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INTRODUCTION 

Coastal public recreational infrastructure can be highly vulnerable to the impacts of 

contemporary coastal hazards that will be exacerbated by climate change. These assets can 

receive large amounts of funding every year for reactive remediation and maintenance 

following damage.  

Sydney Coastal Councils Group (SCCG) has highlighted the need for proactive evaluation of 

the condition and vulnerability of this infrastructure to more effectively manage the allocated 

funding. Further support is also desired in assessing the likely future maintenance and retro-

fitting requirements to help manage these important assets with rising sea levels and other 

impacts of climate change.  

NSW Governments’ Manly Hydraulics Laboratory (MHL) and Engineers Australia through its 

National Committee on Coastal and Ocean Engineering (NCCOE) were commissioned by 

SCCG to prepare an assessment tool which: 

• implements NCCOE’s guidelines for coastal infrastructure asset management and 

planning (2012, 2017) 

• focuses on climate change vulnerability 

• can be used as part of Council's IPRF (Integrated Planning and Reporting 

Framework) to help define maintenance/renewal costs and to establish triggers 

based on discounted future costs under a preselected adaptation strategy. 

Based on a NSW coastal council survey to assess current management practises and 

challenges, MHL developed an assessment methodology to design the tool around targeting 

asset vulnerability to coastal hazards, a holistic approach to asset assessment, support for 

capital expenditure applications, and an ability to accommodate varying levels of data 

availability. 

Following feedback on the proposed methodology from a multidisciplinary steering 

committee, the assessment tool was developed incorporating a multi-criteria valuation 

assessment (MCA), adaptation option decision matrix and future cost calculator.  

Outputs from the tool can be used to: 

• determine strengths and weaknesses of a coastal recreational asset based on the 

dimensions of the MCA 

• indicate options and indicative costs for various adaptation strategies,  

• set trigger levels for future adaptation work 

• rank assets against others entered by the user to aid in prioritisation of resources. 

 



 

An Excel spreadsheet was the platform selected to develop the assessment tool due to the 

ease of integration with existing management infrastructure with a focus on the functionality 

of the tool rather than on its look, feel and hosting. 

The tool was tested on over 10 recreational infrastructure assets in three different NSW 

coastal councils to assess their value, affordability, sustainability and the amenity they 

provide. This process was also used to help calibrate and refine the tool in preparation for 

public release throughout NSW.  

Should this tool be successfully utilised among NSW coastal councils, there are numerous 

opportunities to expand its scope and useability by migrating it to a web interface, including 

additional asset types, and expanding the scope outside of NSW. Due to the tool’s basis in 

the NCCOE guidelines, there is also potential for wide-reaching applicability for all coastal 

assets beyond the recreational assets for which the tool was originally designed. 
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1. APCRICC – Case Studies 

The assessment tool was put into practice in three NSW coastal councils: two urban and one 

rural. Feedback from these councils was used to refine and calibrate the tool as well as to be 

included as training material for rollout of the tool throughout NSW.  

The case studies and the feedback from the participating councils has been anonymised to 

focus on the process of the tool and the data which is likely to be available, rather than the 

performance of any particular council. 

  



 

2. Case Study 1 – URBAN ROCK POOL 

2.1 Description 

Ocean rock pools are some of NSW’s most valued recreational infrastructure, providing 

beach goers with a calmer place to swim or take children. Additionally, many of these pools 

were constructed in the early years of the 20th century and now hold significant historic value 

for the local communities they service.  

This asset is a somewhat typical NSW urban ocean pool having been constructed sometime 

in the 1930s on a prominent Sydney beach. Its current design life as designated by Council 

is 50 years with the last capital works having taken place in 1996. Council had trouble 

sourcing financial data for their assets due to information being spread over a range of 

systems and locations, however using information from other similar sites it was estimated 

that the modern engineering construction cost would be in the order of $8,000,000 with 

maintenance priced around $50,000 p/a.  

The rock pool itself has an oceanward face of ~50m, bed level at 0.4m AHD with walls at 1m 

AHD. This data as entered into the tool is presented in Figure 2.1 

 

 

Figure 2.1 – Preliminary data for the urban rock pool 

Council contacted their local Aboriginal Land Council (ALC) to discuss the cultural 

significance. According to the ALC the site on which this asset is located holds no cultural 

significance for them.  

 

 



 

2.2 Cultural and heritage value 

Due to the age of the site, Council members deemed that the asset rates a 3 on the provided 

scale. As this criterion is a combination of cultural and heritage value, the heritage 

significance can supersede the lack of perceived cultural significance and be chosen for the 

asset’s current heritage score.  

Since only two parties were consulted for this asset, the tool determined that this score 

comes with an orange confidence flag. Confidence in this section can be increased by 

acquiring additional opinions about the heritage value of this asset to reduce subjectivity. 

Ideally, at least one person from each stakeholder group should be contacted to have input 

into each asset as this is a good exercise to identify who all the relevant stakeholders might 

be.  

2.3 Replaceability 

For replaceability, the rock pool’s $8,000,000 construction cost is normalised against the 

various LGA specific economic indicators to determine the relative ability of a Council to 

replace the asset given their means. Due to the pool’s position within the community and the 

impracticality of relocating it to another location, these options were rejected for 

consideration by Council.  

The tool determined that given the relative wealth of the LGA and the long design life of the 

asset, that it was fairly easy to replace with a score of 4/5. This is done by taking the cost of 

the asset over its design life and dividing it by each of the economic indicators shown in 

Figure 2.2 to produce a range of scores. Each score is then compared to a scale to 

determine whether it is ‘expensive’ or not. Council felt that the replaceability of 4/5 was too 

high and reduced the replaceability score to 3. As a result, more work is being done to fine 

tune what an ‘expensive asset’ is in the context of coastal recreational infrastructure by using 

case study data to adjust the scaling from ‘scores’ to ‘recommended values’ as presented in 

Figure 2.2. Addition of Council revenue and annual asset budgets into the tool could also 

help to justify this score further if Council were using the tool to apply for capital works 

funding. These additions would also raise the confidence from an orange to a green flag in 

the tool.  

 

Figure 2.2 – Replaceability of the urban rock pool 



 

2.4 Policy alignment  

Council recorded a total of 5 policy objectives for this asset, 4 of which it was compliant with. 

This garnered a score of 4.3 which was passed on to the policy score. 5 policies result in an 

orange confidence flag which could be increased by including more relevant policy 

objectives. Figure 2.3 below shows this section of the tool. 

 

Figure 2.3 – Policy objectives for the urban rock pool  

2.5 Community value 

The utilisation of the pool was estimated at 1000 total visitors (trips) per week which, for an 

LGA population of over 100,000, garners a community score of 4/5. LGA tourist visitation 

numbers are unavailable for Sydney councils so this number was not able to be separated 

into local and travelling visitation. To increase the confidence of this value above a red flag 

Council would need to perform a survey or study to determine the actual utilisation of the 

asset and/or a willingness-to-pay study for future works to the asset. The community value 

section of this case study is presented in Figure 2.4, below. 

 

Figure 2.4 – Community value of the urban rock pool 

 



 

2.6 Resilience 

Due to the asset’s exposed location on the open coast, the tool uses a generalised 

overtopping calculation for a vertical wall from the Coastal Engineering Manual to estimate 

wave heights which would result in a reduction in serviceability for the asset.  

Using a known offshore wave climate frequency distribution based on waverider data 

collected by MHL, the tool can then calculate the expected number of days per year where 

the asset would be unserviceable. This is compared with the acceptable serviceability of the 

asset to determine a resilience (or in this case, serviceability) score.  

For the rock pool, an acceptable serviceability of 335 days per year (or 30 days per year of 

unserviceability) leads to a score of 3/5 based on an expected 25 days of unsafe 

overtopping exceedance per year. For this example (and indeed in the majority of cases) 

wave overtopping and hence the asset’s level of serviceability is depth limited and is hence 

very sensitive to small changes in still water level.  

In these cases, more detailed study may be required if this is a determining criteria as was 

the case for this asset. Such a study would be undertaken to determine how often the asset 

is unsafe on average and how this compares to Council requirements. Calculations for the 

resilience of this asset are presented in Figure 2.5. 

 

Figure 2.5 – Overtopping and resilience calculations for the urban rock pool 



 

2.7 MCA, CBA results and projections 

The results of the MCA give an overall score of 3.5/5 for this asset based on equal 

weightings for each criterion. An orange flag is given as the overall confidence in this score 

with areas of community value and resilience particularly requiring more work to increase the 

reliability of the result. These results also indicate that this asset is fairly well balanced with 

community, ecological and economic interests all being somewhat represented.  

Based on the results from the MCA and the asset data input into the tool several strategic 

conclusions were provided by the tool which lead to a recommended adaptation measure of 

accommodation of reduced serviceability due to sea-level rise. These conclusions are 

presented below in Figure 2.6. 

 

 

Figure 2.6 Strategic conclusions for the urban rock pool 

Future projections for this asset are calculated based on LGA trends in economic and social 

indicators as well as the selected adaptation option and SLR due to climate change. These 

are used as input into the existing methods included in the tool to estimate how each MCA 

criterion may change through time. These projections are calculated for short (10 year), 

medium (20 year), and long term (50 year) planning horizons. Results of these projections 

are presented in Figure 2.7. 



 

 

Figure 2.7 – Future MCA projections for the urban rock pool  

Based on the age of the asset, its historical significance is expected to increase with time, 

becoming a highly significant asset within the next 50 years. Due to a moderate projected 

rise in population and associated increased wealth of the LGA, the replaceability of the asset 

is expected to rise slightly in the long-term.  

It should be noted that this relates only to the economic replaceability of the asset and not its 

community, cultural or historic replaceability which are captured in other criterion, a common 

misconception in our case studies. Policy is too complex a criterion to try and project with 

any certainty, so it remains the same under all planning horizons.  

The community value of the asset is expected to increase in the long term with proportionally 

fewer of these types of assets available for the growing population despite a reduction in 

serviceability.  

Resilience under the accommodate case for this asset type is calculated from a reduced 

serviceability requirement – in this case doubling the allowable unserviceable days from 30 

to 60. This results in an increased resilience (serviceability) in the short term, however due to 

the extreme sensitivity of wave overtopping to still water level in a depth-limited scenario in 

the medium and long-term projections, the pool becomes unusable much of the time. 

Council could use this information to form trigger levels for this asset based on a minimum 

acceptable level of serviceability and/or a given amount of sea level rise at which time they 

could either physically protect or retreat from the asset. 

Cost projections for this asset’s CBA are based only on maintenance, adaptation costs, and 

end-of-life capital works since damage to rock pools occurs progressively, is highly variable 

and hence difficult to estimate. As such these values could be considered a lower bound for 

future costs under the accommodate scenario. All values are presented in modern dollar 

equivalents. Results of the CBA projection are presented below in Figure 2.8. 



 

 

Figure 2.8 – CBA projections for the urban rock pool 

  



 

3. Case Study 2 – URBAN COASTAL PARK 

3.1 Description 

This coastal park is a highly utilised asset within a Sydney metro LGA. It was constructed 

around the middle of the 20th century, with exact dates unavailable for this case study. Its 

current equivalent construction cost is estimated at around $5,000,000 with a design life of 

25 years. Asset data for this case study is presented in Figure 3.1. 

 

Figure 3.1 – Asset data for the coastal park 

The park is moderately sized at ~21,000 sq. m, 140m of which is frontage to the open 

ocean. The slope leading up to the 5m oceanward height is around 1:30m. The park is not 

currently protected by any coastal defence structures, however Council is seeking additional 

funding to build a sloping seawall along the length of the park. This plan of action came out 

of the park sustaining considerable damage during the June, 2016 East-Coast Low event. 

Figure 3.2 presents the physical data for this asset. 

 

Figure 3.2 Physical data of the coastal park 

3.2 Cultural and heritage value 

This particular park is State heritage listed which would indicate a strong heritage value and 

indeed upon interviewing many members of Council, the cultural/heritage value of the asset 

was decided to be 5/5.  



 

The local Aboriginal Land Council did not have identify this site of cultural heritage 

significant, however the European heritage listing of the asset was enough justified the high 

score.  

Figure 3.3 presents the cultural/heritage value of this asset. 

 

Figure 3.3 – Cultural/Heritage value of the coastal park 

3.3 Replaceability 

A $5M price tag represents a recommended replaceability score ranging from 3-5 depending 

on the metric. This user however decided that, due to the asset’s value within the 

community, it could not be replaced and gave it a score of 1/5. This was a common enough 

mistake during the case study process where an asset which was moderately replaceable 

from a financial perspective would receive a much lower score because the community 

would not be open to its relocation.  

There are two main outcomes of this observation:  

1. this criterion needs to be emphasised as the financial replaceability of the asset to 

overcome this misconception,  

2. longer term planning is not currently a primary focus of recreational asset managers in 

NSW.  

Community members may not be open to relocation of an asset now when it is perfectly 

serviceable and well maintained. However, if, in the future it becomes more damaged by 

coastal inundation and the costs to maintain and renew it grow, the local community could 

begin to consider alternate options other than utilising a park which is unserviceable or 

damaged much of the time. This forward-thinking approach is a desired outcome of the tool’s 

meta-process and more work can be done to communicate it through the replaceability 

criterion. Figure 3.4 presents this data. 

 



 

 

Figure 3.4 Replaceability of the coastal park 

3.4 Policy alignment 

Council recorded four policies which the park complies with. It was unsure which policies 

were in existence and it is clear that more guidance should be given in this section before 

the final rollout of the tool. Policy data is presented in Figure 3.5. 

 

Figure 3.5 – Policy alignment of the coastal park 

3.5 Community value 

This asset did have a preliminary survey done to determine the community’s willingness to 

pay for any upgrades of the asset as well as the rough utilisation figures. Based on current 

usage, the WTP of $5 per person is more than adequate to cover current ongoing costs of 

this asset. The community value therefore rated a score of 5/5 and a green confidence flag. 



 

 

Figure 3.6 Community value of the coastal park 

3.6 Resilience 

This asset lies within a designated coastal hazard zone and has therefore been exempt from 

risk assessment by this tool. The value entered by Council was 3/5, however it was unclear 

how this value was obtained as no comments were provided. This is not a huge issue as 

recreational assets within a coastal hazard zone have their own well-defined risk 

assessment as part of the coastal management program and can thus be managed 

effectively through other mechanisms. 

3.7 MCA, CBA results and projections 

Results of the MCA are presented in Figure 3.7. 

 

Figure 3.7 – MCA of the coastal park 

The adaptation conclusions generated for this asset lead to, unsurprisingly, a 

recommendation to protect based on the high community and heritage value and the inability 

for Council to replace this asset. However, using the recommended replaceability score of 

3/5 this recommendation turns to accommodate as the ability to supplement usage of this 

asset maintenance with other nearby sites when it requires repair becomes more viable. 

Looking at the protect scenario in the CBA (Figure 3.8), it would cost Council more than the 

$5 per person value they found from their survey to pay for protection to the asset on all time 

scales (assuming constant usage and a $70,000 p/m cost of protection as quoted by 

Council).  



 

 

Figure 3.8 – CBA for the protect scenario of the coastal park 

If however, Council chose to accommodate in the short and medium terms it would be likely 

to cost less on an annual basis, at which time they could re-investigate whether protection 

would be a cost effective measure (Figure 3.9). 

 

Figure 3.9 - CBA for the accommodate scenario of the coastal park 

There are several assumptions such as community impact of a reduction in serviceability of 

the asset or building a protection structure, as well as detailed annual damage estimation 

based on a range of SLR scenarios. However, the tool demonstrates that this asset is 



 

sensitive to changes in the replaceability criterion and that more work should be done with 

their community and with future cost projections before deciding to protect immediately. 

 

 

Figure 3.10 – Asset data for the estuarine jetty 

  



 

4. Case Study 3 – RURAL ESTUARINE JETTY 

4.1 Description 

This estuarine jetty was recently reconstructed as a floating structure after the previous fixed 

jetty was no longer serviceable. It cost over $100,000 to build and is expected to cost 

approximately $750 p/a over its design lifetime of 25 years. It lies in a sheltered estuary of a 

large NSW river with a bed level of -2m AHD. This asset was particularly interesting from the 

perspective of the tool as a floating structure was not explicitly accommodated in the 

spreadsheet.  

4.2 Cultural and heritage value 

Council was not able to contact their LLC for the purposes of this case study, however it was 

estimated that the site did not hold much historic or cultural significance based on those 

interviewed (Figure 4.1). 

 

 

 

Figure 4.1 – Historic/cultural significance of the estuarine jetty 

4.3 Replaceability 

Council stated that they were able to acquire other greenfield sites from the Crown at 

nominal license cost, however the location of the jetty adjacent to a boat ramp and required 

for its use precluded its relocation. Further, the >$100,000 cost of construction was very 

large compared to the $200,000 annual asset budget of the LGA. 

 



 

 

Figure 4.2 – Estuarine jetty replaceability 

4.4 Policy alignment and community value 

Council did not understand how to add the relevant policies into the tool and so left that 

section blank, instead allocating a score of 4/5 based on their understanding of the relevant 

guidelines. According to Council, only around 50 trips are made to the jetty per week which, 

when entered into the tool, gives a score of 1/5.  

4.5 Resilience 

Since the jetty is located in an estuary, the resilience of the asset is based on the flood levels 

in the area. Given that the 100 year flood level is 5.7m (compared to a 1.2m jetty which 

would be inundated under many high tides), the resilience as calculated by the tool would be 

0. However, since the structure is now floating, Council was advised to give a resilience 

score of 5 as the structure should be fully resilient to the effects of SLR. Results from the 

MCA are presented in Figure 4.3. 

 

Figure 4.3 – Estuarine jetty MCA 



 

4.6 MCA, CBA results and projections 

Council’s position was that given the asset’s community value, cost and (prior) resilience, it 

should not have been reconstructed and the tool bears this out. Only the additional resilience 

provided by recent works brings the score into an acceptable range. With the values placed 

into the tool as presented, the recommended adaptation is to retreat given these factors. 

However, in order to accommodate the floating nature of the jetty, MHL advised Council to 

raise the height of the jetty from 1.2m AHD to its highest potential value (>6m AHD). 

Recalculating the decision matrix with this value results in a recommendation of ‘Do Nothing’ 

as the asset is no longer at risk from SLR. These revised conclusions are presented in 

Figure 4.4. 

 

Figure 4.4 – Revised decision framework for the estuarine jetty 

The projected CBA shows that once the jetty’s condition starts degrading and requires 

further maintenance, the cost of the asset rise dramatically with long term costs more than 

doubling over today’s values (Figure 4.5).   

 

 

Figure 4.5 – Projected CBA for the estuarine jetty 

 

 


