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 Risks of a Changing Coast 

A risk assessment was undertaken to determine the level of risk of coastal hazards 

impacting assets and values within the Port, Leighton and Mosman Beach zones. The 

risk assessment was undertaken in line with the framework outlined in the WAPC 2014 

Coastal Hazard Risk Mapping and Adaptation Guidelines (CHRMAP Guidelines).  

Coastal risk is assessed by combining the likelihood of a coastal hazard impacting an 

asset or value with the consequence of that impact.  

3.8.1 Likelihood  

Likelihood is defined as the chance of a coastal hazard occurring and how often it may 

impact an asset. The hazard likelihood for erosion is based on the technical inputs 

developed by the Coastal Hazards Assessment. Further information on how the 

likelihood scale was established is detailed in Appendix D – Coastal Hazard 

Assessment.  

Analysis of the coastal hazards found inundation to pose an insignificant risk to assets 

within the three zones of Port, Leighton and Mosman Beach. As a result, the risk 

assessment is significantly influenced on the likelihood and consequence of erosion on 

existing assets and land uses. The likelihood scale for erosion and inundation was 

determined in the Coastal Hazard Risk Assessment, in Appendix D 

3.8.2 Consequence Rating 

Consequence is the impact of coastal hazards on assets and their values. 

Consequences relate not only to the direct impact or damage to an asset but also the 

effect on related social, economic and environment values (WAPC 2014). The scale 

identifies the levels of consequence, from insignificant to catastrophic, across a range of 

categories depending on the defined impact of a coastal hazard to an asset. Where an 

asset related to more than one category, the category with the highest scale of 

consequence was selected. Community values, as outlined in the survey summary (see 

Appendix A) and the Values Register (see Appendix B) have been taken into 

consideration when defining the level of consequence the coastal hazard will have on 

social values. 

The scale of consequence used for the risk assessment has been designed from a local 

perspective, rather than state or national, to assist local governments and decision-

makers in coastal adaptation management. The consequence scales have been 

developed to consider the sensitivity of a value to coastal hazards and also the adaptive 

capacity of the value to recover. Consequences may therefore be rated higher than 

what would be expected within a state or national context. 
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Consequence scales were developed for each value category for social, environmental, 

economic, infrastructure and safety. The economic consequence scales have been 

adapted from consequence scale from the South Fremantle Coast – Coastal Adaptation 

Plan. The environmental scale has been based on the potential damage to the local 

environment, the ability for the environment to recover, for damage to be of offset and 

identification of alternate habitat areas. The social consequence scale was developed 

based on the results of the community values survey undertaken in Phase 1 of the 

project for the Port, Leighton and Mosman Beach sites. The infrastructure impact scale 

was developed based on the proportion of infrastructure damaged and was assessed 

depending upon whether the asset was sensitive to gradual versus stepwise response 

to coastal hazards and its adaptive capacity, in line with the Coastal hazard risk 

management and adaptation planning guidelines (WAPC 2014).  

The scale in Table 3-2 identifies the consequence scale. When considering coastal 

hazard likelihoods in the present planning period, existing erosion controls such as the 

seawalls along Port Beach Road were not considered due to varying engineered quality 

of the implemented structures. Risk levels of existing erosion structures quality and 

expected design life were taken into consideration in the adaptation planning phase. 

 

The seawall along Port Beach Road has not been included in the risk assessment 

(which focuses on unmitigated risk), however is taken into consideration in adaptation 

planning  
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Table 3-2 Scale of Consequence 

  Category 

  Social Economic Environment Infrastructure Safety 

5 

C
a

ta
s
tr

o
p

h
ic

 

Loss of social or 
heritage values of 
regional significance; 
no alternative exists 

Damage to local 
economy, public 
infrastructure or 
loss of land 
value greater 
than $20 million 

Irreversible 
damage to local 
environmental 
asset that would 
compromise its 
viability, no 
alternate habitats 
exist. 

Damage to 
majority or all of 
infrastructure 
(Greater than 
75%). Asset with 
step change 
sensitivity and no 
adaptive 
capacity. 

Loss of 
life or 
serious 
injury 
 

4 

M
a

jo
r 

Loss of social 
services and 
experiences that 
would significantly 
impair quality of life 
of the local 
community; no 
convenient 
alternative exists 

Damage to local 
economy, public 
infrastructure or 
loss of land 
value $5 million 
to $20 million 

Irreversible 
damage to local 
environmental 
asset that would 
compromise its 
viability, local 
alternate habitat 
exists. 

Damage to 
significant 
portion of 
infrastructure 
(50% - 75%) or 
asset with step 
change 
sensitivity. Asset 
with step change 
sensitivity and 
some adaptive 
capacity. 

Serious 
injury 
 

3 

M
o

d
e

ra
te

 

Loss of social 
services and 
experiences that 
would somewhat 
impair quality of life 
of the local 
community; no 
convenient 
alternative exists 

Damage to local 
economy, public 
infrastructure or 
loss of land 
value $500,000 
to $5 million 

Environmental 
damage to local 
environmental 
asset that could be 
reversed or offset, 
no alternate 
habitats exist. 

Damage to no 
more than half of 
the infrastructure 
(25% - 50%). 
Asset with step 
change 
sensitivity with 
adaptive 
capacity. 

Minor 
injury 
 

2 

M
in

o
r 

Loss of social 
services and 
experiences that 
would somewhat 
impair quality of life 
of the local 
community; 
alternative sites exist 

Damage to local 
economy, public 
infrastructure or 
loss of land 
value $50,000 to 
$500,000 

Environmental 
damage to local 
environmental 
asset that could be 
reversed or offset, 
local alternate 
habitat exists. 

Minor damage to 
infrastructure 
(10% - 25%) 

No injury 

1 

In
s
ig

n
if
ic

a
n

t 

Loss of social 
services and 
experiences that 
would have limited 
impact on quality of 
life; many alternative 
sites exist 

Damage to local 
economy, public 
infrastructure or 
loss of land 
value less than  
$50,000  

Minimal damage to 
local environmental 
assets; recovery 
may take less than 
six months 

Little or no 
damage to 
infrastructure 
(Less than 10%) 

No injury 
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3.8.3 Risk Evaluation  

Risk levels enable decision-makers to prioritise actions based on the likelihood and 

consequence of a hazard on existing assets. Four risk levels were identified for the 

assessment and follow the scale set out in the CHRMAP Guidelines: 

 Extreme – risks are unacceptable/intolerable, requiring immediate management 

and adaptation action.  

 High – risks are the most severe that can be tolerated and need monitoring in the 

short-term as management and adaptation action is likely to be needed in the 

short-term. 

 Medium – risk can be tolerated and need monitoring in the short to medium-term.  

 Low – risk can be accepted; no actions will be required in the short to medium-

term. 

The matrix in Table 3-3 defines the risk level based on “likelihood” x “consequence”. 

Table 3-3 Risk Evaluation Matrix 

Likelihood Risk Level 

A 
Almost certain 

Medium High High Extreme Extreme 

C 
Possible 

Low Medium High High Extreme 

E 
Rare 

Low Low Medium High High 

 1 
Insignificant 

2 
Minor 

3 
Moderate 

4 
Major 

5 
Catastrophic 

 
Consequence 

 

The results of the risk assessment identified a risk level for each asset in the short, 

medium and long-term (refer Table 9 in Appendix E – Risk Assessment).  
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3.8.4 Tolerance Level 

The varying levels of risk must be defined in terms of their acceptability that is the 

expected need and timeframe for adaptation. The As Low As Reasonably Practicable 

(ALARP) Framework identifies required actions based on whether a risk is acceptable, 

tolerable or intolerable/unacceptable (CSCA 2014).  

Table 3-4 presents the tolerance for each risk level and the corresponding required 

actions. 

Table 3-4 Tolerance Level Matrix 

Risk Level Action Required Tolerance 

Extreme Risk treatment required Intolerable/ 

Unacceptable 

High Eliminate or Reduce the risk or Accept the risk 

provided residual risk level is understood 

Tolerable 

Medium Reduce the risk or Accept the risk provided 

residual risk level is understood 

Tolerable 

Low Accept the risk and manage through existing risk 

management systems 

Acceptable 

 
The following sections present for each coastal management unit, the highest risk levels 

within each planning period and the asset values triggering the risks. This information 

identifies when trigger points are reached for each coastal management unit. Risk maps 

are presented in Figure 3-13. 
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3.8.5 Coastal Management Unit 1- Mosman Beach 

Short to medium term extreme risks at Mosman Beach indicate that coastal paths and 

beach access points have an extreme risk of erosion. Due to the difference in elevation 

between shore parallel coastal paths and the beach, beach access ways such as piled 

timber framed stairs are less adaptable to changes in beach levels over the long-term 

when compared to sandy or paved pathways through dunes. In the long-term, off the 

street parking at Mosman Beach also becomes exposed to extreme risk. 

The values impacted by these risks are predominantly social, with the potential to 

impact on the community’s ability to access and enjoy beach settings and use beach 

areas for a variety of active recreation and passive uses. 

Table 3-5 Management Unit 1 -Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 

Value 

Triggering Risk 

Level 

Short Extreme Beach Access Points Social 

Medium Extreme Beach Access Points, Coastal 

Path 

Social 

Long Extreme Beach Access Points, Coastal 

Path, Off Street Parking 

Social 
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3.8.6 Coastal Management Unit 2 – North Leighton 

Short to medium-term risk levels at north Leighton are high, due to potential for social 

impacts from loss of the beach and dune areas, affecting social values of the area. In 

the long-term, the risk increases to extreme due to the potential for coastal erosion to 

impact on the Curtin Avenue Reserve, impacting social and infrastructure values. 

The social values impacted by these risks are people’s ability access and enjoy beach 

settings, use beach areas for a variety of active recreation and passive uses as well as 

access to car parking and facilities near the beach. 

Table 3-6 Management Unit 2 -Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 

Value 

Triggering Risk 

Level 

Short High Leighton Beach Reserve, 

Vlamingh Parkland 

Social 

Medium High Leighton Beach Reserve, 

Vlamingh Parkland, Curtin Ave 

Reserve, Curtin Ave off street 

parking 

Social 

Long Extreme Curtin Avenue Reserve Social 
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3.8.7 Coastal Management Unit 3 – Leighton Beach – Vlamingh Parkland 

The short and medium term risk profiles for this area of Leighton Beach are high due to 

impacts on the beach reserve and Vlamingh Parklands. This risk increases to extreme 

in the long-term due to impacts on coastal paths and off street parking. 

Environmental values affected by the risk in the short and medium-term are the result of 

loss of coastal dunes, vegetation and habitat – which provides a supply of sand to the 

beach during storm events, provide a natural buffer zone to coastal processes and 

supports ecology. Social values at risk in the long-term include the ability to access and 

enjoy beach areas which may further impinge on people’s ability to undertake a variety 

of passive and active recreation and other social values. 

Table 3-7 Management Unit 3 - Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 
Value Triggering 

Risk Level 

Short High  Leighton Beach Reserve, 

Vlamingh Parklands 

Environment 

Medium High Leighton Beach Reserve, 

Vlamingh Parklands 

Environment 

Long Extreme Coastal path, off street parking Social 
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3.8.8 Coastal Management Unit 4 -Leighton Beach – Surf Club Precinct 

In the short-term, the risk level at Leighton Beach is high due to risks to environmental 

and social values. In the medium-term, a number of assets including the Fremantle Surf 

Life Saving Club and the Leighton Beach Change room facilities are at extreme risk of 

erosion. In the long-term, there is an extreme risk of erosion to the off street car parking 

area and coastal paths. 

Environmental values at risk in the short-term are the result of loss of coastal dunes, 

vegetation and habitat – which provides a supply of sand to the beach during storm 

events, provide a natural buffer zone to coastal processes and supports ecology. In the 

medium term, social values at risk are access to public toilet facilities near the beach 

and park, and having a safe surf-lifesaving patrolled beach. In the long-term, social 

values at risk also include access to car parking which may impinge on the community’s 

access to the beach for a variety of passive and active recreation and other social 

values. 

Table 3-8 Management Unit 4 - Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 
Value Triggering 

Risk Level 

Short High  Leighton Beach Reserve, Vlamingh 

Parklands, Leighton Beach 

Changerooms 

Environment, 

Social 

Medium Extreme Leighton Beach Changerooms, 

Fremantle Surf Life Saving Club 

Social 

Long Extreme Leighton Beach Changerooms, 

Fremantle Surf Life Saving Club, 

Curtin Ave Reserve, coastal path, off 

street parking 

Social 
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3.8.9 Coastal Management Unit 5 - Leighton and Port Beach dunes  

In the short-term the risk level at Leighton and Beach dunes is high due to risks to 

environmental and social values of the Port Beach Reserve. In the medium to long-term, 

there are extreme risks to coastal paths and the Port Beach Road reserve, affecting 

social values. 

Environmental values at risk in the short-term are the result of loss of coastal dunes, 

vegetation and habitat – which provides a supply of sand to the beach during storm 

events, provide a natural buffer zone to coastal processes and supports ecology.In the 

medium to long-term, social risks relate to the potential impacts on accessing the 

foreshore reserve by road or coastal paths due to risk to the road reserve. 

Table 3-9 Management Unit 5 -Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 
Value Triggering 

Risk Level 

Short High Port Beach Reserve Environment 

Medium Extreme Port Beach Road Reserve Social 

Long Extreme Port Beach Road Reserve Social 
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3.8.10 Coastal Management Unit 6 –Port Beach North 

The risk profile for Port Beach North is extreme across all time periods due to the impact 

to economic, social and infrastructure values from erosion hazards to assets identified in 

Table 3-10. These risks represent a substantial economic cost due to the potential 

impacts to the Fremantle Port, ability to run a small coastal business, and industry 

related businesses east of Port Beach Road. 

The social values impacted by erosion include impact on the community’s ability to 

access and enjoy beach settings, use beach areas for a variety of active recreation and 

passive uses, access public toilet facilities near the beach and park, have a safe surf-

lifesaving patrolled beach and access the region by road.  

Table 3-10 Management Unit 6 -Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 
Value Triggering 

Risk Level 

Short Extreme Port Beach Road Reserve, 

Fremantle Port Land, Beach 

access points, coastal paths, off 

street parking, Public Coastal 

Facilities – Kiosk and Change 

Rooms 

Economic, Social, 

Infrastructure 

Medium Extreme Port Beach Road Reserve, 

Tydeman Road Reserve, 

Fremantle Port Land, Freight 

Rail, Beach access points, 

coastal paths, off street parking, 

Public Coastal Facilities – Kiosk 

and Change Rooms 

Economic, Social, 

Infrastructure 

Long Extreme Port Beach Road Reserve, 

Tydeman Road Reserve, 

Fremantle Port Land, Freight 

Rail, Beach access points, 

coastal paths, off street parking, 

Public Coastal Facilities – Kiosk 

and Change Rooms 

Economic, Social, 

Infrastructure 
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3.8.11 Coastal Management Unit 7 – Port Beach South – Sandtrax 

The risk profile for Port Beach South is extreme across all planning periods, Table 3-11 

due to potential impact to social assets including parking, beach access, coastal paths, 

kiosks and infrastructure assets including the North Quay Rail Terminal and Port Beach 

Road Reserve. These risks represent a substantial economic cost within the area due to 

the potential impacts to the Fremantle Port and businesses associated with the Rous 

Head precinct. This is due to potential risks to the Port Beach Road Reserve and the 

Freight Rail line impacting access and services.  

Table 3-11 Management Unit 7 - Risk Profile Summary 

Timeframe Risk Level Asset Triggering Risk 
Value Triggering 

Risk Level 

Short2 Extreme Port Beach Road Reserve, 

Fremantle Port Land, Beach 

access points, coastal paths, off 

street parking 

Economic, Social, 

Infrastructure 

Medium Extreme Port Beach Road Reserve, 

Fremantle Port Land, Freight 

Rail, Beach access points, 

coastal paths, off street parking 

Economic, Social, 

Infrastructure 

Long Extreme Port Beach Road Reserve, 

Fremantle Port Land, Freight 

Rail, Beach access points, 

coastal paths, off street parking 

Economic, Social, 

Infrastructure 

 

                                                   

2 . Note, risk levels presented for Port Beach assume that the Port Beach Road seawalls 

do not contribute to beach protection. Protection provided by the existing seawalls will 

be considered in the implementation plan.  
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Figure 3-13 Short, medium and long-term coastal risk 


