5.8 Exmouth oval L L L L L L L L 

    5.6 Exmouth Community Garden L L L L L L L L 

    3.4 Wastewater Treatment Facility lot L L M E H H E E 

    4.4 Eastern margin of RAC Exmouth Cape Holiday Park ** L L M H L L M H 

    3 Crosses Truscott Crescent 700m north of Warne Street L L L M L L L L 

  B 3.2 Small northeast parcel of lots zoned for Tourism on Truscott Cres ** L M M H L L L L 

MU2 C 3.2 Town Beach foreshore area L M H E H E E E 

    4.8 Yacht Club buildings L L M H L L M H 

    4.6 Walling fronting Ningaloo Resort overtopped. Front row of villas ** L L M H L L M H 

    3.6 Crosses Murat Road near Gnulli Court L L L M L L L L 

    4 Madaffari Drive over spillway ** based on site assessment L L L L L L L L 

MU3 Harbour 3.6 Exmouth Game Fishing Club Sports** H H H H H H H H 

    1.5 Exmouth Harbour walling locally overtopped  L M H E L M H E 

    1.6 Exmouth Harbour boat ramp & low-lying walling locally overtopped  H E E E H E E E 

    2.5 Majority of Exmouth Harbour surrounds M H E E M H E E 

    5.25 Filled canal lot levels adjacent to Exmouth Marina  L M M M L M M M 

MU4 D 3.6 Residential lots adjacent to Crevalle Way **  H H H E H H H E 

  E1 5.6 Crosses Murat Road south of McLeod Street L L L L L L L L 

    2.6 Rural lots south of McLeod Street through dune breakouts L L M E L L M E 

** Level of initial wetting only affects a small part of the asset 
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Residual and overall risk ratings display progressively increasing risk to assets over the forecast 

scenarios, corresponding to increasing sea level rise associated coastal recession. In the present day, 

the only assets with overall erosion risk above low (L) are Town Beach Foreshore and Friedman Way 

beach access, both in MU2. Present-day inundation risk is more active, with: 

¶ MU1 has high (H) overall inundation risk for the wastewater treatment facility and medium 

(M) for the floodplain area.  

¶ In MU2, Town Beach access has high (H) overall inundation risk.  

¶ For MU3, the game fishing club and boat ramp areas have high (H) overall risk and the general 

hardstand around the harbour has medium (M) overall risk. 

¶ Within MU4, residential lots next to Crevalle Way have medium (M) overall inundation risk. 

For the most extreme scenario, represented by 2125, potential coastal risk increases significantly. 

Overall inundation risk rations for each management unit are: 

¶ MU1 has high (H) erosion risk rating for Truscott Ave Special use lots and medium (M) rating 

for all other coastal assets. 

¶ MU2 has extreme (E) overall erosion risk rating for Town Beach foreshore and the Yacht Club, 

with high (H) for Mantarays and medium (M) for Warne Street and Friedman Way access 

points. 

¶ MU4 has high (H) for Neale Cove foreshore, and all coastal assets adjacent to McLeod Street. 

Crevalle Way foreshore has medium (M) overall erosion risk rating. 

Equivalently, there is significant increase of overall inundation risk ratings: 

¶ MU1 has extreme (E) overall inundation risk rating for the golf course and wastewater 

treatment plant. The floodplain and RAC caravan park have high (H) overall inundation risk 

and there is medium (M) overall inundation risk for part of Willesdorf Road. 

¶ MU2 has extreme (E) overall inundation risk for Town Beach, with high (H) risk for the Yacht 

Club and Mantarays. 

¶ MU3 has extreme (E) overall inundation risk for all assets within the harbour except the game 

fishing club, which has high (H) risk. There is medium (M) overall inundation risk for the lots 

adjacent to the canals. 

¶ MU4 has extreme (E) overall inundation risk for lots adjacent to Crevalle Way and south of 

McLeod Street. 

 

Risk has been characterized by ratings and time frames: 

¶ Present-day risk management or mitigation is considered appropriate for assets with overall 

risk rating of medium (M) or above. 

¶ Projected risk has been identified to require management where risk rating of high (H) or 

above occurs from 2050. These cases are considered to require present-day adaptive 

management (i.e. mitigation works need not be constructed, but budgeting for mitigation 

should commence, and monitoring against a trigger for action). 

¶ Emerging risk has been identified based on risk rating of high (H) or above from 2070. This 

does not presently require adaptive management, but the risk is expected to develop over the 

next 50-100 years and needs to be incorporated into planning. 

¶ Possible risk has been identified based on risk rating of high (H) or above from 2125. This 

represents extreme scenarios of coastal change, and therefore requires consideration for 

planning, but may not be realized within the next 100 years. 
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Table 5-10: Assets deemed to require Hazard Management 

 Erosion Hazard Inundation Hazard 

Present-day Risk 

Requires mitigation now 

MU2 Town Beach Foreshore 

MU4 Friedman Way Foreshore Access 

MU1 Floodplain area 

MU1 Wastewater Treatment Plant 

MU2 Town Beach Foreshore 

MU3 Exmouth Game Fishing Club 

MU3 Exmouth Harbour 

MU4 Lots Adjacent to Crevalle Way 

Projected Risk 

Requires adaptation 

plan now 

MU1 Truscott Special Use Lots 

MU2 Exmouth Yacht Club 

MU4 McLeod St Special Use Lots 

 

Emerging Risk 

Integrate into planning 

MU4 McLeod Street 

MU4 Rural Lots South of McLeod St 

 

Possible Risk 

Consider long-term 

management 

MU2 Mantarays 

MU3 Neale Cove Foreshore 

MU4 Rural Lots N & W of McLeod St 

MU1 Golf Course 

MU1 RAC Holiday Park 

MU2 Exmouth Yacht Club 

MU2 Mantarays  

MU4 Lots S of McLeod St 

 

Overall EROSION risk that would otherwise require management is mitigated by dunes for the Golf 

Course. Erosion risk is mitigated or deferred by protective structures for Warne Street, Town Beach, 

Exmouth Yacht Club and Mantarays. Future maintenance and upgrading will be required to continue 

this level of hazard mitigation. 

 

Overall INUNDATION risk that would otherwise require management is deferred by dunes for the Golf 

Course, RAC Holiday Park and rural lots south of McLeod Street. Protective structures defer inundation 

hazard management for Exmouth Yacht Club, Mantarays and Exmouth Boat Harbour. Future 

maintenance and upgrading will be required to continue this level of hazard mitigation. 

 

Adaptation pathways to treat hazards deemed to require hazard management (Table 5-10) are 

discussed per Management Unit (MU) in Section 6. Direction setting guidance is aligned to the 

stakeholder adaptation priorities identified for each MU, which were driven by community led 

CHRMAP success criteria.  
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6. STEP 5: ADAPTATION PLANNING  

 

6.1. Overview  

Successful risk management and adaptation planning requires identification and assessment of 

options to determine viable strategies. Options should mitigate risk to an acceptable level whilst 

maintaining values important to stakeholders. The risk prioritisation undertaken through this CHRMAP 

has identified key assets and areas susceptible to potential impacts of coastal erosion and inundation, 

both now and into the future.  

 

hǾŜǊŀƭƭΣ 9ȄƳƻǳǘƘΩǎ ƭŀǊƎŜ ŀƴŘ ǿƛŘŜ ŘǳƴŜ ǎȅǎǘŜƳ ƎƛǾŜǎ ǎǳōǎǘŀƴǘƛŀƭ ǇǊƻǘŜŎǘƛƻƴ ŦǊƻƳ Ŏƻŀǎǘŀƭ ƛƴǳƴŘŀǘƛƻƴ 

and provides a large buffer to storm erosion and coastal recession. Present-day hazards are largely 

associated with coastal development in front of the dune system, including Town Beach foreshore 

and Exmouth Boat Harbour, both of which have protective works. However, in the longer-term, 

erosion and inundation pressures are expected to increase, requiring a focused risk treatment effort.  

 

This Section outlines Step 5 of the CHRMAP process, which undertakes an Adaptation Options 

Analysis to identify preferred strategies for ΨǊƛǎƪ ǘǊŜŀǘƳŜƴǘΩ. This prioritises options for coastal hazard 

mitigation and is aligned to Succes Criteria determined by the Shire and itsΩ stakeholders. 

 

! ΨǊŜǇƻǊǘ ŎŀǊŘΩ ŦƻǊ ŜŀŎƘ a¦ Ƙŀǎ ōŜŜƴ ǇǊƻŘǳŎŜŘ ǘƻ ƎǳƛŘŜ ŀŘŀǇǘŀǘƛƻƴ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ŦƻǊ ǘƘŜ {ƘƛǊŜ ǿƛǘƘ 

summaries presented and extended discussion in associated Appendices. 

 

Adaptive Pathways are presented for MU1, MU3 and MU4, where characteristics of assets for each 

management unit determine limited options for hazard mitigation.  

 

A more detailed Adaptation Options Analysis is presented for Town Beach to explore the viability of 

alternative management pathways. This analysis included: 

Å Multi Criteria Analysis ς to establish the suitability of potential adaptation options to treat the 

identified risks. 

Å Cost Benefit Analysis ς to provide insight into economic utility of suitable options. 

Å Project team Council briefing ς to gain input on Shire preferences and delineate decision 

making pathways moving forward. 

 

 



   

49 

6.2. Adaptation Planning Overview 

Adaptation planning fosters preparedness to manage risks and impacts of changes to our coast, by 

planning for the most appropriate decisions and options to implement over time. It requires a 

decision-making framework that enables the right decision to be made at the right time, in the context 

of identified erosion and inundation hazard, and reflecting the community-defined social, 

environmental, and economic value of the coast. 

 

Lƴ ǘƘƛǎ ǊŜǎǇŜŎǘΣ ΨƎƻƻŘΩ ǇǊŀŎǘƛŎŜ ƛƴ ŀŘŀǇǘŀǘƛƻƴ ǇƭŀƴƴƛƴƎ ǊŜǉǳƛǊŜǎ ŦƭŜȄƛōƛƭƛǘȅ ς the ability to make 

appropriate decisions on available options to meet the changing needs of communities and coastal 

areas through time as risks to assets change from tolerable to intolerable. The CHRMAP Guidelines [2] 

outline over-arching strategies that may be employed in adaptation planning, following a hierarchy of 

avoid, retreat, accommodate or protect (Figure 6-1).  

 

 

Figure 6-1: Adaptation Hierarchy for Mitigating Hazards  

 

Applicability of any mitigation is determined by the nature of asset being considered, the level of risk, 

and the agreed adaptation objectives or priorities established by the community and stakeholders in 

that coastal area.  

Å Avoid: new development in areas at risk. 

Å Planned or Managed Retreat: of existing development in the face of intolerable risk. 

Å Accommodate: through design or management measures to limit impacts of hazard exposure.  

Å Protect: assets from exposure through structural interventions.  

 












































































































































































