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 GLOSSARY 
 

ADAPTATION  

Adaptations are actions taken to help communities and ecosystems cope with actual or 
expected changes in climate conditions. 

AHD 

AHD is an acronym for Australian Height Datum. When a measurement is accompanied with 
the letters AHD it indicates a height above mean sea level. Mean sea level was adopted in 
1971 by the National Mapping Council of Australia at 0.00 AHD. For example, 3.2m AHD is 
3.2 metres above mean sea level. AHD tide levels are different to the fishing charts which 
are called Chart Datum (CD).  A subtraction of 1.45 metres from tide chart will give the 
correct AHD height. 

ARI 

ARI is an acronym for Average Return Interval. ARIs, also known as return periods, are an 
estimate of the average interval of time between events of a certain magnitude. In relation to 
severe storm events the longer the interval the higher the storm surge height is predicted to 
be. For example, a 1 in 100 year ARI storm surge would be higher than a 1 in 50 year or 1 in 
10 year ARI storm surge height. It is important to remember that this is just a statistical 
calculation and represents the long term theoretical average; there is nothing preventing a 1 
in 100 year ARI flood happening twice in one week.  

DEM 

DEM is an acronym for Digital Elevation Model.  The digital elevation model used in this 
study was created from a aircraft that bounced millions of infra-red light beams to the ground 
and then created a digital topographical map. This digital map is combined with aerial 
photography and an operator can use a computer to check the height of land features. 

EROSION 

Erosion is where action of the sea moves sand and vegetation from the shoreline so that the 
dune system is weakened.  When the frontal dune system is significantly weakened it may 
completely erode away and the shoreline moves inland. 

STORM SURGE 

A rise in the water level along the coast due to the action of the wind alone or its combination 
with the reduction of atmospheric pressure accompanying it. The effects of a storm surge 
are more severe when it occurs in conjunction with high tide. 
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Introduction 

1.1 Background  

In May 2013 the District Council of Mallala (DC Mallala) commissioned the University of 
South Australia, School of Natural & Built Environments (UniSA) to undertake the Coastal 
Settlements Adaptation Study (CSAS).  The aim of the study is to identify and evaluate 
potential sea level rise adaptation strategies for the coastal settlements of Parham, Webb 
Beach, Thompson Beach and Middle Beach.  

1.2 Investigative framework 

This study uses an adaptation of the Coastal Adaptation Pathways Decision Map developed 
by the Local Government Association of SA and University of South Australia for the 
Department of Climate Change and Energy Efficiency (Balston et al, 2012) to identify and 
analyse the threats posed by sea level rise. Each settlement is reviewed within the following 
framework:  

1. Establish settlement history. 
2. Analyse existing sea-flood protection. 
3. Analyse impact of sea-flood scenarios. 
4. Analyse emergency access and egress. 
5. Establish profile of the assets at risk. 
6. Explore liability issues. 
7. Propose adaptation options. 

 

1.3 The stages of the study 

The study is conducted in three main stages: 

Stage 1: State of Play Report: 
 
The State of Play Report contains the findings from steps 1-6 from the investigative 
framework and was endorsed by the Council at its Ordinary Meeting on 25 November 2013. 

Stage 2: Community Consultation: 
 
Subsequent to completion of the draft State of Play Report the community was invited to 
contribute to the report at a public meeting at the Dublin Hotel on 10 September 2013 or in 
writing to DC Mallala. The findings from community consultation were integrated into the 
State of Play Report and the report was endorsed by the Council at its Ordinary Meeting on  
28 October 2013. 

Stage 3: Propose adaptation options:   
 
Taking into account the findings of the first two stages, this report represents Step 7 of the 
Investigative Framework - ‘propose adaptation options’.  These adaptation options are 
proposed within the following five categories of adaptation responses: 
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• Protect: use means such as construction of sea walls and levees, beach sand 
replenishment or installation of  drainage swales to protect existing development; 

• Accommodate1: use means such as raising buildings, protecting buildings from 
flooding, or employ warning and evacuation strategies; 

• Retreat: abandon settlements and move development inland in the face of rising sea 
levels. The concept of ‘retreat’ is also known as ‘planned retreat’.  

• Defer:  threats have been assessed and options analysed but there are valid 
reasons to wait until to a later date to act. 

• Do nothing:  ignore the risks and do nothing. 

 

1.4  Reporting and consultation 

While the scope of the Coastal Settlements Adaptation Study (CSAS) covers the four 
settlements of Parham, Webb Beach, Thompson Beach and Middle Beach, adaptation 
responses options available to each settlement are reported separately. This report contains 
the adaptation options for:  

Thompson Beach. 
In preparing the adaptation options in this report the following agencies and individuals were 
consulted: 

• DC Mallala Infrastructure Services Department, on 7th November, 2013. 
• Coast Protection Branch, DEWNR, on 12th November, 2013. 
• Geoff Fisher, Australian Water Environments (AWE), on 19th November, 2013. Geoff 

Fisher (AWE) also reviewed the adaptation proposals and offered technical advice. 
 
  

1.5  Methodology 

Adaptation responses in this study take into account: the nature of the threat, the protection 
of infrastructure, the safety of people, and the appropriate timing of response until 2100. 

1.5.1 Adaptation responses that relate to the nature of the threat. 
 
Other than depth of water, additional factors that influence the impact of a flood on a 
settlement are: the velocity of the water (speed), the duration of the flood (how long it lasts), 
and the topography of the settlement. How much warning is possible for possible flood is a 
factor that enables the settlement to prepare for the flood more effectively. The general 
characteristics of a sea-flood in the Mallala region are shown in Table 1. 

                                                
1 Protection options in this study relate to the community as a whole and are generally measures that are taken 
to stop the flow of water into the community at its borders as a first line of defence.  Measures that a resident 
might take to protect the water from entering their own dwelling are classed as accommodation options. The 
exception to this rule is when dwellings are situated on the shoreline itself. 
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Table 1: Sea flood characteristics for DC Mallala coastal region. 

Flood characteristic Mallala region 
Velocity of water Low, due to tidal action and ocean terrain 
Direction of flow From the west 
Duration of flood Short 1-2 hours 
Warning Predictable as flood normally relates to tide. 

 
To contextualise the flood risk in the Mallala region, Table 2 illustrates how insurance 
companies may discount their flood risk when adequate flood warning can be provided and 
the community is prepared to deal with a flood. For example, where the community is 
experienced and there is a greater warning time than 12 hours, the predicted actual cost of 
damages can be discounted by 0.4 (Victorian Government, 2000). 

Table 2: Proposed ratios of actual:potential damages (Victorian Government, 2000) 

 
Historically, storm surges that have threatened settlements in the Mallala coastal region 
have been in conjunction with the highest astronomic tide (often referred to as a king tide) 
which, in the majority of cases, provide a greater than 12 hour warning period. Based on 
historical data, the flood threat is normally related to predictions of high tides, likely to be of 
low intensity in relation to velocity of water, and of short duration. 

Finally, adaptation responses are proposed and analysed using the three 1 in 100 ARI 
scenarios provided in the State of Play Report (Table 3). These scenarios assist in providing 
the context from which to make decisions relating to the viability and the timing of responses.   

Table 3: Sea flood scenarios for DC Mallala coastal region. 

Flood 2013 2050 2100 
Storm surge (at king tide) 2.6m 2.6m 2.6m 
Wave set up 0.1m 0.1m 0.1m 

Wave run up 0.0m 0.0m 0.0m 

Sea level rise 0.1m 0.3m 1.0m 
Totals 2.8m AHD 3.0m AHD 3.7m AHD 

 

1.5.2 Adaptation responses that relate to infrastructure and people. 
 
Infrastructure 
 
In proposing adaptation responses, Councils are required to take the long view. For 
example, a house constructed today is likely to have a life span of 60 to 80 years, so future 
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risks from actions of the sea are required to be taken into account in current planning 
policies. Councils are also required to adhere to Coast Protection Board policy and advice. 
Such policy includes being able to demonstrate that development is capable of being 
protected for the sea-flood risk for the 1 in 100 ARI event adopted for 2050, but also that 
reasonable steps can be taken to adapt the development to the sea-flood risk for the 1 in 
100 ARI event adopted for 2100 (Coast Protection Board, 2004).   

People 

Adaptation responses are also required to take into account the safety of people in a flood 
event. These include warning and emergency procedures, the ability of people to be able to 
move safely away from the flood, and the ability of emergency vehicles and personnel to 
move into the settlement.  

 

1.5.3 Adaptation responses that take into account time 
 

The State of Play Report has analysed the possible impact of the three 1 in 100 ARI flood 
scenarios (2013, 2050, 2100) upon the settlements. It is proposed here to draw upon that 
data and deal with adaptation responses in the following order: 

• What level of protection can be realistically provided (current threat, 2050 threat, 
2100 threat)? 

• Where protection falls short, what accommodation responses can be employed? 
• Where protection and accommodation strategies fall short, what longer term retreat 

options should be employed (if any)? 

Finally, responses canvassed within this report may be implemented over the coming 
decades but also may be contingent on each other. For example, a protection strategy 
employed now may mean that other accommodation strategies are not required until a later 
date. The limitation of a protection strategy may mean that accommodation or retreat 
strategies are required to cater for that shortfall later in the century (Figure 1). 

 
 

 

 

 

 

 

 

Figure 1: Adaptation responses are time related and sometimes contingent on each other but 
also contingent on the rate of sea level rise which is to be monitored over time  

(M. Western, 2013) 

2050 2100 1990 

0.3m predicted rise 0.7m predicted rise Further rises 

20
13 

3.0m AHD 
flood risk 

3.7m AHD 
flood risk 

Accommodation strategies 

Retreat strategies 

Protection strategies 

monitor and respond monitor and respond monitor and respond 

emergency procedures                emergency procedures               emergency        
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2. Thompson Beach protection options 
 
Note, any cost estimates provided below have been prepared based on very limited data 
and without engineering design calculations.  They are therefore indicative only and have 
been prepared to assist council with the priority setting processes.  They should not be relied 
on for budgeting or construction cost management purposes. 

2.1 Protection options to cater for sea-flood risk at 2100 (3.7m AHD) 

Should the 1 in 100 ARI sea-flood event of 3.7m AHD shown in Figure 2 occur then: 

• The streets on the eastern side of Thompson (north) would be inundated to 1.0 m. 
• The Esplanade Road in Thompson (south) would be inundated to 1.4m in places. 
• Ruskin Road, the access road to Thompson Beach would be inundated to 1.0m. 
• Most of the natural ground within the settlement would be inundated, with depths up 

to 1.4m 

Further, should sea levels rise by 1.0m as predicted, the dunes north and south of 
Thompson Beach would likely erode away. This will occur due to two reason. First, the 
increase height of water would create new inlets that become wider over time until the frontal 
dune system eroded completely away. This is occurring already to the north of Thompson 
Beach (See Figure 2). Second, the increase height of water may increase the wave ‘set up’ 
and ‘run up’ (refer Table 3) thereby increasing the amount of erosion to the dunes (Geoff 
Fisher, AWE, 26.11.13).  

 
 
 Figure 2: Thompson (north) map indicating sea-flood risk at 3.7m AHD and protection  

requirements at 3.95m  

3.5kms of levees at 
3.95m AHD would be 
required to protect 
Thompson  Beach 
(north) on all sides 
from a 3.7m AHD 
sea-flood event. Note- 
levees required for 
Thompson (south) is 
in excess of 7kms 

Shoreline likely to 
be eroded back 
over next 100 
years. 
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To provide a contemporary context, if the existing dwellings in Thompson Beach were 
subject to 3.7m AHD inundation, 107 dwellings out of 141 total dwellings would have water 
over their floor levels (Figure 3). 

 
Figure 3: Flood height vs floor level: 1 in 100 ARI event 3.7m AHD (2100) 

 
While to implement protection levees as illustrated in Figure 2 is possible in pure 
engineering terms, the erosion factor makes the proposal untenable as the dunes north and 
south of the settlement are likely to erode away, leaving the settlement as a promenade 
connected only by Ruskin Road and facing increased erosion of its defences as a result. 
Finally, if the sea level does increase as predicted, then there is nothing to suggest that it 
won’t keep rising past 2100, thereby rendering the defences at 3.7m AHD ineffective.  

 
Conclusion:   
 
To protect Thompson Beach with levees to cater for the 1 in 100 ARI event of 3.7m AHD is 
not viable and options that combine protection measures at lower heights combined with 
accommodation options should be considered in long term adaptation options for Thompson 
Beach. 
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2.2 Protection options to cater sea-flood risk at 2050 (3.0m AHD) 

In contrast to the 2100 flood scenario, protection options for Thompson Beach should be 
considered for the 2050 1 in 100 ARI flood risk (3.0m AHD) for the following reasons: 

• Protection measures are feasible and likely to be effective (see Figures 4); 
• Protection of development to cater for the 2050 flood scenario (3.0m AHD) is Coast 

Protection Board policy (Coast Protection Board, 2012); 
• Installation of protection measures now will provide a 30-40 year time in which data 

can be tracked over time to assess the rate of change in sea level.  
• Installation of protection measures now will provide a 30-40 year time frame in which 

accommodation measures can be implemented to cater for predicted sea level rises 
past 2050. 
   

 
2.2.1. Protection options for Thompson Beach (north) 
 
The frontal dune system of Thompson Beach (north) is at heights in excess of 3.0m AHD 
and provides sufficient protection. The levee system to the east of Thompson (north), 
including Ruskin Road is generally at 3.0m AHD, but some isolated points may be as low as 
2.70m AHD. However, the levee system to the east is a secondary system to prevent water 
entering the settlement that has flowed through the dunes north of the settlement, and 
therefore in the short term, the height may be sufficient.   

Figure 4: Thompson (north) - map indicating sea-flood risk at 3.0m AHD (2050 scenario) 
 
 

1. 

1. 
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1. Check heights and integrity of levee system to the east of Thompson (North). Raise low 
points as required. 

2.2.2. Protection options for Thompson Beach (south) 
 

 
 
 

Figure 5: Thompson (south) - map indicating sea-flood risk at 3.0m AHD (2050 scenario) 
 
 
2. Check height and integrity of existing levee and dune system on the west side of the 
Esplanade. A review of survey provided by DC Mallala Infrastructure Services Department 
and an onsite inspection suggests: 
 

• The levee installed by the developer on the west side of the Esplanade from the 
corner of Petrel Crescent to the southern end of the Esplanade is at height 2.80m to 
3.0m AHD. 

• There is no levee between the corner of Petrel Crescent and where the line of Chat 
Court intersects with the Esplanade, and in places the dune is as low as 2.40m AHD.  

• The dune height (there is no levee) between the point where the line of Chat Court 
intersects with the Esplanade to the corner of Ruskin Road in generally at 2.80m or 
above (but data missing between Plover Avenue and Stint Avenue). 

• The above review indicates that generally Thompson Beach south is protected at 
2.80m AHD (which is the current ARI 1 in 100 sea-flood risk) apart from the section 

0.

 

3. 

4. 
5. 

6. 

2. 

7. 

  Existing protection measures  
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between corner of Petrel Crescent and where the line of Chat Court intersects with 
the Esplanade.   

3.  Install levee at height 3.25m AHD between the corner of Petrel Crescent and where the 
line of Chat Court intersects with the Esplanade (approximate length – 324 m) using levee 
profile in Figure 6. Note: this section of the Esplanade has low lying dunes to the west and 
therefore a levee with 1:3 batter ratio on sea-side is required. 

 
 
 
 
 
 

 
Figure 6: Thompson Beach (south) – typical cross section of levee. 

 
 

3. Preliminary cost calculation: Install levee to Esplanade Road (Figure 5) 

Location Existing 
road 
elevation 

Existing 
Ground 
elevation  

Proposed 
levee 
height 

Proposed 
levee 
length 

Area of 
levee 
profile  

Volum
e 

m3 

*Cost 
per m3 

Total 
Cost 

Esplanade:
Cnr Petrel 
Cr  to the 
place   
where the 
line of Chat 
Court  
intersects. 

2.30 – 
2.50m 
AHD 

(northern) 

2.40m  0.9m 
(varies) 

160m 3.80m2 600m3 $26 $15,600 

2.60 – 
2.80m 
AHD 
(southern) 

2.7m 
(mean) 

0.6m 
(varies) 

160m 2.10m2 340m3 $26 $  8,800 

 *Estimate: DC Mallala Infrastructure Services Total $24,400 

 
4. Increase the height from 2.50m AHD to 3.00m AHD of the man-made east-west levee 
installed by the developer to the end of the Esplanade (Figure 7). 

 
 

2m 

1:2 1:3 

Dunes 
(low level) 

Esplanade 

Figure 7: Thompson Beach (south) – man-made levee running east-west at 2.5m AHD.  
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The existing levee is a secondary defence system that protects the rear of Thompson Beach 
(south) and is approximately 3m wide and 340m in length. Install as shown in Figure 8. 
 
 
 

 
 
 
 
 
 

 
 

Figure 8: Cross section of proposed levee to be installed on top of the existing east-west levee 
on southern end of the Esplanade. 

 
 
Note: Residents reported in public consultation that water had breached this levee. However, 
DC Mallala Infrastructure Services Department is unaware of such a breach and the author 
has made enquiries of residents but no one as yet has verified this event.  
 
Note: The plans held at DC Mallala indicate that the original levee was intended to be 
installed at 3.0m AHD. 
 
 

4. Preliminary cost calculation : Increase height of existing levee (Figure 5) 

Location Existing 
levee 
height 
AHD 

Proposed 
levee 
height 
increase 

Proposed 
levee 
length 

Area of 
levee 
profile  

Volume 
m3 

*Cost 
per m3 

Total 
Cost 

Existing levee 
running east-
west from 
southern end of 
the Esplanade. 

2.50m 
AHD  

0.5m  340m 1.3m2 440m3 $26 $11400 

*Estimate: DC Mallala Infrastructure Services 
 
 
5. Raise height of beach vehicle crossover in southern car park to 3.25m AHD in accordance 
with Figure 9. 
 
 
 
 
 

Figure 9: Example of section of beach vehicular crossover in southern car park. 
 
 

5. Preliminary cost calculation: raise vehicular beach crossover (Figure 5) 
Location Existing 

height  
To be 
raised 

Width Length Volume 
m3 

*Cost 
per m3 

Total Cost 

Southern 
car park 

3.00m 
AHD 

0.3m  16m 6m 10m3 $30 $300 

*Estimate: Mark Western 
 
Check heights of walk way access ramps to beach and raise to 3.25m AHD as required. 

3m 

Existing levee 

0.5m 

6.0m 

0.3m 

2m 

1:1 
Proposed levee 
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6. Install the remaining sections of the levee as approved in DA 312/311/2011. Begin with 
the section (290 m) between the southern car park and the cul-de-sac at the southern end of 
the Esplanade as this is the most exposed to the south-west (Thompson Beach levee install 
has already been costed, refer DC Mallala Infrastructure Services Department). 

 
7. Raise the level of the Esplanade Road between the corner of Ruskin Road and Sandpiper 
Drive to 3.0m AHD (75 m approximately). The purpose of this work is to provide a road 
surface at 3.0m AHD to connect with Sandpiper Drive and Shearwater Way which will 
provide 1.1km of north-south corridor to parallel to the Esplanade (see Figure 10 below).  

7. Preliminary cost calculation: raise portion of Esplanade Road (Figure 5) 
Location Existing road 

elevation 
Proposed 

road height 
Road to 

be 
raised 

Length Width Volume 
or area 

*Cost 
per m3 

or m2 

Total 
Cost 

Corner of 
Ruskin Rd 
to 
Sandpiper 
Drive 

2.80m end of 
bitumen  to 
2.4m AHD just 
south of 
Sandpiper cnr. 

3.0m AHD 0.6 m / 2 75m 10m 225m3 $20 $4,500 

  75m 10m 750m2 $4 $3,000 

 *Estimate:  DC Mallala Infrastructure Services   Total $7500 

 
 
2.2.3 Protection options for north and south of Thompson Beach. 
 
Maintaining a healthy dune system to the north and south of Thompson Beach is vital for the 
long term viability of the settlement. Small inlets that eventuate as a result of a storm surge 
are likely to become large inlets over time and more quickly erode the dune system away.   

1. Check the dune system north and south of the settlement to identify any new incursions 
through the dunes. Close any recent inlets in the dune system by: 

• Obtaining permission from Coast Protection Board, which permission can be given 
verbally (Comment, Murray Townsend, CPB, 14th November, 2013) 

• Use local materials and fill with sand and brush. 
• Revegetate with indigenous species;. 
• Additional option: Use sand bags to provide stable base (Comment: Geoff Fisher, 

AWE, 20th November, 2013) . 
 
Note: The existing incursion through the dunes north of Thompson Beach is likely to be too 
well established to be closed. 
 
 
2.2.4. Other protection options 
 
Council to establish a monitoring regime in which levees and dunes are monitored: 
 

• After each inundation event greater than 2.50m AHD 
• Annual sight inspections to assess possible weaknesses. 
• Higher level engineering inspections once every 5 years (parameters of the 

inspections yet to be set).  
• Aerial photography review and comparison every 5-10 years. 
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3. Thompson Beach accommodation options 

3.1 Accommodation option - prepare the community to be ‘flood ready’. 

 
As noted above (see p. 4), a community that is prepared to deal with a flood is likely to suffer 
much less in financial terms, and also less likely to suffer human tragedy. Further, a prudent 
community prepares for emergency events that may fall outside of its historical context as 
‘mother nature’ does not necessarily adhere to ARI tables.  The following are ways in which 
the community could prepare itself to be ‘flood-ready’: 

3.1.1  Implement general warnings of general flood risk. 

DC Mallala to implement general warnings to residents about the general risk of flood. These 
warnings may include: 

• Flood mapping and floor levels of dwellings made available to residents to allow them 
to more fully evaluate the flood risk to their property. 
 

• New residents made aware of the risk of flooding in the Form 1 required as part of a 
real estate contract at time of purchase within the settlement. 

 
3.1.2  Implement warning systems for possible flood events.  

Council and the Thompson Beach Residents Association (or other relevant community 
organisation) to implement flood warning systems such as:  

• Community run warning systems to inform residents of upcoming king tides, either by 
installing a ‘king tide warning’ sign, sending tide charts to all residents, and/or utilising 
SMS or email to send messages to community members with king tide information.  

 

 
 

• Implement systems to warn residents of predicted storms. For example, SMS and 
email storm warnings are available from the Bureau of Meteorology. It is also 
possible to receive a SMS warning from a tide gauge in the Port River once it 
exceeds a predetermined high level2. This may give half hour warning of a larger 
than expected storm surge. 

 
                                                
2 This gauge is owned by Port Adelaide Enfield Council and there may be a charge associated with 
this service. 

MONDAY 15th June 

NEXT KING TIDE 

Check storm warnings 

 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=7sgJSeNR1y_S_M&tbnid=9pQQztXgVO5mVM:&ved=0CAUQjRw&url=http://www.clipartsfree.net/svg/4600-cell-phone-vector.html&ei=F0SXUvWwIIOVkwWw6YGoBw&bvm=bv.57155469,d.dGI&psig=AFQjCNGkK6cX_h43H3rMkpP61SepQmRvtg&ust=1385731463437492
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3.1.3 Develop and implement flood emergency management procedures. 

Council and Thompson Beach Residents Association (or similar community body) to develop 
and implement flood emergency management procedures that may include: 

• Establishment of an emergency assembly point at corner of Ruskin Road (or other 
suitable place above 3.0m AHD) and mark the spot with a sign. 

 
• Establish emergency evacuation routes that residents can use on foot that lead away 

from the source of the flood and to the emergency assembly point. 
 

N.B. In Thompson Beach (north) the Esplanade road is generally at 3.0m AHD or 
above so it is likely that access will remain open in 3.0m AHD sea-flood.  

In Thompson Beach (south), in the section between Ruskin Road and Petrel 
Crescent,  residents can move away from the source of the flood and utilise 
Shearwater Way and Sandpiper Drive to exit, provided that ‘Protection option 6’ 
is installed (p. 12).  

Figure 10: Emergency exit pattern from 3.0m AHD flood event at Thompson Beach (south). 

 

N.B. In Thompson Beach (south) in the section between Petrel Crescent and the 
southern point of Thompson Beach, residents have no way to exit the settlement 
apart from utilising the Esplanade (Figure 11).  

*Unless protection option 6 is implemented. 

* 

Petr
el 
Cr 

Rus
kin 
Rd 

Shearwater  

Sandpiper  

The Esplanade 

http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&docid=Cnl6jpkc8FgYsM&tbnid=0zrqBAICa4ZRuM:&ved=0CAgQjRwwAA&url=http://www.masters.com.au/product/900010073/mills-styrox-emergency-assembly-point-sign&ei=iUaXUv--Fs3oigLUt4D4Bg&psig=AFQjCNHezrShENEzzFYlaU2x910dzD6SgQ&ust=1385732105397845
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Figure 11: Emergency exit pattern from 3.0m AHD flood event at Thompson Beach (south). 

 
 

• Establish emergency evacuation routes that emergency vehicles can utilise to enter 
the settlement. 

 
N.B. In Thompson Beach (north) the Esplanade road is generally at 3.0m AHD or 
above and therefore in a 3.0m AHD sea-flood emergency vehicles will be able to 
access. 

In Thompson Beach (south), in the section between Ruskin Road and Petrel 
Crescent, emergency vehicles can utilise Sandpiper Drive and Shearwater Way 
provided that ‘protection option 6’ is installed (see Figure 10). 

In Thompson Beach (south), in the section south of Petrel Crescent, emergency 
vehicles will be unable to access the southern portions of the settlement as the 
Esplanade may be inundated by 0.5m to 0.7m.  

Options to solve the problem of egress of residents and entry by emergency service 
personnel in this section of Thompson Beach (south of Petrel Crescent) may include: 
 

• Raise the road between Petrel Crescent and Heron Crescent (Distance of 600m) 
• Establish an emergency assembly point in the southern section above 3.0m AHD. 
• SES do have access to water craft but it is unknown how available these are and 

generally, helicopters are not available to access the area (Comment: Ben Birbeck, 
SES, 21st November, 2013).  

• Adopt emergency procedures that include scenarios where evacuation from the 
settlement precedes the storm event, especially in cases where residents are young, 
frail or already known to sometimes require medical attention. 

 
Important note: these emergency procedures are only relevant 

to sea-flood risk of 3.0m AHD (2050 levels). 
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3.1.4 Residents Prepare written Flood Emergency Action Plans. 

Thompson Beach Residents Association (or other appropriate community body) to prepare a 
guide to assist residents to prepare Flood Emergency Action Plans and to educate new and 
existing residents of its contents. The Guide should include evacuation policies based on the 
level of warning, what each member of the household should do if flood waters enter the 
dwelling, and describe how each member will access the emergency assembly point. (Note, 
general access and egress into Thompson Beach via Ruskin Road will be available in a 
3.0m sea-flood event).Thompson Beach Residents Association (or other appropriate 
community body) to encourage households to prepare emergency action plans and provide 
assistance if required.  

3.2 Accommodation option- amend Development Plan policy. 

Planning policy should ensure that:  

• All new buildings (apart from minor structures such as sheds) are capable of being 
raised to 3.95m AHD (and not that they are capable of being raised to 1.25m above 
the standard sea-flood level).  
 

• Site levels to be no longer required to be ‘protected’ from standard sea-flood risk 
level and sites should no longer be required to be 0.3m above the standard sea-flood 
risk. Substitute clauses should have the sense of ‘managing’ the site in relation to 
sea-flood risk. 
 

• The requirement for practical measures to be available to ‘protect’ new development 
against additional sea level rise of 0.7 metres is removed and replaced with a clause 
that has the sense of ‘accommodating’ additional sea level rise. 

Review the specifications of septic systems to be installed with new dwellings at Thompson 
Beach to ensure that these are adequate to cater for potential sea flood scenarios later in 
the century.  

 
 

Figure 12: Profile of 
vacant/ occupied sites in 
Thompson Beach Total sites: 342 
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3.3  Accommodation option - adapt existing buildings 

3.3.1. Raise the floor level of dwellings. 

The predominant housing construction in Thompson Beach is either light weight or 
transportable3 and constructed on stumps or poles (Figure 13). Many of these dwellings 
would be capable of being raised if they are subject to inundation.  

 
Figure 13: Construction types in Thompson Beach 

 

The number of existing dwellings subject to inundation at the current predicted 1 in 100 ARI 
event of 2.8m AHD is 9-24 (Figure 14) with a likely damage bill to private property in current 
dollars at $75,800 (but assumes the lower figure of 9, State of Play Report, p. 83). If a 
decision is made to do nothing about the protection options outlined above (p. 6-12) or a 
decision is made to defer for any length of time, then residents may choose to raise their 
dwellings. However, in this case, inundation is minor so residents may elect to wait until the 
sea level rises further.  

Figure 14: Thompson Beach - Flood height versus floor level in 1 in 100 ARI event 2.8m AHD  
                                                
3 It is likely that in collection of data that ‘lightweight’ has been over applied rather than the ‘transportable’ 
category but this is of little consequence to the accommodation strategy proposed here. 

Total dwellings : 141 

Bar chart does not take 
into account that 
dwellings on eastern side 
of settlement protected by 
natural landforms and 
levees.  Numbers  shown 
on top of bars take these 
into account. 

Floor is under water 
Floor is above water 40 

28 

2 

17 7 

0 
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It is anticipated over the next 30-40 years that many of the existing dwellings in Thompson 
Beach will be replaced by natural attrition. If the proposed protection options outlined above 
(p.10,11) are implemented then it is conceivable that a number will still remain with floor 
levels lower than the sea-flood risk at 2050. Residents could raise their dwellings to deal with 
the sea-flood threat subsequent to 2050 when the proposed protection options may not 
always protect the settlement from the sea-flood risk. 

 
3.3.2. Raise the floor level of dwellings. 

 
Other flood accommodation options that residents could employ are: 
 

• To internally water proof buildings and raise electrical outlets above the predicted 
flood levels.  
  

• To provide temporary flood barriers to the outside of dwellings when tides are 
predicted to be high. Examples from Blobel Flood Protections Systems are shown in 
Figure 15 and Figure 16 (Blobel Environmental Engineering, 2013)   

 

 
 

Figure 15: Flood protection wall to divert water away from the house  
 

 

 
 

Figure 16: Flood protection barrier to stop water entering the house  
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4. Thompson Beach Retreat Options: 
 
The data from tide gauges at Port Stanvac and Thevernard have shown that sea has been 
rising in the region at an average of 4.3mm per year over the past 20 years. For the sea to 
rise 0.7m in the second half of this century as predicted would require an average rate of rise 
at 14mm per year. In reality this rate would be much lower than 14mm at 2050, and a much 
higher rate at 2100. Therefore, in decades of 2020s, 2030s, and 2040s it should be possible 
to monitor the rate of increase and adjust predictions accordingly. There are two possible 
scenarios that will emerge from the monitoring in this time frame: 

• If the rate of change of sea level rise does not increase and the predictions for 2100 
are suspected to be inaccurate, then at the very least as a result of implementing the 
adaptation strategies above, Thompson Beach would have become a far more 
resilient community and prepared for any unforeseen flood event.   
 

• If the rate of change of sea level rise does accelerate and the predictions are likely to 
be accurate, then Thompson Beach can expect to be inundated far more frequently 
as the century approaches its close. Even though planning changes foreshadowed 
above mean that the floor levels of dwellings are above the flood levels, roads are 
likely  to be frequently cut off and damaged, emergency vehicles frequently would not 
be able to enter the settlement, evacuation procedures may become part of life in 
Thompson Beach, and the safety of people may be at risk.   

If such a situation eventuated, and to provide some context from a planning perspective, the 
District Council of Mallala Development Plan (consolidated 13/01/2013) states: 

‘Development should not occur where essential services cannot be economically 
provided and maintained having regard to flood risk and sea level rise, or where 
emergency vehicle access would be prevented by a 1-in-100 year average return 
interval flood event, adjusted for 100 years of sea level rise’ (Control 26, p.33) 

 
Therefore, if monitoring of sea level rise in the 2020s, 2030s and 2040s indicates that the 
rate of change is accelerating, then planning policy should ensure that all new buildings are 
capable of being removed. Policy should be developed so that a predetermined event 
triggers the removal of buildings, for example, when a certain sea level height is reached, 
residents may have 5 years (for example) to remove dwellings. It is important to note that 
this study is not recommending that such a change be made now, but that sea level rise be 
monitored over the coming decades and the change made when: 

• It is recognised that the rate of sea level rise is accelerating4 
• In time so that dwellings constructed now will be reaching the end of their life span 

when sea levels reach levels that may not be properly accommodated. 

In conclusion, such a policy would allow residents the liberty to continue to develop their 
properties, but with the knowledge that the development may have limited life span and plan 
accordingly.  
                                                
4 Caution:  the rate of sea level rise is not constant and thus longer term trends should be employed to 
ascertain whether the rate of change is accelerating. 
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5. Thompson Beach Risk Analysis 
 

Using the National Emergency Risk Assessment Guidelines (NERAG) (Australian 
Government, 2010) four risk statements have been generated for the Thompson Beach 
settlement.  The risk assessment is completed taking into account existing protection and 
emergency procedures and for a sea-flood height that exceeds 2.5m AHD but less than 
2.8m AHD, the latter being the current 1 in 100 ARI sea-flood event (See Appendix 1 for full 
analysis). 

5.1  Risks to People 

Risk statement 1 
 

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south easterly to north-westerly wind combined with a king tide will cause 
floods to Thompson Beach (south), which in turn will cause impact on the residents. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 5 which is 
‘broadly acceptable’  (see Figure 17).  With implementation of warning and emergency 
procedures, the risk will be even more effectively managed.  Should protection measures be 
installed at 3.0m AHD the risk would be well within the ‘broadly acceptable’ category for risk 
to human life.  

5.2 Risks to infrastructure 

Risk statement 2 
 
There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly or north-westerly storm will cause floods to Thompson Beach 
(south), which in turn will cause damage to private infrastructure. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 5 which is in the 
‘broadly acceptable region’.  Thompson Beach is generally protected at height of 2.8m AHD 
(apart from section on the Esplanade between corner of Petrel Crescent and corner 
Sandpiper Drive) Only nine to thirteen dwellings are predicted to have water over floor 
levels, these generally at minor levels. Installation of the protection works described above 
would improve this rating further. 

Risk statement 3 

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly or north-westerly storm will cause floods to Thompson Beach 
(south), which in turn will cause damage to public infrastructure. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 4-5 which is in 
the ‘tolerable region’ trending towards the ‘broadly acceptable region’.  The main public 
infrastructure in Thompson Beach would be mainly confined to ‘roads’. As the duration of the 
flood is short lived and the velocity normally low, damage to roads is likely to be low.  There 
is no way to reduce the risk without implementing protection to the foreshore or by raising 
roads (the latter not regarded as cost effective).  
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Figure 17: National Emergency Risk Assessment Guidelines – ALARP assessment. 
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6. Thompson Beach – Adaptation Costs (preliminary)  
 

The cost estimates provided below have been prepared based on very limited data and 
without engineering design calculations.  They are therefore indicative only and have been 
prepared to assist council with the priority setting processes.  They should not be relied on 
for budgeting or construction cost management purposes. Table 4 is a summary of all of the 
adaptation options for Thompson Beach grouped in categories of protect, accommodate, 
retreat.  

Table 4: Summary of adaptation options with approximate costs. 
 

 Adaptation option Approximate 
cost 

Reference 
pp. 

Protect 

1. Check heights and integrity of levees and dunes – east 
of the settlement, and the front dune and levee south of 
Ruskin Road. 

Not costed 8,9 

2. Install 320m of levee to the Esplanade at 3.25m AHD 
from Petrel Cr corner to where the line of Chat Cres that 
intersects the Esplanade. 

$24,400 10 

3. Raise the man-made east-west levee on the southern 
end of Thompson Beach from 2.50m to 3.00m AHD 
(secondary defence) – approx. 340 LM. 

$11,400 11 

4. Raise southern car park beach crossover to 3.30m AHD. 
Check height of beach access ramps and walkways and 
raise to 3.25m AHD if required. 

$    300 11 

5. Install levee to 3.25m AHD to south-west corner between 
cul-de-sac in south to car park (290m approx) and then 
the remaining sections of the levee approved in 
312/311/2011. 

Already costed 
by DC Mallala 

12 

6. Raise section of the Esplanade between corner of Ruskin 
Road and Sandpiper Drive to 2.8m/ 3.0m AHD. 

$7,500 12 

7. Implement monitoring regime to check existing levees 
and dune system north and south of the settlement. 
Evaluate whether the incursion through the dunes to the 
north of Thompson Beach can be closed.  

Not costed 12 

Accom
m

odate 

8. Implement emergency procedures – establish warning 
systems; establish emergency assembly point; establish 
evacuation policies; establish community and households 
emergency action plans. 

Not costed 13-16 

9. Devise and implement planning policy that ensures: new 
dwellings are capable of being raised to 3.95m AHD; and 
site levels are not required to be raised. 

Not costed. 16 

10. Adapt existing dwellings – residents to raise floor levels; 
utilise internal waterproofing; or temporary protection 
mechanisms. 

Not costed. 17 

R
etreat 

11. Subject to monitoring that demonstrates that the rate of 
sea level rise is accelerating, devise and implement 
planning policy that ensures that new dwellings are 
capable of being removed (once a predetermined trigger 
point has been reached, for example a particular AHD 
height). 

Not costed. 19 
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Within all of these adaptation options is the option to ‘defer’ or ‘do nothing’. In some cases, 
decisions will be made to defer an option because sea level rise has not yet taken place.  
For example, Thompson Beach is generally protected to 2.8m AHD.  While this is not the 
3.25m AHD recommended by the Coast Protection Board, 2.8m AHD is the current 1 in 100 
ARI sea-flood risk level. Thus a decision to install a levee to the frontal dune could be 
deferred for a few years. ‘Do nothing’ may be a valid decision when the costs are prohibitive 
and outweigh the benefit. The option to raise the Esplanade has not been put forward in this 
study as an adaptation option for this reason.  
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7.  Thompson Beach – Timing and Prioritisation 

7.1 Thompson Beach – adaptation timing 

Figure 18 illustrates how the different protection, accommodation, and retreat options 
interrelate over time. Sea level rise and erosion are monitored over time and response made 
accordingly. Emergency procedures are always in place and amended according to the 
conditions.  When protection measures become inadequate, accommodation options 
mitigate the risk. Subject to ongoing monitoring longer term decisions are made in relation to 
the viability of the settlement itself. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 18:  The relationship of decision making on options to time 

7.2 Thompson Beach – adaptation prioritisation 

Subject to Council and community input the following prioritisation is recommended for 
Thompson Beach: 

Table 5: Prioritisation and responsible entities for adaptations at Thompson Beach 
 

 Adaptation response Risk rating and other priority 
factors 

Suggested 
response 

time 

Entity 
Responsible 

1. Implement emergency 
procedures which should be 
maintained even if protection 
options are implemented.  

Such procedures are a wise 
response to living adjacent 
to an unpredictable threat 
as well as a way to educate 
the community about the 
potential for the threat to be 
increased. 

Within 1 
year 

Council and 
Thompson 

Beach 
community 

     
2. Devise and implement planning 

policy that ensures all new 
buildings are capable of being 
raised to 3.95m AHD and sites 
are not required to be raised 
(check adequacy of sewer 
system specifications). 

Some dwellings constructed 
now may still be in use in 
2080-90 when the 1 in 100 
ARI flood risk is 3.7m AHD. 

Within 1 
year 

Council 

     
3. Implement monitoring systems Reduces liability relating to Within 1 Council 

*Emergency procedures………preparation procedures.…………evacuation procedures 

New dwellings capable of being raised to 3.95m AHD 

*Subject to monitoring - New dwellings capable of being removed  

2050 2100 1990 

0.3m predicted rise 0.7m predicted rise Further rises 

20
13 

3.0m 3.7m  

*Monitor and respond   *monitor and respond    *monitor and respond 

Protection to 3.25m AHD 
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to assess the state of levees 
(within the settlement and 
dunes (both in and north and 
south of the settlement). 

levees, and provides 
information about the state 
of the dune system so that 
breaches can be closed. 

year 

     
4. Check height and integrity of 

levee from Petrel corner to 
southern end. Check height and 
integrity of dune system 
between Ruskin Road and the 
Petrel corner. 

Refer to survey provided by 
DC Mallala Infrastructure 
Services Department. 
Check height of levee top 
(use laser level). Ensure 
height is 2.8m AHD which is 
current 1 in 100 ARI event. 

Within 1 
year 

Council 

     
5. Install protection levee at height 

of 3.25m AHD to west side of 
the Esplanade between the 
corner of Petrel Crescent and 
where the line of Chat Court 
intersects the Esplanade.   

Refer survey provided by 
DC Mallala Infrastructure 
Services Department. This 
section appears to have no 
levee, whereas the original 
plans indicate that a levee 
should have been installed 

1-2 years Council 

     
6. Raise height of east-west man-

made levee on southern end of 
Thompson Beach from 2.5m to 
3.0m AHD (a secondary 
defence) 

The original application 
plans show that this levee 
should have been installed 
at 3.0m AHD. 

1-2 years Council 

     
7. Check heights of beach access 

ramps – vehicular and 
pedestrian and raise provide 
3.25m AHD protection where 
required. 

Smooth and hard surfaces 
are more vulnerable than 
soft vegetated surfaces and 
these will become 
vulnerable sooner to SLR. 

2-5 years Council 

     
8 Install the remaining sections of 

levee in DA 312/311/2011. 
Current protection is 
generally at least 2.8m. 
Installation at 3.25 AHD will 
prepare for 2050 sea levels. 

2-5 years. Council 

     
9. Check the levee system to the 

east of Thompson Beach to 
ensure that protection is 
provided to 3.0m AHD (a 
secondary defence), and raise 
as necessary.  

Original development 
application stipulated the 
rear defences at 3.0m AHD. 

2-5 years Council 

     
10. Subject to monitoring from the 

present until the 2020s- 2030s, 
should sea level rise accelerate 
to indicate more rapid rise, 
devise and implement planning 
policy that ensures all new 
dwellings are capable of being 
able to be removed once 
predetermined triggers have 
been realised. 

Thompson Beach cannot be 
protected at 3.7m AHD 
levels.  It sea level 
continues to rise then it will 
rise past 2100.  The 
settlement may not be 
viable if it is continually 
inundated and repairs of 
roads and infrastructure 
become prohibitive. 

15-25 
years 

(depending 
on 

monitoring)  

Council 

     
11. Dwellings are raised, or water 

proofed internally, or temporary 
protection strategies employed. 

Community protection has 
become insufficient. 

As 
required. 

Residents 
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9. Appendix 1: Risk analysis utilising NERAG 
 
1. Risk statement: 
 
There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD 
resulting from the combination of a king tide and south easterly or north-westerly storm will 
cause floods to Thompson Beach, which in turn will cause impact on the residents (but not 
taking into account risk statement 2). 
 
Risk identification: 
 

Source of threat Storm surge entering community from 
the north (also over beach ramp) 

Impact category People  
Prevention controls Shell grit levees to north-west corner 

of settlement 
Preparedness controls No emergency procedures 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of houses and roads. 
 
Credible consequence level to people: 
 
‘Insignificant’ – near misses or minor injuries 
 
Likelihood of the event occuring: 
 
‘Likely’-  two one in 20 ARI events in previous decade which is at 2.5m AHD. The current 1 
in 100 ARI event is 2.8m AHD . 
 
Consequence Level: 
 
 

 
 
 
Degree of confidence in the above assessment: 
 
High confidence – extensive study conducted, historical data known, hazard known, and 
comprehensive knowledge of the receiving environment.  
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Classification of risk tolerability: 
 

 
 
 

 
Conclusion:  
 
Risk category is ALARP 5 which is ‘broadly acceptable’.  With implementation of warning 
and emergency procedures, the risk will be even more effectively managed.  Should 
protection measures be installed at 3.0m AHD the risk would be well within the ‘broadly 
acceptable’ category for risk to human life.  
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2. Risk statement: 
 
There is the potential that a storm surge greater than 2.5m AHD and less than 2.8m AHD 
resulting from a south-easterly or north-westerly storm will cause floods to Thompson Beach, 
which in turn will cause damage to private infrastructure. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category Infrastructure – dwellings/sheds 
Prevention controls Shell grit levees provided to north 

west corner and part way along the 
northern boundary. Frontal dune 
assessed as being of suitable height. 

Preparedness controls None relating to infrastructure. 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of houses. 
 
 
Credible consequence level: 
 
Private Infrastructure – ‘insignificant’. Only 9-13 houses are predicted to have water over 
floor levels with most at .3 m depth over floor. 
 
Likelihood: 
 
Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in 
one hundred is 2.8m AHD. 
 
Consequence Level: 
 

 
 
Degree of confidence in the above assessment: 
 
High confidence 
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Classification of risk tolerability: 
 

 
 
 

 
 
Conclusion: 
 

Risk category is ALARP 5 which is in the ‘broadly acceptable region’. Only four dwellings are 
predicted to have water over floor levels. Installation of the protection works described above 
would improve this rating further. 
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3. Risk statement 
 
There is the potential that a storm surge exceeding  2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly or north-westerly storm will cause floods to Thompson Beach, 
which in turn will cause failure or damage to public infrastructure. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category Infrastructure – primarily roads. Other 

infrastructure likely to remain 
unaffected. Power lines above ground. 

Prevention controls Shell grit levees provided to north 
west corner and part way along the 
northern boundary. Frontal dune 
assessed as being of suitable height. 

Preparedness controls None relating to infrastructure 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of roads. 
 
 
Credible consequence level: 
 
Private Infrastructure –  ‘minor’ to ‘insignificant’ 
 
Likelihood: 
 
Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in 
one hundred is 2.8m AHD. 
 
Consequence Level: 
 

 
 
Degree of confidence in the above assessment: 
 
High confidence 
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Classification of risk tolerability: 
 

 
 
 

 
 
 
Conclusion: 
 
Risk category is ALARP 5 which is in the ‘tolerable region’ and should be driven further to 
the ‘broadly acceptable region’.  There is no way to reduce the risk without implementing 
protection to the foreshore or by raising roads (not cost effective).  
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GLOSSARY 
 

ADAPTATION  

Adaptations are actions taken to help communities and ecosystems cope with actual or 
expected changes in climate conditions. 

AHD 

AHD is an acronym for Australian Height Datum. When a measurement is accompanied with 
the letters AHD it indicates a height above mean sea level. Mean sea level was adopted in 
1971 by the National Mapping Council of Australia at 0.00 AHD. For example, 3.2m AHD is 
3.2 metres above mean sea level. AHD tide levels are different to the fishing charts which 
are called Chart Datum (CD).  A subtraction of 1.45 metres from tide chart will give the 
correct AHD height. 

ARI 

ARI is an acronym for Average Return Interval. ARIs, also known as return periods, are an 
estimate of the average interval of time between events of a certain magnitude. In relation to 
severe storm events the longer the interval the higher the storm surge height is predicted to 
be. For example, a 1 in 100 year ARI storm surge would be higher than a 1 in 50 year or 1 in 
10 year ARI storm surge height. It is important to remember that this is just a statistical 
calculation and represents the long term theoretical average; there is nothing preventing a 1 
in 100 year ARI flood happening twice in one week.  

DEM 

DEM is an acronym for Digital Elevation Model.  The digital elevation model used in this 
study was created from a aircraft that bounced millions of infra-red light beams to the ground 
and then created a digital topographical map. This digital map is combined with aerial 
photography and an operator can use a computer to check the height of land features. 

EROSION 

Erosion is where action of the sea moves sand and vegetation from the shoreline so that the 
dune system is weakened.  When the frontal dune system is significantly weakened it may 
completely erode away and the shoreline moves inland. 

STORM SURGE 

A rise in the water level along the coast due to the action of the wind alone or its combination 
with the reduction of atmospheric pressure accompanying it. The effects of a storm surge 
are more severe when it occurs in conjunction with high tide. 
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Introduction 

1.1 Background  

In May 2013 the District Council of Mallala (DC Mallala) commissioned the University of 
South Australia, School of Natural & Built Environments to undertake the Coastal 
Settlements Adaptation Study (CSAS).  The aim of the study is to identify and evaluate 
potential sea level rise adaptation strategies for the coastal settlements of Parham, Webb 
Beach, Thompson Beach and Middle Beach.  

1.2 Investigative framework 

This study uses an adaptation of the Coastal Adaptation Pathways Decision Map developed 
by the Local Government Association of SA and University of South Australia for the 
Department of Climate Change and Energy Efficiency (Balston et al, 2012) to identify and 
analyse the threats posed by sea level rise. Each settlement is reviewed within the following 
framework:  

1. Establish settlement history. 
2. Analyse existing sea-flood protection. 
3. Analyse impact of sea-flood scenarios. 
4. Analyse emergency access and egress. 
5. Establish profile of the assets at risk. 
6. Explore liability issues. 
7. Propose adaptation options. 

1.3 The stages of the study 

The study is conducted in three main stages: 

Stage 1: State of Play Report: 
 
The State of Play Report contains the findings from steps 1-6 from the investigative 
framework and was endorsed by the District Council of Mallala at its Ordinary Meeting on 25 
November 2013. 

Stage 2: Community Consultation: 
 
Subsequent to completion of the draft State of Play Report the community was invited to 
contribute to the report at a public meeting at the Dublin Hotel on 10/09/13 or in writing to DC 
Mallala. The findings from community consultation were integrated into the State of Play 
Report and the report was endorsed by the District Council of Mallala at its Ordinary Meeting 
on 28 October 2013. 

Stage 3: Propose adaptation options:   
 
Taking into account the findings of the first two stages, this report represents Step 7 of the 
Investigative Framework - ‘propose adaptation options’.  These adaptation options are 
proposed within the following five categories of adaptation responses: 
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• Protect: use means such as construction of sea walls and levees, beach sand 
replenishment or installation of  drainage swales to protect existing development; 

• Accommodate1: use means such as raising buildings, protecting buildings from 
flooding, or employ warning and evacuation strategies; 

• Retreat: abandon settlements and move development inland in the face of rising sea 
levels. The concept of ‘retreat’ is also known as ‘planned retreat’.  

• Defer:  threats have been assessed and options analysed but there are valid 
reasons to wait until to a later date to act. 

• Do nothing:  ignore the risks and do nothing. 

 

1.4  Reporting and consultation 

While the scope of the Coastal Settlements Adaptation Study (CSAS) covers the four 
settlements of Parham, Webb Beach, Thompson Beach and Middle Beach, adaptation 
responses options available to each settlement are reported separately. This report contains 
the adaptation options for: 

Webb Beach. 

In preparing the adaptation options in this report the following agencies and individuals were 
consulted: 

• DC Mallala Infrastructure Services Department, on 7th November, 2013. 
• Coast Protection Branch, DEWNR, on 12th November, 2013. 
• Geoff Fisher, Australian Water Environments (AWE), on 19th November, 2013. Geoff 

Fisher (AWE) also reviewed the adaptation proposals and offered technical advice.  
 

1.5  Methodology 

Adaptation responses in this study take into account: the nature of the threat; the protection 
of infrastructure, the safety of people; and the appropriate timing of response until 2100. 

1.5.1 Adaptation responses that relate to the nature of the threat. 
 
Other than depth of water, additional factors that influence the impact of a flood on a 
settlement are: the velocity of the water (speed), the duration of the flood (how long it lasts), 
and the topography of the settlement. How much warning is possible for possible flood is a 
factor that enables the settlement to prepare for the flood more effectively. The general 
characteristics of a sea-flood in the Mallala region are shown in Table 1. 

 
                                                
1 Protection options in this study relate to the community as a whole and are generally measures that are taken 
to stop the flow of water into the community at its borders as a first line of defence.  Measures that a resident 
might take to protect the water from entering their own dwelling are classed as accommodation options. The 
exception to this rule is when dwellings are situated on the shoreline itself. 
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Table 1: Sea flood characteristics for DC Mallala coastal region. 

Flood characteristic Mallala region 
Velocity of water Low, due to tidal action and ocean terrain 
Direction of flow From the west 
Duration of flood Short 1-2 hours 
Warning Predictable as flood normally relates to tide. 

 
To contextualise the flood risk in the Mallala region, Table 2 illustrates how insurance 
companies may discount their flood risk when adequate flood warning can be provided and 
the community is prepared to deal with a flood. For example, where the community is 
experienced and there is a greater warning time than 12 hours, the predicted actual cost of 
damages can be discounted by 0.4 (Victorian Government, 2000). 

Table 2: Proposed ratios of actual:potential damages (Victorian Government, 2000) 

 
Historically, storm surges that have threatened settlements in the Mallala coastal region 
have been in conjunction with the highest astronomic tide (often referred to as a king tide) 
which would, in the majority of cases, provide a greater than 12 hour warning period. In 
summary, and based on historical data, the flood threat is normally related to predictions of 
high tides, likely to be of low intensity in relation to velocity of water, and of short duration. 

Finally, adaptation responses are proposed and analysed using the three one in one 
hundred ARI scenarios provided in the State of Play report (Table 3).  These scenarios 
assist in providing the context from which to make decisions that relate to the viability and 
also the timing of responses.   

Table 3: Sea flood scenarios for DC Mallala coastal region. 

Flood 2013 2050 2100 
Storm surge (at king tide) 2.6m 2.6m 2.6m 
Wave set up 0.1m 0.1m 0.1m 

Wave run up 0.0m 0.0m 0.0m 

Sea level rise 0.1m 0.3m 1.0m 
Totals 2.8m AHD 3.0m AHD 3.7m AHD 

 

1.5.2 Adaptation responses that relate to infrastructure and people. 
 
Infrastructure 
 
In proposing adaptation responses, Councils are required to take the long view.  For 
example, a house constructed today is likely to have a life span of 60 to 80 years, so future 
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risks from actions of the sea are required to be taken into account in current planning 
policies. Councils are also required to adhere to Coast Protection Board policy and advice. 
Such policy includes being able to demonstrate that development is capable of being 
protected for the sea-flood risk for the 1 in 100 ARI event adopted for 2050, but also that 
reasonable steps can be taken to adapt the development to the sea-flood risk for the 1 in 
100 ARI event adopted for 2100 (Coast Protection Board, 2004).   

People 

Adaptation responses are also required to take into account the safety of people in a flood 
event. These include warning and emergency procedures, the ability of people to be able to 
move safely away from the flood, and the ability of emergency vehicles and personnel to 
move into the settlement.  

1.5.3 Adaptation responses that take into account time 
 
The State of Play Report has already analysed the possible impact of the three 1 in 100 ARI 
flood scenarios (2013, 2050, 2100) upon the settlements. It is proposed here to draw upon 
that data and deal with adaptation responses in the following order: 

• What level of protection can be realistically provided (at current threat, 2050 threat, 
2100 threat). 

• Where protection falls short, what accommodation responses can be employed? 
• Where protection and accommodation strategies fall short, what longer term retreat 

options should be employed (if any)?    

Finally, responses canvassed within this report may be implemented over the coming 
decades but also may be contingent on each other.  For example, a protection strategy 
employed now may mean that other accommodation strategies are not required until a later 
date. The limitation of a protection strategy may mean that accommodation or retreat 
strategies are required to cater for that shortfall later in the century (Figure 1). 

 

 

 

 

 

 

 

Figure 1: Adaptation responses are time related and sometimes contingent on each other but 
also contingent on the rate of sea level rise which is to be monitored over time (M. Western, 

2013).  

2050 2100 1990 

0.3m predicted rise 0.7m predicted rise Further rises 

20
13 

3.0m AHD 
flood risk 

3.7m AHD 
flood risk 

Accommodation strategies 

Retreat strategies 

Protection strategies 

monitor and respond monitor and respond monitor and respond 

emergency procedures                emergency procedures               emergency        
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1.5.4 Adaptation responses that do not take into consideration: 
 

• The effect of rising sea levels on ground water within Webb Beach. 
• The potential for a rain flood event either combined or not combined with a king tide. 
• The possibility of a sea-flood event caused by unforeseen event such as a tsunami.  
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2. Webb Beach Protection Options 
 

2.1  Protection options to cater for sea-flood risk at 2100 (3.7m AHD) 

Should the 1 in 100 ARI sea-flood event of 3.7m AHD shown in Figure 2 occur then: 

• The esplanade road would be inundated to depth of 0.8 to 1.0 m; 
• Webb Beach Road causeway would be inundated at depth of 1.5m; 
• All ground within the settlement would be inundated, from 1.7m depth in the north 

west corner of the settlement to 0.7m on the eastern end of George Street. 

Further, should sea levels rise by 1.0m as predicted, the dunes north and south of Webb 
Beach, and the dune upon which Webb Beach Road is situated, would likely erode away for 
two reasons. First, the increase height of water would create new inlets that become wider 
over time, until the frontal dune system eroded completely away. This is occurring already 
north and south of Webb Beach (See State of Play Maps, p. 8,10). The second is that the 
increase height of water may increase the wave ‘set up’ and ‘run up’ (see Table 3) thereby 
increasing the amount of erosion to the dunes (Geoff Fisher, AWE, 26.11.13).  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Levees at 3.95m AHD 
would be required to 
protect Webb  Beach 
on all sides from a 
3.7m AHD sea-flood 
event . 

Shoreline likely to 
be eroded back 
over next 100 
years. 

Over 
3.7m 

2-3.7m 

1-2m 

0-1m 

Figure 2: Webb Beach map indicating sea-flood risk at 3.7m AHD and protection requirements at 3.95m.  
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To provide a contemporary context, if the existing dwellings in Webb Beach were subject to 
3.7m inundation, 34 dwellings out of 34 total dwellings would have water over their floor 
levels (Figure 3). 

 
Figure 3: Webb Beach - Flood height vs floor level: 1 in 100 ARI event 3.7m AHD (2100) 

 
While to implement protection levees as illustrated in Figure 2 is possible in pure 
engineering terms, the erosion factor makes the proposal untenable as the dunes north and 
south of the settlement are likely to be eroded away leaving the settlement as a promenade 
facing increased erosion of its defences as a result. Finally, if the sea level does increase as 
predicted, then there is nothing to suggest that it won’t keep rising past 2100, thereby 
rendering the defences at 3.7m AHD ineffective.  

Conclusion:   
 
To protect Webb Beach with levees to cater for the 1 in 100 ARI event of 3.7m AHD event is 
not viable and options that utilise protection measures at lower heights, combined with 
accommodation options should be considered in long term adaptation options for Webb 
Beach. 
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2.2 Protection options to cater sea-flood risk at 2050 (3.0m AHD) 

In contrast to the 2100 flood scenario, protection options for Webb Beach should be 
considered for the 2050 1 in 100 ARI flood risk (3.0m AHD) for the following reasons: 

• Protection measures are feasible and likely to be effective (see Figure 4); 
• Protection of development to cater for the 2050 flood scenario (3.0m AHD) is Coast 

Protection Board policy (Coast Protection Board, 2012); 
• Installation of protection measures now will provide a 30-40 year time in which data 

can be tracked over time to assess the rate of change in sea level.  
• Installation of protection measures now will provide a 30-40 year time frame in which 

accommodation measures can be implemented to cater for predicted sea level rises 
past 2050.   

2.2.1. Protection options for Webb Beach  
 

 
 
 

 
Figure 4: Webb Beach- 3.0m AHD sea-flood scenario (2050). 

Flood height:  3.0m 
 

Note – colour blue does 
not indicate presence of 
water but height of land. 
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Note, the cost estimates provided below have been prepared based on very limited data and 
without engineering design calculations.  They are therefore indicative only and have been 
prepared to assist council with the priority setting processes.  They should not be relied on 
for budgeting or construction cost management purposes. 

1. Remove existing shell grit levee and Install clay levee to height 3.25m AHD on the existing 
walking trail to join the existing clay levee to the west to the natural ridge line to the East. 

 
 
 
 
 

 
 
 

Figure 5: Typical cross section of levee – generally 0.8m height. 
 
 

1. Preliminary cost calculation: Installation of levee to northern perimeter (Figure 4) 
Location Existing 

road 
elevation 

 Levee 
height 
increase 

Levee 
length 

Area of 
profile 
face 

Volume 
(approx) 

m3 

*Cost 
per m3 

Cost 
(approx) 

Webb Beach 
– northern 
perimeter 

2.4 m to 
2.5m AHD 

0.8m 154m 3.2m2 500m3 $26 $12,900 

*Estimate: DC Mallala Infrastructure Services 

2. Install rock armoured wall to north-west corner.  This section of coastline effectively forms 
an estuarine inlet with water flowing in at reasonable velocity during an incoming tide. Whilst 
velocities on the receding tide are likely to be less there are still thought to contribute to 
erosion at the tow of the north facing bank.  This is likely to be an ongoing process even 
under moderately high tidal events.  These forces are likely to be exacerbated under a 
severe tidal episode.  The strategy in this location is to armour this short section of coastal 
inlet with a rock armoured wall because it is not considered practical to reduce the inlet (and 
outlet) velocities without impacting significantly on the nearby reserve area and beach 
access ramp. 

 
Figure 6a: Install rock armour wall between the beach crossover and clay levee to the East 

(indicated by arrows) (M. Western, 2013)  

2m 

0.8m approx 1:2 1:3 Webb Beach 
estuarine inlet 

Webb Beach 
settlement 
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Figure 6b: Rock armour wall concept sketch (G. Fisher, AWE, 2014) 
 

 
2. Preliminary cost calculation: install rock armour to north-west corner  

(Figure 4 (2), 6 (a)(b), pp. 9-11) 
Location Wall 

height  
(approx.) 

Wall 
thickness 
(approx.) 

Proposed 
levee 
length 
(approx.) 

Size/ type of 
rocks 

Volume 
of rock 

beaching  
m3 

*Cost per 
m3 

(approx.) 

Total 
Cost 
(Ex 

GST) 

Webb –
north-
west  
corner 

4m 2m  60m 600–1000 mm 
Hardness Los 
Angeles 
Abrasion Test - 
Abrasive 
Grading A 

500m3 $150 $75,000 

*Estimate: Australian Water Environments 
 
 
3. Check height of access ramp to beach and raise to 3.25m AHD (Figure 7). The existing 
height is approximately 2.90m AHD, this being sufficient for current 1 in 100 ARI sea-flood 
event. 
 
 
 
 
 
 
 
 

Figure 7: Example of section of beach crossover at end of George Street. 
 
 

3. Preliminary cost calculation: raise vehicular beach crossovers (Figure 4) 
Location/ 
section 

Existing 
height AHD 

Width of 
crossover 

Height 
of 

increase 

Length 
of 

curve 

Volume 
of fill 

m3 

*Unit 
cost 

Estimat
ed cost 

End of George 
Street 

2.90m AHD 20m 0.4m 6m 10m3 $30.00 $300 

 *Estimate: Mark Western 

6.0m 

0.4m 



12 | P a g e  
 

4.  Raise eastern end of Jarmyn Street for a distance of 80 metres (approx.) to height of 
3.0m AHD (Figure 4) Note: this is a lower priority being a secondary line of defence as water 
would need to travel behind the dune system either from the north or the south. 
 

4. Preliminary cost calculation: raise section of road to 3.0m AHD (Figure 4) 
Location Existing 

road 
elevation 

Raised Length Width 
(inc 

batter) 

Volume/ 
area 

*Unit 
cost 

Estimated 
cost 

 Corner of 
Jarmyn and 
Jury St. 

2.00m to 
2.5m 
AHD 

(mostly 
2.0m) 

0.9 m 80m 6m 430m3 

(Fill) 
$20 $8600 

 80m 6m 240m2 

(Pavement) 
$4 $ 900 

     *Estimate:  Mallala Infrastructure Services Total  $9500 
 
 
Note: An alternative option is to install a 40-50m levee at 0.5m high to south on a disused 
track (See Figure 4) but this option requires access through native vegetation.   
 
 
5. Raise the access road into Webb Beach by completing the following (Figure 8): 
 

 
Figure 8: Proposal to raise Webb Beach Road access. 

 
 
i)   Raise the east-west causeway to 2.8m AHD in accordance with Figure 9. Install two 
fords where indicated at approximately 20 metres in length with compacted rock floor with 
lowest road height at 2.5m AHD (Figure 10). The installation of two fords will provide a 
predictable pathway for floodwaters as well as a stable roadway for emergency service 
vehicles at known depths of water. 

 
 

5.i 
5.ii 

5.iii 
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Figure 9: Proposal to raise Webb Beach Road access. 
 
 

ii)  Install two low water fords (concept in Figure 10) at locations (2) and (5) in Figure 9.  

 

 

Figure 10: A low water ford to be installed in the east-west causeway  
(concept only and adapted from Figure 9.1, Low Volume Roads BMP, USA p.93). 

 

 
• Figure 9 (2) Attach concrete up-stands to existing culvert on Webb Beach Road to 

raise height of edges by 300mm (Figure 11).  Remove existing clay and install 
compacted rock (200mm) with lowest road height at 2.5m AHD to create a low water 
ford. Provide 100mm of road pavement on top.   
 
As a cost saving measure, investigate from an engineering perspective whether 
installing concrete up-stands to existing culvert without the removal of existing clay 
and installation of compacted rock would act as a stable low water ford. 

 

2.80 
AHD 

2.30 
AHD 

2.30 
AHD 

2.80 
AHD 

2.50 
AHD 78m 

2.30 
AHD 

(1) 

(2) 
(3) 

(4) 

(5) 

(6) 
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Figure 11: Existing culvert on Webb Beach Road. 
 
 

Preliminary cost calculation: install low water ford over existing culvert (Figure 9 (2)). 

Item Existing 
road 
elevation 

Proposed 
height 
increase 

Length  Width  Cubic 
metres 

*Cost 
per m3 

Total 
cost 

(2) Install 2 
concrete up-
stands to 
height 2.5m 
AHD 

2.2m 
AHD 

0.3m 18m 
(x2) 

0.15m 
(width of 
upstand) 

1.8m3 

(concrete) 
$3000 

(including 
cost to 

attach to 
existing 
culvert) 

$5400 

(2) Install 
crushed rock 
on top of 
concrete 
culvert at 
300mm deep).  

2.2m 
AHD 

0.3m 20m 8m 60m3  
(crushed 

rock -
200mm) 

$80 $4000 

 
*Estimate: Australian Water Environments. 
 
 

 
• Figure 9 (5) Remove 20m x 0.3m of existing road depth to ‘key in’ 0.6m of crushed 

rock (20mm). Provide 100mm road pavement on top. 

 
Preliminary cost calculation: install low water ford to Webb Beach causeway (Figure 9 (5) 

p.13) 
Item Existing 

road 
elevation 

Proposed 
depth of 
rock 

Length 
of road 

Width 
of road 

Volume 
m3 

*Cost 
per m3 

Total 
Cost 

(5) Webb Beach 
causeway ‘ford’. 
Cut 0.3m from 
existing road and 
install 0.6m of 
crushed rock. 

2.2m 
AHD 

0.6m 
crushed 

rock 
(200mm) 

20m 8m 100m3 $80 $8000 
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 *Estimate: Australian Water Environments 
• Figure 9 (1-6) raise Webb Beach road. 

 
Preliminary cost calculation: raise access road into Webb Beach  (Figure 9) 

Item Existing 
road 
elevation 

Proposed 
height 
increase 

Length 
of road 

Width 
of road 

Volume 
or area 

*Cost per 
m3 or m2 

Total Cost 

(1) Webb 
Beach 
causeway – 
raise road 
level. 

2.80m to 
2.3m 
AHD 

0.5m/ 2 20m 8m 40m3 $20/m3  $ 1,600 

(3) Webb 
Beach 
causeway – 
raise road level 

2.5m 
AHD 

0.3m  128m 8m 325m3 $20/m3   $ 6,500 

(4) Webb 
Beach 
causeway – 
raise road level 

2.30m 
AHD 

0.5m 187m 8m 750m3 $20/m3 $15,000 

(6) Webb 
Beach 
causeway – 
raise road level 

2.30m – 
2.80m 
AHD 

0.5m / 2 76m 8m 150m3 $20/m3   $ 3,000 

(1-6) Install 
road pavement 
over fill (total 
area including 
fords) 

  450m 8m 3600m2 $4/m2 $14,400 

           *Estimate:  DC Mallala Infrastructure Services Total $40,500 

 

Summary – Cost to raise Webb Beach Road  
Install fill to Webb Beach Road 
and provide pavement on top. 

 $40,500 

Install Ford (2)  $  9,400 
Install Ford (5)  $  8,000 
 Total $57,900 

 

 
iii)  Review height of road at (5.iii) and raise to 2.8m AHD if required.  Evaluate the suitability 
for a low water ford crossing (Figure 8). 
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2.2.2 Protection options for north and south of Webb Beach. 
 
Maintaining a healthy dune system to the north and south of Webb Beach is vital for the long 
term viability of the settlement. Small inlets that eventuate as a result of a storm surge are 
likely to become large inlets over time (See Figure 2).  

1. Check the dune system north and south of the settlement to identify any new incursions 
through the dunes. Close any recent inlets in the dune system by: 

• Obtaining permission from Coast Protection Board, which permission can be given 
verbally (Comment, Murray Townsend, CPB, 14th November, 2013) 

• Use local materials and fill with sand and brush. 
• Revegetate with indigenous species; . 
• Additional option: Use geotextile sand bags to improve initial stability of the base 

(Comment: Geoff Fisher, AWE,20th November, 2013). 

 
 

Figure 12: Inlet south of Webb Beach created in storm surge of 2007 (M.Western, 2013) 
 
 

11. Preliminary cost calculation: close incursion in dunes 
Location m3 Estimated 

number 
of days 

work 

Unit cost *Estimated cost 

 850m south of 
Webb Beach 

 3 $1500 $4500 

 *Estimate: Mark Western 
 
 
2.2.3. Webb Beach- other protection options 
 
Council to establish a monitoring regime in which levees and dunes are monitored: 

• After each inundation event greater than 2.50m AHD 
• Annual sight inspections to assess possible weaknesses. 
• Higher level engineering inspections once every 5 years (parameters of the 

inspections yet to be set).  
• Aerial photography review and comparison every 5-10 years. 

0. 
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3. Webb Beach Accommodation Options 

3.1 Accommodation option - prepare the community to be ‘flood ready’. 

 
As noted above (see p. 4), a community that is prepared to deal with a flood is likely to suffer 
much less in financial terms, and also less likely to suffer human tragedy. Further, a prudent 
community prepares for emergency events that may fall outside of its historical context as 
‘mother nature’ does not necessarily adhere to ARI tables.  The following are ways in which 
the community could prepare itself to be ‘flood-ready’: 

3.1.1  Implement general warnings of general flood risk. 

DC Mallala to implement general warnings to residents about the general risk of flood. These 
warnings may include: 

• Flood mapping and floor levels of dwellings made available to residents to allow them 
to more fully evaluate the flood risk to their property. 
 

• New residents made aware of the risk of flooding in the Form 1 required as part of a 
real estate contract at time of purchase within the settlement. 

 
3.1.2  Implement warning systems for possible flood events.  

Council and the Webb Beach Residents Association (or other appropriate community 
organisation) to implement flood warning systems such as:  

• Community run warning systems to inform residents of upcoming king tides, either by 
installing a ‘king tide warning’ sign, sending tide charts to all residents, and/or utilising 
SMS or email to send messages to community members with king tide information.  

 

 
• Implement systems to warn residents of predicted storms. For example, SMS and 

email storm warnings are available from the Bureau of Meteorology.  It is also 
possible to receive a SMS warning from a tide gauge in the Port River once it 
exceeds a predetermined high level2. This may give half hour warning of a larger 
than expected storm surge. 
 

• Install flood depth markers to Webb Beach Road where required. 
 

                                                
2 This gauge is owned by Port Adelaide Enfield Council and there may be a charge associated with 
this service. 

MONDAY 15th June 

NEXT KING TIDE 

Check storm warnings 

 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=7sgJSeNR1y_S_M&tbnid=9pQQztXgVO5mVM:&ved=0CAUQjRw&url=http://www.clipartsfree.net/svg/4600-cell-phone-vector.html&ei=F0SXUvWwIIOVkwWw6YGoBw&bvm=bv.57155469,d.dGI&psig=AFQjCNGkK6cX_h43H3rMkpP61SepQmRvtg&ust=1385731463437492
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3.1.3 Implement flood emergency procedures. 

Council and Webb Beach Residents Association (or similar community body) to establish 
flood emergency procedures such as: 

• Establish an emergency assembly point at the highest point on George Street and 
mark the spot with a sign. 

 
• Establish emergency evacuation routes that residents can use on foot that lead away 

from the source of the flood and to the emergency assembly point. In Webb Beach 
residents can generally move directly away on foot from the flood towards the East 
and arrive at the emergency assembly point which will provide an area of ground 
0.10 above the sea-flood risk level predicted for 2050 (Figure 13). However, there 
are two points of caution: 

o without the raising of Web Beach Road (see pp. 9,10) residents would not be 
able to leave Webb Beach settlement. 

o the assembly point is at 3.10m AHD.  Residents relying on the emergency 
procedures that are caught in a higher than predicted event would be 
vulnerable.  

 
Figure 13: Routes that residents can utilise to move to the emergency assembly point 

 

Most emergency service vehicles would not be able to enter Webb Beach if the sea-flood 
was higher than 2.5m AHD as water would be over the current level of the road in excess of 
300mm. SES vehicles are the exception, but this would be assessed on a case by case 
basis. SES do have access to water craft but it is unknown how available these are and 
generally, helicopters are not available to access the area (Comment: Ben Birbeck, SES, 
21st November, 2013). The key issue here is not that the flood may cause death or injury but 
that someone in Webb Beach may need medical attention unrelated to the flood event and 
emergency vehicles would not be able to enter Webb Beach.  

• In light of the above, and if the access road into Webb Beach is not raised, the 
residents may be advised to adopt emergency procedures that include scenarios 
where evacuation from the settlement precedes the storm event, especially in cases 
where residents are already known to sometimes require medical attention. 
 

Assembly 
point 
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• Install flood depth markers to Webb Beach Road. Note, check road height at 5(iii) on 
Figure 8 and install marker if the road is less than 2.50m AHD. 

 
Preliminary cost calculation: install flood depth markers 
Location Quantity Estimated 

labour 
cost 

Unit cost Estimated 
cost 

 Webb Beach Road 
at 100m intervals 
where road height is 
less than 2.50m AHD 

4 *$230 **$150.00 $2000 

 *Estimated: DC Mallala Infrastructure Services 
**Unit available from http://www.advancedroadsigns.com.au/Flood-Height-Marker-2m-lengths-p/g9-22-
2.htm 

 
Important note: these emergency procedures are only relevant 

to sea-flood risk of 3.0m AHD (2050 levels). 
 

 
 

3.1.4 Prepare written Flood Emergency Action Plans. 

Webb Beach Residents Association (or other appropriate community body) to prepare a 
guide to assist residents to prepare Flood Emergency Action Plans and to educate new and 
existing residents of its contents. The Guide should include evacuation policies based on the 
level of warning, what each member of the household should do if flood waters enter the 
dwelling, and describe how each member will access the emergency assembly point. Webb 
Beach Residents Association (or other appropriate community body) to encourage 
households to prepare Flood Emergency Action Plans and provide assistance if required.  

 

3.2 Accommodation Option- amend Development Plan policy. 

Planning policy should ensure that: 

• All new buildings (apart from minor structures such as sheds) to be capable of being 
raised to 3.95m AHD (and not that they are capable of being raised to 1.25m above 
the standard sea-flood level); 
 

• Site levels to be no longer required to be ‘protected’ from standard sea-flood risk 
level, and sites should no longer be required to be 0.3m above the standard sea-
flood risk. Substitute clauses should have the sense of ‘managing’ the site in relation 
to sea-flood risk; 
 

• The requirement that practical measures are available to ‘protect’ new development 
against additional sea level rise of 0.7 metres is removed  and replaced with a clause 
that has the sense of ‘accommodating’ additional sea level rise. 

Review the specifications of septic systems to be installed with new dwellings at Webb 
Beach to ensure that these are adequate to cater for potential sea flood scenarios later in 
the century.  
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3.3  Accommodation Option - adapt existing buildings 

3.3.1. Raise the floor level of dwellings. 

The predominant housing construction in Webb Beach is either light weight or transportable3 
and constructed on stumps or poles (Figure 14). Many of these dwellings would be capable 
of being raised if they are subject to inundation.  

 
Figure 14: Construction types in Webb Beach 

 
 

The number of existing dwellings subject to inundation at the current predicted 1 in 100 ARI 
event of 2.8m AHD is 4 (Figure 15) with a likely damage bill to private property in current 
dollars at $24,500 (State of Play Report, p. 60). If a decision is made to do nothing about the 
protection options outlined above (p.7-9) or a decision is made to defer for any length of 
time, then residents may choose to raise their dwellings. However, as the number of houses 
affected is small and the water depth shallow, residents may choose to wait until sea levels 
have risen further before raising their dwellings. 

 
 

Figure 15: Webb Beach - Flood height versus floor level in  
1 in 100 ARI event 2.8m AHD (2013) 

                                                
3 It is likely that in collection of data that ‘lightweight’ has been over applied rather than the ‘transportable’ 
category but this is of little consequence to the accommodation strategy proposed here. 

Floor is under water 
Floor is above water 
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It is anticipated over the next 30-40 years that many of the existing dwellings in Webb Beach 
will be replaced.  If the proposed protection options outlined above (p. 9-11) are 
implemented then it is conceivable that a number will still remain with floor levels lower than 
the sea-flood risk.  Residents could raise their dwellings to deal with the sea-flood threat 
subsequent to 2050 when the proposed protection options may not always protect the 
settlement from the sea-flood risk. 

 
3.3.2  Water proof dwellings 

Other flood accommodation options that residents could employ are: 
 

• To internally water proof buildings  and raise electrical outlets above the predicted 
flood levels.  
  

• To provide temporary flood barriers to the outside of dwellings when tides are 
predicted to be high. Examples from Blobel Flood Protections Systems are shown in 
Figure 16 and Figure 17 (Blobel Environmental Engineering, 2013)   

 

 
 

Figure 16: Flood protection wall to divert water away from the house  
 

 

 
 

Figure 17: Flood protection barrier to stop water entering the house  
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4. Webb Beach Retreat Options: 
 

The data from tide gauges at Port Stanvac and Thevernard have shown that sea has been 
rising in the region at an average of 4.3mm per year over the past 20 years. For the sea to 
rise 0.7m in the second half of this century as predicted would require an average rate of rise 
at 14mm per year. In reality this rate would be much lower than 14mm at 2050, and a much 
higher rate at 2100. Therefore, in decades of 2020s, 2030s, and 2040s it should be possible 
to monitor the rate of increase and adjust predictions accordingly. There are two possible 
scenarios that will emerge from the monitoring in this time frame: 

• If the rate of change of sea level rise does not increase and the predictions for 2100 
are proven to be inaccurate, then at the very least as a result of implementing the 
adaptation strategies above, Webb Beach would have become a far more resilient 
community and prepared for any unforeseen flood event.   
 

• If the rate of change of sea level rise does accelerate and the predictions are likely to 
be accurate, then Webb Beach can expect to be inundated far more frequently as the 
century approaches its close. Even though planning changes foreshadowed above 
mean that the floor levels of dwellings are above the flood levels, roads are likely  to 
be frequently cut off and damaged, emergency vehicles frequently would not be able 
to enter the settlement, evacuation procedures may become part of life in Webb 
Beach, and the safety of people may be at risk.   

If such a situation eventuated, to provide some context from a planning perspective, the DC 
Mallala current Development Plan already currently states: 

‘Development should not occur where essential services cannot be economically 
provided and maintained having regard to flood risk and sea level rise, or where 
emergency vehicle access would be prevented by a 1-in-100 year average return 
interval flood event, adjusted for 100 years of sea level rise’.  Control 26    (p.33) 

Therefore, it monitoring of sea level rise in the 2020s, 2030s and 2040s indicates that the 
rate of change is accelerating, then planning policy should devised and implemented to 
ensure that all new buildings are capable of being removed. Policy should be developed so 
that a predetermined event triggers the removal of buildings, for example, when a certain 
sea level height is reached, residents may have 5 years (for example) to remove dwellings. It 
is important to note that this study is not recommending that such a change be made now, 
but that sea level rise be monitored over the coming decades and the change made when: 

• It is recognised that the rate of sea level rise is accelerating4 
• In time so that dwellings constructed now will be reaching the end of their life span 

when sea levels reach levels that may not be properly accommodated. 

In conclusion, such a policy would allow residents the liberty to continue to develop their 
properties, but with the knowledge that the development may have limited life span and plan 
accordingly.  
                                                
4 Caution:  the rate of sea level rise is not constant and thus longer term trends should be employed to ascertain 
whether the rate of change is accelerating. 
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5. Webb Beach Risk Analysis 
 

Using the National Emergency Risk Assessment Guidelines (NERAG) (Australian 
Government, 2010) four risk statements have been generated for the Webb Beach 
settlement.  The risk assessment is completed taking into account existing protection and 
emergency procedures and for a sea-flood height that exceeds 2.5m AHD but less than 
2.8m AHD, the latter being the current 1 in 100 ARI sea-flood event (See Appendix 1 for full 
analysis). 

5.1  Risks to people 

Risk statement 1 
 

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south easterly to north-westerly wind combined with a king tide will cause 
floods to Webb Beach, which in turn will cause impact on the residents (but not taking into 
account Risk Statement 2). 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 5 which is 
‘broadly acceptable’ (see Figure 18).  With implementation of warning and emergency 
procedures, the risk will be even more effectively managed.  Should protection measures be 
installed at 3.0m AHD the risk would be well within the ‘broadly acceptable’ category for risk 
to human life.  

Risk statement 2 

There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD 
resulting from a south easterly to north-westerly wind combined with a king tide will inundate 
the cause way to a depth of 0.3m to 0.6m, which in turn will cause impact on the residents. 
 
Risk category is ALARP 4-5 which is tending toward ‘broadly acceptable’.  The probability of 
a medical emergency occurring within a two hour time frame when water crossed the road in 
a sea-flood event exceeding 2.5m AHD but less than 2.8m AHD is remote (no formal 
probability calculation completed).  The risk could be improved if residents were warned of 
impending king tides and those with medical conditions could remove themselves prior to the 
event.   

5.2  Risks to infrastructure 

 
Risk statement 3 
 
There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly to north-westerly wind combined with a king tide will cause 
floods to Webb Beach, which in turn will cause damage to private infrastructure. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 5 which is in the 
‘broadly acceptable region’. Only four dwellings are predicted to have water over floor levels. 
Installation of the protection works described above would improve this rating further 
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Risk statement 4 

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly to north-westerly wind combined with a king tide will cause 
floods to Webb Beach, which in turn will cause damage to public infrastructure. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 4-5 which is in 
the ‘tolerable region’ trending towards the ‘broadly acceptable region’.  The main public 
infrastructure in Webb Beach would be mainly confined to ‘roads’. As the duration of the 
flood is short lived and the velocity normally low, damage to roads is likely to be low.  There 
is no way to reduce the risk without implementing protection to the foreshore or by raising 
roads (the latter being not cost effective).  

 

Figure 18: National Emergency Risk Assessment Guidelines – ALARP assessment. 
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6. Webb Beach Adaptation Costs (preliminary)  
 

The cost estimates provided below have been prepared based on very limited data and 
without engineering design calculations.  They are therefore indicative only and have been 
prepared to assist council with the priority setting processes.  They should not be relied on 
for budgeting or construction cost management purposes. Table 4 is a summary of the 
adaptation options for Webb Beach grouped according to the categories of protect, 
accommodate, or retreat. 

Table 4: Summary of adaptation options for Webb Beach 

 Adaptation option Approximate 
cost 

Reference 
pp. 

Protect 

1. Remove shell grit levee and install 170m approx. of 
clay levee at height 3.25m AHD to northern 
perimeter. 

$12,900 10 

2. Install rock armoured wall to north-west corner. $75,000 11 

3. Check height of ramp and raise to 3.25m AHD. 
(DEM approximates current height at 2.90m AHD 
which is sufficient for current flood-risk). 

$    300 11 

4. Raise eastern end of Jarmyn Street for distance of 
80LM to height 3.0m AHD (this is a secondary 
defence). 

$  9,500 12 

5. Raise Webb Beach east-west causeway by 0.6m to 
2.80m AHD for distance of 350 m. Install two 20 m 
compacted rock fords – one on the cause way, one 
on existing culvert (running north-south) at height 
2.50m AHD. 

$57,900 13-15 

6. Implement monitoring regime to check dune system 
north and south of Webb Beach. Fill recent 
incursion 950m south of Webb Beach to prevent 
further erosion of the dune system. 

$  4,500 16 

Accom
m

odate 
7. Implement emergency procedures – establish 

warning systems; establish emergency assembly 
point; establish evacuation policies; establish 
community and households emergency action 
plans. 

Not costed 17-19 

Install flood depth markers to Webb Beach Road. $2000 19 

8. Devise and implement planning policy that ensures: 
new dwellings are capable of being raised to 3.95m 
AHD; and site levels are not required to be raised. 

Not costed. 19 

9. Adapt existing dwellings – residents to raise floor 
levels; utilise internal waterproofing; or temporary 
protection mechanisms. 

Not costed. 20 

R
etreat 

10. Subject to monitoring that demonstrates that the 
rate of sea level rise is accelerating, devise and 
implement planning policy that ensures that new 
dwellings are capable of being removed (once a 
predetermined trigger point has been reached, for 
example a particular AHD height). 

Not costed. 22 
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Within all of these adaptation options is the option to ‘defer’ or ‘do nothing’. For example, 
cost may prohibit the implementation of a protection measure and therefore the project is 
deferred. In other cases, the risk might be deemed so minor that ‘do nothing’ is adopted. For 
example, there is a very small probability that a medical emergency develops within Webb 
Beach at the same time there is a king tide and a storm. Therefore, the cost of raising the 
road to cater for this low probability risk may not be warranted, and then ‘do nothing’ is the 
appropriate response.  Conversely, such a scenario could be ‘deferred’ to be reviewed at a 
later date, or when funding might come to hand. 
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7. Webb Beach - Timing and Prioritisation 
 

7.1  Timing of adaptation options 

Figure 19 illustrates how the different protection, accommodation, and retreat options 
interrelate over time. Sea level rise and erosion are monitored over time and response made 
accordingly. Emergency procedures are always in place and amended according to the 
conditions.  When protection measures become inadequate, accommodation options 
mitigate the risk. Subject to ongoing monitoring longer term decisions are made in relation to 
the viability of the settlement itself. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 19:  The relationship of decision making on options to time 

 

7.2  Prioritisation of adaptation options 

Prioritisation of adaptation options is based on the following criteria: 

• First, warning and emergency procedures to ensure people are safe. 
• Second, begin changes to planning policy as this process takes time, and the life 

span of infrastructure is long. 
• Third, implement monitoring systems because these are not onerous, and the 

Council may be liable without them. 
• Fourth, install protection works to protect Webb Beach for the current sea-flood risk. 
• Fifth, protection works to protect Webb Beach for the sea-flood risk for 2050. 

Subject to Council and community input the following prioritisation in Table 5 is 
recommended for Webb Beach: 

 
 
 
 
 
 
 

*Emergency procedures………preparation procedures.…………evacuation procedures 

New dwellings capable of being raised to 3.95m AHD 

*Subject to monitoring - New dwellings capable of being removed  

2050 2100 1990 

0.3m predicted rise 0.7m predicted rise Further rises 

20
13 

3.0m 3.7m  

*Monitor and respond   *monitor and respond    *monitor and respond 

Protection to 3.25m AHD 
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Table 5: Prioritisation and responsible entities for adaptations at Webb Beach 
 

 Adaptation response Risk rating and other priority 
factors 

Response 
time 

Entity 
responsible 

1. Implement emergency 
procedures which should be 
maintained even if protection 
options are implemented.  

Such procedures are a wise 
response to living adjacent to 
an unpredictable threat as well 
as a way to educate the 
community about the potential 
for the threat to be increased. 

Within 1 
year 

Council and 
Webb 
Beach 

community 

     
2. Install flood depth markers to 

Webb Beach Road 
Flood depth markers will 
increase awareness and safety 
of drivers. 

Within 1 
year 

Council 

     
3. Devise and implement planning 

policy that ensures all new 
buildings are capable of being 
raised to 3.95m AHD and sites 
are not required to be raised 
(check adequacy of sewer 
system specifications). 

Some dwellings constructed 
now may still be in use in 
2080-90 when the 1 in 100 ARI 
flood risk is 3.7m AHD. 

Within 1 
year 

Council 

     
4.  Implement monitoring systems 

to assess the state of levees 
(within the settlement and 
dunes to the north and south) 

A duty of care for levees, and 
provides information about 
dune system so that breaches 
can be closed. 

Within 1 
year 

Council 

     
5. Install protection levee to the 

northern side of Webb Beach 
foreshore to provide protection 
at 3.25m AHD.  
 

Webb Beach is likely to be 
significantly flooded in a 2.8m 
AHD event, although the 
predicted impact to private 
dwellings is small. The 
required levee is only 170m 
and 0.8m high to provide 
3.25m AHD protection. If the 
Parham levee was to proceed 
as recommended there would 
be economies of scale that 
would warrant the installation 
of this levee at the same time. 
ALARP risk rating is 4 – 
tolerable risks. 

1-2 years Council 

     
6. Raise the ramp access to the 

beach to 3.3m AHD (check 
height now – 2.90m?) 

While the height of the ramp is 
sufficient for the current sea-
flood risk, the work should be 
carried out at the same time as 
(5). 

1-2 years Council 

     
7. Reinstate sand and revegetate 

the inlet in the dunes south of 
Webb Beach 

Should sea-flood events higher 
than 2.3 m (approx.) occur, 
this inlet will be enlarged 
encouraging the erosion of the 
dune system. 

1-2 years. Council 

     
8. Install rock armoured wall to 

north-west corner of Webb 
Beach  

A storm event can cut the 
existing shell grit levee very 
rapidly, but currently this 

2-5 years Council 
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section of Webb Beach is 
protected. 

     
9. Raise 80m of Jarmyn Street to 

a height approaching 3.0m 
AHD (an increase of 0.3m to 
0.5m in height) 

This is a secondary defence 
and water would need to travel 
through the dunes (or over the 
causeway) to enter this section 
of Webb Beach. 

5-10 years Council 

     
10. Raise the causeway to a level 

of 2.8m AHD, and include two 
sections of rock armoured road 
at 2.5m AHD to act as fords 
(also check height of road 
indicated as 3.iii on Figure 7) 

The risk rating relating to the 
inundation of the causeway 
causing impact to human life is 
calculated at ALARP 4-5 which 
is broadly acceptable. 
However, increase in sea level 
will increase the incidents and 
therefore in the longer term 
raising Webb Beach Road 
should be considered. 

5-10 years Council 

     
11. Subject to monitoring from the 

present until the 2020s- 2030s, 
should sea level rise accelerate 
to indicate more rapid rise, 
devise and implement planning 
policy that ensures new 
dwellings are capable of being 
able to be removed once 
predetermined triggers have 
been realised. 

 15-20 
years or 
sooner if 
the data 
warrants. 

Council 

     
12. Dwellings raised, or water 

proofed internally, or temporary 
protection strategies employed. 

Community protection has 
become insufficient. 

As 
required. 

Residents 
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9. Appendix 1: Risk analysis utilising NERAG 
 
 
1. Risk statement: 
 
There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD 
resulting from the combination of a king tide and south easterly or north-westerly storm will 
cause floods to Webb Beach, which in turn will cause impact on the residents (but not taking 
into account risk statement 2). 
 
Risk identification: 
 

Source of threat Storm surge entering community from 
the north (also over beach ramp) 

Impact category People  
Prevention controls Shell grit levees to north-west corner 

of settlement 
Preparedness controls No emergency procedures 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of houses and roads. 
 
 
Credible consequence level to people: 
 
‘Insignificant’ – near misses or minor injuries 
 
 
Likelihood of the event occuring: 
 
‘Likely’-  two one in 20 ARI events in previous decade which is at 2.5m AHD. The current 1 
in 100 ARI event is 2.8m AHD . 
 
 
Consequence Level: 
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Degree of confidence in the above assessment: 
 
High confidence – extensive study conducted, historical data known, hazard known, and 
comprehensive knowledge of the receiving environment.  
 

 
 
Classification of risk tolerability: 
 

 
 
 

 
Conclusion:  
 
Risk category is ALARP 5 which is ‘broadly acceptable’.  With implementation of warning 
and emergency procedures, the risk will be even more effectively managed.  Should 
protection measures be installed at 3.0m AHD the risk would be well within the ‘broadly 
acceptable’ category for risk to human life.  

1 
2 

3 
4 

5 
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2. Risk statement: 
 
There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD 
resulting from a south easterly or north-westerly storm will inundate the causeway to a depth 
of 0.3m to 0.6m, which in turn will cause impact on the residents. 
 
Risk identification: 
 

Source of threat Sea-flood entering from north or south 
of Webb Beach and crossing the 
causeway. 

Impact category People  
Prevention controls None. 
Preparedness controls No emergency procedures 
Response SES, ambulance, fire, police 
Recovery Waiting for water to subside, repair 

road if necessary. 
 
 
Credible consequence level to people: 
 
‘Minor’ – ‘insignificant’ -  there is no direct impact of this event on the people, only if there 
was a medical emergency at the same time that the causeway was cut for up to two hours.  
 
Likelihood of the event occuring: 
 
‘Likely’-  two 2.5m AHD events in the last six years. The current 1 in 100 ARI event is 2.8m 
AHD . 
 
 
Consequence Level: 
 

 
 
 
 
Degree of confidence in the above assessment: 
 
High confidence – extensive study conducted, historical data known, hazard known, and 
comprehensive knowledge of the receiving environment.  
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Classification of risk tolerability: 
 

 
 
 

 
Conclusion:  
 
Risk category is ALARP 4-5 which is tending toward ‘broadly acceptable’.  The probability of 
a medical emergency occurring within a two hour time frame when water crossed the road in 
a sea-flood event exceeding 2.5m AHD but less than 2.8m AHD is remote (no formal 
probability calculation completed).  The risk could be improved if residents were warned of 
impending king tides and those with medical conditions could remove themselves prior to the 
event.   

 

1 
2 

3 
4 

5 
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3. Risk statement: 
 
There is the potential that a storm surge greater than 2.5m AHD and less than 2.8m AHD 
resulting from a south-easterly or north-westerly storm will cause floods to Webb Beach, 
which in turn will cause damage to private infrastructure. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category Infrastructure – dwellings/sheds 
Prevention controls Shell grit levees provided to north 

west corner and part way along the 
northern boundary. Frontal dune 
assessed as being of suitable height. 

Preparedness controls None relating to infrastructure. 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of houses. 
 
 
Credible consequence level: 
 
Private Infrastructure – ‘insignificant’. Only four houses are predicted to have water over floor 
levels and the depth is limited to 300mm or less. 
 
Likelihood: 
 
Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in 
one hundred is 2.8m AHD. 
 
Consequence Level: 
 

 
 
Degree of confidence in the above assessment: 
 
High confidence 
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Classification of risk tolerability: 
 

 
 
 

 
 
Conclusion: 
 

Risk category is ALARP 5 which is in the ‘broadly acceptable region’. Only four dwellings are 
predicted to have water over floor levels. Installation of the protection works described above 
would improve this rating further. 
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4. Risk statement 
 
There is the potential that a storm surge exceeding  2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly or north-westerly storm will cause floods to Webb Beach, 
which in turn will cause failure or damage to public infrastructure. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category Infrastructure – primarily roads. Other 

infrastructure likely to remain 
unaffected. Power lines above ground. 

Prevention controls Shell grit levees provided to north 
west corner and part way along the 
northern boundary. Frontal dune 
assessed as being of suitable height. 

Preparedness controls None relating to infrastructure 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of roads. 
 
 
Credible consequence level: 
 
Private Infrastructure –  ‘minor’ to ‘insignificant’ 
 
Likelihood: 
 
Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in 
one hundred is 2.8m AHD. 
 
Consequence Level: 
 

 
 
Degree of confidence in the above assessment: 
 
High confidence 
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Classification of risk tolerability: 
 

 
 
 

 
 
 
Conclusion: 
 
Risk category is ALARP 5 which is in the ‘tolerable region’ and should be driven further to 
the ‘broadly acceptable region’.  There is no way to reduce the risk without implementing 
protection to the foreshore or by raising roads (not cost effective).  
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 GLOSSARY 
 

ADAPTATION  

Adaptations are actions taken to help communities and ecosystems cope with actual or 
expected changes in climate conditions. 

AHD 

AHD is an acronym for Australian Height Datum. When a measurement is accompanied with 
the letters AHD it indicates a height above mean sea level. Mean sea level was adopted in 
1971 by the National Mapping Council of Australia at 0.00 AHD. For example, 3.2m AHD is 
3.2 metres above mean sea level. AHD tide levels are different to the fishing charts which 
are called Chart Datum (CD).  A subtraction of 1.45 metres from tide chart will give the 
correct AHD height. 

ARI 

ARI is an acronym for Average Return Interval. ARIs, also known as return periods, are an 
estimate of the average interval of time between events of a certain magnitude. In relation to 
severe storm events the longer the interval the higher the storm surge height is predicted to 
be. For example, a 1 in 100 year ARI storm surge would be higher than a 1 in 50 year or 1 in 
10 year ARI storm surge height. It is important to remember that this is just a statistical 
calculation and represents the long term theoretical average; there is nothing preventing a 1 
in 100 year ARI flood happening twice in one week.  

DEM 

DEM is an acronym for Digital Elevation Model.  The digital elevation model used in this 
study was created from a aircraft that bounced millions of infra-red light beams to the ground 
and then created a digital topographical map. This digital map is combined with aerial 
photography and an operator can use a computer to check the height of land features. 

EROSION 

Erosion occurs when action of the sea moves sand and vegetation from the shoreline so that 
the dune system is weakened.  When the frontal dune system is significantly weakened it 
may completely erode away and the shoreline moves inland. 

STORM SURGE 

A rise in the water level along the coast due to the action of the wind alone or its combination 
with the reduction of atmospheric pressure accompanying it. The effects of a storm surge 
are more severe when it occurs in conjunction with high tide. 
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Introduction 

1.1 Background  

In May 2013 the District Council of Mallala (DC Mallala) commissioned the University of 
South Australia, School of Natural & Built Environments to undertake the Coastal 
Settlements Adaptation Study (CSAS).  The aim of the study is to identify and evaluate 
potential sea level rise adaptation options for the coastal settlements of Parham, Webb 
Beach, Thompson Beach and Middle Beach.  

1.2 Investigative framework 

This study uses an adaptation of the Coastal Adaptation Pathways Decision Map developed 
by the Local Government Association of SA and University of South Australia for the 
Department of Climate Change and Energy Efficiency (Balston et al, 2012) to identify and 
analyse the threats posed by sea level rise. Each settlement is reviewed within the following 
framework:  

1. Establish settlement history. 
2. Analyse existing sea-flood protection. 
3. Analyse impact of sea-flood scenarios. 
4. Analyse emergency access and egress. 
5. Establish profile of the assets at risk. 
6. Explore liability issues. 
7. Propose adaptation options. 

1.3 The stages of the study 

The study is conducted in three main stages: 

Stage 1: State of Play Report: 
 
The State of Play Report contains the findings from steps 1-6 from the investigative 
framework and was endorsed by the District Council of Mallala at its Ordinary Meeting on 25 
November 2013. 

Stage 2: Community Consultation: 
 
Subsequent to completion of the draft State of Play Report the community was invited to 
contribute to the report at a public meeting at the Dublin Hotel on 10th September 2013 or in 
writing to DC Mallala. The findings from community consultation were integrated into the 
State of Play Report and the report was endorsed by the District Council of Mallala at its 
Ordinary Meeting on 28 October 2013 

Stage 3: Propose adaptation options:   
 
Taking into account the findings of the first two stages, this report represents Step 7 of the 
Investigative Framework - ‘propose adaptation options’.  These adaptation options are 
proposed within the following five categories of adaptation responses: 
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• Protect: use means such as construction of sea walls and levees, beach sand 
replenishment or installation of drainage swales to protect existing development; 

• Accommodate1: use means such as raising buildings, protecting buildings from 
flooding, or employ warning and evacuation strategies; 

• Retreat: abandon settlements and move development inland in the face of rising sea 
levels. The concept of ‘retreat’ is also known as ‘planned retreat’;  

• Defer:  threats have been assessed and options analysed but there are valid 
reasons to wait until to a later date to act; 

• Do nothing:  ignore the risks and do nothing. 

 

1.4  Reporting and consultation 

While the scope of the Coastal Settlements Adaptation Study (CSAS) covers the four 
settlements of Parham, Webb Beach, Thompson Beach and Middle Beach, adaptation 
responses options available to each settlement are reported separately. This report contains 
the adaptation options for:  

Parham. 
In preparing the adaptation options in this report the following agencies and individuals were 
consulted:   

• DC Mallala Infrastructure Services Department, on 7th November, 2013. 
• Coast Protection Branch, DEWNR, on 12th November, 2013. 
• Geoff Fisher, Australian Water Environments (AWE), on 19th November, 2013. Geoff 

Fisher (AWE) also reviewed the adaptation proposals and offered technical advice.  
 

1.5  Methodology 

Adaptation responses in this study take into account: the nature of the threat; the protection 
of infrastructure, the safety of people; and the appropriate timing of response until 2100. 

 

1.5.1 Adaptation responses that relate to the nature of the threat. 
 
Other than depth of water, additional factors that influence the impact of a flood on a 
settlement are: the velocity of the water (speed), the duration of the flood (how long it lasts), 
and the topography of the settlement. How much warning is possible for possible flood is a 
factor that enables the settlement to prepare for the flood more effectively. The general 
characteristics of a sea-flood in the Mallala region are shown in Table 1. 
                                                
1 Protection options in this study relate to the community as a whole and are generally measures that are taken 
to stop the flow of water into the community at its borders as a first line of defence.  Measures that a resident 
might take to protect the water from entering their own dwelling are classed as accommodation options. The 
exception to this rule is when dwellings are situated on the shoreline itself. 
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Table 1: Sea flood characteristics for DC Mallala coastal region. 

Flood characteristic Mallala region 
Velocity of water Low, due to tidal action and ocean terrain 
Direction of flow From the west 
Duration of flood Short 1-2 hours 
Warning Predictable as flood normally relates to tide. 

 
To contextualise the flood risk in the Mallala region, Table 2 illustrates how insurance 
companies may discount their flood risk when adequate flood warning can be provided and 
the community is prepared to deal with a flood. For example, where the community is 
experienced and there is a greater warning time than 12 hours, the predicted actual cost of 
damages can be discounted by 0.4 (Victorian Government, 2000). 

Table 2: Proposed ratios of actual:potential damages (Victorian Government, 2000) 

  
 
Historically, storm surges that have threatened settlements in the Mallala coastal region 
have been in conjunction with the highest astronomic tide (often referred to as a king tide), 
which in the majority of cases, would provide a greater than 12 hour warning period. In 
summary and based on historical data, the flood threat is normally related to predictions of 
high tides, likely to be of low intensity in relation to velocity of water, and of short duration. 

Finally, adaptation responses are proposed and analysed using the three 1 in 100 ARI 
scenarios provided in the State of Play Report (Table 3).  These scenarios assist in 
providing the context from which to make decisions that relate to the viability and also the 
timing of responses.   

Table 3: Sea flood scenarios for DC Mallala coastal region. 

Flood 2013 2050 2100 
Storm surge (at king tide) 2.6m 2.6m 2.6m 
Wave set up 0.1m 0.1m 0.1m 

Wave run up 0.0m 0.0m 0.0m 

Sea level rise 0.1m 0.3m 1.0m 
Totals 2.8m AHD 3.0m AHD 3.7m AHD 

1.5.2 Adaptation responses that relate to infrastructure and people. 
 
Infrastructure 
 
In proposing adaptation responses, Councils are required to take the long view.  For 
example, a house constructed today is likely to have a life span of 60 to 80 years, so future 
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risks from actions of the sea are required to be taken into account in current planning 
policies. Councils are also required to adhere to Coast Protection Board policy and 
directions. Such policy includes being able to demonstrate that development is capable of 
being protected for the sea-flood risk for the 1 in 100 ARI event adopted for 2050, but also 
that reasonable steps can be taken to adapt the development to the sea-flood risk for the 1 
in 100 ARI event adopted for 2100 (Coast Protection Board, 2004).   

People 

Adaptation responses are also required to take into account the safety of people in a flood 
event. These include warning and emergency procedures, the ability of people to be able to 
move safely away from the flood, and the ability of emergency vehicles and personnel to 
move into the settlement.  

 

1.5.3 Adaptation responses that take into account time 
 
The State of Play Report has analysed the possible impact of the three one in one hundred 
ARI flood scenarios (2013, 2050, 2100) upon the settlements. It is proposed here to draw 
upon that data and deal with adaptation responses in the following order: 

• What level of protection can be realistically provided (at current threat, 2050 and 
2100 threats)? 

• Where protection falls short, what accommodation responses can be employed? 
• Where protection and accommodation strategies fall short, what longer term retreat 

options should be employed (if any)?    

Finally, responses canvassed within this report may be implemented over the coming 
decades but also may be contingent on each other.  For example, a protection strategy 
employed now may mean that other accommodation strategies are not required until a later 
date. The limitation of a protection strategy may mean that accommodation or retreat 
strategies are required to cater for that shortfall later in the century (Figure 1). 

 
 
 

 

 

 

 

 

 
 

Figure 1: Adaptation responses are time related and sometimes contingent on each other but 
also contingent on the rate of sea level rise which is to be monitored over time    

(M. Western, 2013).  

2050 2100 1990 
0.3m predicted rise 0.7m predicted rise Further rises 

20
13 

3.0m AHD 
flood risk 

3.7m AHD 
flood risk 

Accommodation strategies 

Retreat strategies 

Protection strategies 

monitor and respond monitor and respond monitor and respond 

emergency procedures                emergency procedures               emergency        

2.8m AHD 
flood risk 
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1.5.4 Adaptation responses that do not take into consideration: 
 

• The effect of rising sea levels on ground water within Parham. 
• The potential for a rain flood event either combined or not combined with a king tide. 
• The possibility of a sea-flood event caused by unforeseen event such as a tsunami.  
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2. Parham Protection Options 

2.1  Protection options to cater for sea-flood risk at 2100 (3.7m AHD) 

Should the 1 in 100 ARI sea-flood event of 3.7m AHD shown in Figure 2 occur then: 

• The Esplanade road would be inundated to depth of 1.6-1.8 m. 
• Port Parham Road would be inundated at depth of 0.4m. 
• All ground within the settlement would be inundated, from 2.0m depth at the end of 

Prime and 0.8m at the Port Parham Sports Club.  

Additionally, should sea levels rise by 1.0m as predicted, the dunes north and south of 
Parham, and the dune upon which Webb Beach Road is situated, would likely be eroded 
away for two reasons. First, the increase height of water would create new inlets that 
become wider over time, until the frontal dune system eroded completely away. This is 
occurring already south of Parham and south of Webb Beach (See State of Play Maps, p.8). 
The second is that the increase height of water may increase the wave ‘set up’ and ‘run up’ 
(see Table 3) thereby increasing the amount of erosion to the dunes (Geoff Fisher, AWE, 
26.11.13). 

 

Port Parham Rd 

Web
b 
Bea
ch 
Rd 

First St 

2.7kms of  levees at 
3.95m AHD would be 
required to protect 
Parham on all sides 
from a 3.7m AHD 
sea-flood event . 

Over 
3.7m 

2-3.7m 

1-2m 

0-1m 

Land in Parham areas 
not inundated in 3.7m 
AHD sea-flood event 

Sh
ore
line 
ero
de
d 
inla
nd 

Figure 2: Parham map indicating sea-flood risk at 3.7m AHD and protection requirements at 3.95m  
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To provide a contemporary context, if the existing dwellings in Parham were subject to 3.7m 
AHD inundation,135 dwellings out of 141 total dwellings would have water over their floor 
levels (Figure 3). 

 
Figure 3: Flood height vs floor level: 1 in 100 ARI event 3.7m AHD (2100) 

 
While to implement protection levees as illustrated in Figure 2 is possible in pure 
engineering terms, the erosion factor makes the proposal untenable as the dunes north and 
south of the settlement are likely to be eroded away leaving the settlement as a promenade, 
and facing increased erosion of its defences as a result. Finally, if the sea level does 
increase as predicted, then there is nothing to suggest that the sea won’t keep rising past 
2100, thereby rendering the defences at 3.7m AHD ineffective.  

Conclusion:   
 
To protect Parham with levees to cater for the 1 in 100 ARI event of 3.7m AHD event is not 
viable and options that utilise protection measures at lower heights combined with 
accommodation options should be considered in long term adaptation options for Parham. 

 

2.2 Protection options to cater sea-flood risk at 2050 (3.0m AHD) 

In contrast to the 2100 flood scenario, protection options for Parham should be considered 
for the 2050 1 in 100 ARI flood risk (3.0m AHD but Coast Protection Board request 0.25m 
above this level) for the following reasons: 

• Protection measures are feasible and likely to be effective (see Figure 4); 
• Protection of development to cater for the 2050 flood scenario (3.0m AHD) is Coast 

Protection Board policy (Coast Protection Board, 2012); 
• Installation of protection measures now will provide a 30-40 year time in which data 

can be tracked over time to assess the rate of change in sea level.  
• Installation of protection measures now will provide a 30-40 year time frame in which 

accommodation measures can be implemented to cater for predicted sea level rises 
past 2050.  

Floor is under water 
Floor is above water 
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The cost estimates provided below have been prepared based on very limited data and 
without engineering design calculations.  They are therefore indicative only and have been 
prepared to assist council with the priority setting processes.  They should not be relied on 
for budgeting or construction cost management purposes. 

 
2.2.1. Protection options for Parham (North)  

 
 
 

Figure 4: Parham (north) - map indicating sea-flood risk at 3.0m AHD (2050 scenario) 
 

1. Install levee to height 3.25m AHD to the east side of the existing dune (Figure 4): 

Install levee in accordance with methodology proposed for Thompson Beach (refer DC 
Mallala Infrastructure Services Department,).  Briefly this entails, working from roadside 
edge, cutting into existing dune, installing a clay levee in accordance with Figure 5, and 
backfilling with material removed in the initial cut.  Where no dunes are present to the sea-
side of the proposed levee, use levee profile shown in Figure 5a. 

Flood height:  3.0m AHD 

Note – colour blue does 
not indicate presence of 
water but height of land. 

 
Camping ground 

North Tce 
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Main St 

First St 

Dri
sc
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St 
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1. 

  Existing protection measures  

4-5m 

3-4m 

2-3m 

1-2m 

0-1m 

0. 

2.0m 
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Figure 5: Parham- typical cross section of proposed levee where sand dunes exist to the  

sea-side of the proposed levee. 
 
 
 
 
 
 
 
 
 
Figure 5a: Parham- typical cross section of proposed levee where no sand dunes exist to the  

sea-side of the proposed levee. 
 
 

1. Preliminary cost calculation: Installation of foreshore levee (Figure 4) 
Location Existing 

road 
elevation 

Ground 
elevation 
adjacent 

 Levee 
height 
increase 

Levee 
length 

Area of 
profile 
face 

Volume 
(approx) 

m3 

*Cost 
per m3 

Cost 
(approx) 

North Tce- 
Second St 

1.8m to 
2.0m 
AHD 

1.90m 
AHD  

1.4m 154m 5.74m2 880m3 $26 $22,900 

Second St 
to Main St 

2.1m  to 
2.3m 
AHD 

2.1m – 
2.3m 
AHD 

1.0m 163m 3.50m2 570m3 $26 $14,800 

Main St to 
First St 

2.4m to 
2.5m AHD 

N.A. 0.8m 129m 2.56m2 330m3 $26 $  8,600 

      Total $46,300 
*Estimate: DC Mallala Infrastructure Services 

2. Subsequent to installation of the levee, restrict access points to the beach, fence off and 
vegetate* (as has occurred on the southern end of the Esplanade). 

2. Preliminary cost calculation: Install dune protection fencing (Figure 4) 
(subsequent to installation of (1) ) 

Location Length 
(north/south) 

Length 
(east/west) 

Total 
length (m) 

**Unit cost 
(per  metre) 

Estimated cost 

 North Tce to 
Second Street 

155m 25m 180m $7 $1,260 

Second Street 
to Main Street 

165m 50m 220m $7 $1,540 

Main Street to 
First St 

130m 50m 180m $7 $1,260 

  Total 580m $7 $4,100 
 

2m 

1:2 1:1 Dunes 

 
Esplanade 

Backfill with 
material from 

initial cut 

Proposed levee 

 

2m 

1:2 1:3 No existing 
dunes 

  

Esplanade 

Proposed levee 

 

*Vegetation costs not included 
**Estimate: DC Mallala Infrastructure Services 
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3. Check height of crossovers at Second Street, Main Street and First Street and raise to 
3.25m AHD where required (Figure 6). Review whether access points at Second Street and 
Main Street are required with suggested option to change one or both of these to walking 
access only.  

 
 
 
 
 
 

Figure 6: Example of section of crossover at corner of Second Street and Esplanade. 
 

 

3. Preliminary cost calculation: raise vehicular beach crossovers (Figure 4) 
Location/ 
section 

Existing 
height AHD 

Width of 
crossover 

Height 
of 

increase 

Length 
of 

curve 

Volume 
of fill 

m3 

*Unit 
cost 

Estimat
ed cost 

Crossover at 
cnr Second St 

2.80m AHD 4m 0.5m 6m 8m3 $30.00 $250 

Crossover at 
cnr Main St 

3.00m AHD 4m 0.3m 6m 5m3 $30.00 $200 

Crossover at 
cnr. First St 

2.70m AHD 6m 0.6m 6m 15m3 $30.00 $450 

     Total $900 
*Estimate: Mark Western 

4. Raise road height of North Terrace to 3.0m AHD (a secondary defence) on western end 
between the end of the clay levee parallel to North Terrace, and the dune that runs east-
west from the end of North Terrace. Check height and stability of the clay levee and the 
man-made dune levee (Figure 4). 

 
4. Preliminary cost calculation: raise section of road to 3.0m AHD 

Location Raised Length Width Volume/ 
area 

*Unit 
cost 

Estimated cost 

 North 
Tce 

0.6m 40m 6m 145m3 $20 $2900 
 40m 6m 240m2 $4 $ 960 

  Total $3900 
*Estimate: DC Mallala Infrastructure Services 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.0m 

0.5m 
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2.2.2. Protection options for Parham (south) 
 

 
 
 

Figure 7: Map Parham (south) sea flood scenario 3.0m AHD 
 

6.  Install levee to height 3.25m AHD to the east side of the existing dune in accordance with 
methodology proposed for Thompson Beach (refer DC Mallala Infrastructure Services 
Department,).  Briefly this entails, working from roadside edge, cutting into existing dune, 
installing a clay levee in accordance with Figure 5, and backfilling with material removed in 
the initial cut.   

6.  Preliminary cost calculation: install levee to west side of the Esplanade (Figure 7). 
Location/ 
section 

Existing 
road 

elevation 

Length Height 
of levee 

Area of 
levee 
profile 

Volum
e of 

fill m3 

*Unit 
cost 

Estimate
d cost 

Cnr First St 
to South 
Tce 

2.20m to 
2.40m AHD 

143m 1.0m 3.50m2 500m3 $26.00 $13,000 

*Estimate: DC Mallala Infrastructure Services 

  Existing protection measures  

First St 

South Tce 

Good St 

Wilson St 

Pri
me 
St 

9. 
7. 

10. 

6. 

10
 

8. 

4-5m 

3-4m 

2-3m 

1-2m 

0-1m 

0. 
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7. Review height of dune between South Terrace and Good Street. If dune and natural 
vegetation is deemed to not provide adequate protection for 3.0m AHD event, remove the 
fence, and install levee in accordance with Figure 5.  

 
7.  Preliminary cost calculation: install levee to west side of the Esplanade (Figure 7). 

Location/ 
section 

Ground 
elevation 
(adjacent 
existing 
levee)  

Length Height 
of levee 

Area of 
levee 
profile 

Volume 
of fill 

m3 

*Unit 
cost 

Estimated 
cost 

Cnr South 
Tce. To Cnr 
Good St. 

2.20m to 
2.40m AHD 

210m 1.0m 3.50m2 740m3 $26.00 $19,200 

*Estimate: DC Mallala Infrastructure Services 
 
8. The digital elevation model indicates that the section of dune between Good Street and 
Wilson Street is at generally at height 3.0m AHD or above. Review the height of this section 
and if the dune and natural vegetation is deemed to not provide adequate protection for 
3.0m AHD event either: 

• remove the fence, and install levee in accordance with Figure 5. 
or 

• where low points are less than 10m in length north-south, use geotextile sand bags 
to fill the void, fill over with sand and revegetate.  

Note: (8) has not been costed. 

 
9. Subsequent to installation of the levee, restrict access points to the beach, fence off and 
vegetate (as has occurred on the southern end of the Esplanade). 

 
9. Preliminary cost calculation: Install dune protection fencing (Figure 7) 

(subsequent to installation of (6) ) 
Location Length 

(north/south) 
Length 

(east/west) 
Total 

length (m) 
*Unit cost 

(per  metre) 
Estimated cost 

 First St to 
South Tce. 

140m 50m 190m $7 $  1300 

 *Estimate: DC Mallala Infrastructure Services 
 
 
10. Check height of beach crossovers at South Tce and the beach crossover south of Good 
Street and raise to 3.25m AHD where necessary (refer Figure 6 for cross section details).  

10. Preliminary cost calculation: raise vehicular beach crossovers (Figure 7) 
Location/ 
section 

Existing 
height AHD 

Width of 
crossover 

Height 
of 

increase 

Length 
of 

curve 

Volume 
of fill 

m3 

*Unit 
cost 

Estimat
ed cost 

Crossover at 
cnr South Tce 

2.80m AHD 5m 0.5m 6m 10m3 $30.00 $300 

Crossover 
90m South of 
cnr Good St 

Unknown unknown   10m3 $30.00 $300 

 *Estimate: Mark  Western    Total $600 



14 | P a g e  
 

2.2.3 Protection options for north and south of Parham. 
 
Maintaining a healthy dune system to the north and south of Parham is vital for the long term 
viability of the settlement. Small inlets that eventuate as a result of a storm surge are likely to 
become large inlets over time, and increase the erosion rate of the dune system.   

Check the dune system north and south of the settlement to identify any new incursions 
through the dunes. Close any recent inlets in the dune system by: 

• Obtaining permission from Coast Protection Board, which permission can be given 
verbally (Comment, Murray Townsend, CPB, 14th November, 2013); 

• Use local materials and fill with sand and brush; 
• Revegetate; 
• Additional option: Use geotextile sand bags to provide initial stability of base  

(Comment: Geoff Fisher, AWE,20th November, 2013) . 

 
 

Figure 8: Tidal incursion through sand dunes 50m south of Parham (M Western, 2013) 

 
11. Preliminary cost calculation: close incursion in dunes 

Location m3 Estimated 
number 
of days 

work 

Unit cost *Estimated cost 

 50m south of 
Parham 

 2 $1500 $3000 

 Estimate: Mark Western 
 
2.2.4. Parham- other protection options 
 
Council to establish a monitoring regime in which levees and dunes are monitored: 

• After each inundation event greater than 2.50m AHD 
• Annual sight inspections to assess possible weaknesses. 
• Higher level engineering inspections once every 5 years. 
• Obtain photographic imagery every 5-10 years and compare.   

9. 

7. 

10. 
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3. Parham Accommodation Options 

3.1 Accommodation option - prepare the community to be ‘flood ready’. 

As noted above (see p. 4), a community that is prepared to deal with a flood is likely to suffer 
much less in financial terms, and also less likely to suffer human tragedy. Further, a prudent 
community prepares for emergency events that may fall outside of its historical context as 
‘mother nature’ does not necessarily adhere to ARI tables.  The following methods are ways 
in which the community could prepare itself to be ‘flood-ready’. 

3.1.1  Implement general warnings of general flood risk. 

DC Mallala to implement general warnings to residents about the general risk of flood. These 
warnings may include: 

• Flood mapping and floor levels of dwellings made available to residents to allow them 
to more fully evaluate the flood risk to their property. 
 

• New residents made aware of the risk of flooding in the Form 1 required as part of a 
real estate contract at time of purchase within the settlement. 

 
3.1.2  Implement warning systems for possible flood events.  

Council and the Parham Resident’s Association (or other relevant community organisation) 
to implement flood warning systems such as:  

• Community run warning systems to inform residents of upcoming king tides, either by 
installing a ‘king tide warning’ sign, sending tide charts to all residents, and/or utilising 
SMS or email to send messages to community members with king tide information.  

 

 
• Implement systems to warn residents of predicted storms. For example, SMS and 

email storm warnings are available from the Bureau of Meteorology.  It is also 
possible to receive a SMS warning from a tide gauge in the Port River once it 
exceeds a predetermined high level2 which may give half hour warning of a larger 
than expected storm surge. 
 
 

 
                                                
2 This gauge is owned by Port Adelaide Enfield Council and there may be a charge associated with 
this service. 

 

MONDAY 15th June 

NEXT KING TIDE 

Check storm warnings 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=7sgJSeNR1y_S_M&tbnid=9pQQztXgVO5mVM:&ved=0CAUQjRw&url=http://www.clipartsfree.net/svg/4600-cell-phone-vector.html&ei=F0SXUvWwIIOVkwWw6YGoBw&bvm=bv.57155469,d.dGI&psig=AFQjCNGkK6cX_h43H3rMkpP61SepQmRvtg&ust=1385731463437492
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3.1.3 Implement flood emergency procedures. 

Council and Parham Resident’s Association (or other appropriate community body) to 
establish flood emergency procedures such as: 

• Establish an emergency assembly point at the Parham Sports Club and mark the 
spot with a sign. 

 
• Establish emergency evacuation routes that residents can use on foot that lead away 

from the source of the flood and to the emergency assembly point. 
 

In Parham North residents can generally move directly away from the flood towards 
the east and use either Driscoll Terrace or Richardson Street to arrive at the Parham 
Sports Club (emergency assembly point).  

 
Figure 8: Emergency egress from Parham (north) 

 
 
In Parham (south) roads are generally lower but the natural ridgeline to the east 
provides a means by which to move to the Parham Sports Club on foot. Good Street 
provides an access point in the middle of the ridgeline and the newly constructed 
levee provides a means for residents to walk away from the flood. However at 
present the ridgeline is criss-crossed with various tracks and covered with vegetation 
which could be difficult to navigate if an emergency occurred at night in stormy 
conditions (Figure 9).  

• Establish emergency evacuation routes that emergency vehicles can utilise to enter 
the settlement. 

 
In Parham (north) when the Esplanade area is flooded, emergency vehicles can 
utilise the existing streets to bring emergency personnel to within 150m of most 
dwellings (Figure 8).  

http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&docid=Cnl6jpkc8FgYsM&tbnid=0zrqBAICa4ZRuM:&ved=0CAgQjRwwAA&url=http://www.masters.com.au/product/900010073/mills-styrox-emergency-assembly-point-sign&ei=iUaXUv--Fs3oigLUt4D4Bg&psig=AFQjCNHezrShENEzzFYlaU2x910dzD6SgQ&ust=1385732105397845
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In Parham (south), when the Esplanade area is flooded, emergency vehicles could 
utilise the ridgeline to the east. Good Street provides an access point in the middle of 
the ridgeline and the newly constructed levee is wide enough for a vehicle which 
would bring emergency service vehicles within 150m of most dwellings. However at 
present the ridgeline is criss-crossed with various tracks and covered with vegetation 
which could be difficult to navigate if an emergency occurred at night in stormy 
conditions (Figure 9). 

 
 

Figure 9: Emergency track from Parham Sports Club to east of Parham (south).  
 
4.  Council to establish an emergency access way on the ridgeline east of Parham (south): 

• One north-south track to be cut that takes as a direct line as possible from the 
northern end of the newly installed levee to the Parham Sports Club; 

• One east-west track to be provided to allow access from Good Street to intersect as 
a T-junction to the track running north-south; 

• That the other tracks be closed and revegetated; 
• That the emergency track be designated as ‘emergency access only’.   
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 Preliminary cost calculation: install emergency access track to east of Parham (South) 
Location Length Width Area Unit cost *Estimated cost 

 From end of new 
Parham levee to 
Parham Sports 
Club 

500m 4m 2000m2 $4 /m2 $8000 

From end of Good 
Street to above 
track. 

40m 4m 160m2 $4 /m2 $  700 

Signage at 
various locations 
(4) 

   $200 $  800 

 *Estimate: Mark Western 

 

Figure 9.a Emergency access track to access the Parham Sports Club 

Important note: these emergency procedures are only designed to  
cater for sea-flood risk to 3.0m AHD or 2050 levels. 

 

 
 
3.1.4 Prepare written Flood Emergency Action Plans. 

Parham Residents Association (or other appropriate community body) to prepare a guide to 
assist residents to prepare Flood Emergency Action Plans and to educate new and existing 
residents of its contents. The Guide should include evacuation policies based on the level of 
warning, what each member of the household should do if flood waters enter the dwelling, 
and describe how each member will access the emergency assembly point.Parham 
Residents Association (or other appropriate community body) to encourage households to 
prepare emergency action plans and provide assistance if required.  

 

Parham 
Sports 
Club 

Cut new track/ 
revegetate old 

tracks 

Use existing 
tracks 
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3.2 Parham accommodation option- amend Development Plan policy. 

Planning policy should ensure that:  

• All new buildings (apart from minor structures such as sheds) are capable of being 
raised to 3.95m AHD (and not that they are capable of being raised to 1.25m above 
the standard sea-flood level).  
 

• Site levels to be no longer required to be ‘protected’ from standard sea-flood risk 
level and sites should no longer be required to be 0.3m above the standard sea-flood 
risk. Substitute clauses should have the sense of ‘managing’ the site in relation to 
sea-flood risk. 
 

• The requirement for practical measures to be available to ‘protect’ new development 
against additional sea level rise of 0.7 metres is removed and replaced with a clause 
that has the sense of ‘accommodating’ additional sea level rise. 

Review the specifications of septic systems to be installed with new dwellings at Parham to 
ensure that these are adequate to cater for potential sea flood scenarios later in the century.  

 

3.3  Parham accommodation option - adapt existing buildings 

3.3.1. Raise the floor level of dwellings. 

The predominant housing construction in Parham is either light weight or transportable3 and 
constructed on stumps or poles (Figure 10). Many of these dwellings would be capable of 
being raised if they are subject to inundation.  

 
Figure 10: Construction types in Parham 

 

                                                
3 It is likely that in collection of data that ‘lightweight’ has been over applied rather than the ‘transportable’ 
category but this is of little consequence to the accommodation strategy proposed here. 

Total dwellings : 141 
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The number of existing dwellings subject to inundation at the current predicted 1 in 100 ARI 
event of 2.8m AHD is 68 (Figure 11) with a likely damage bill for to private property in 
current dollars at $887,500 (State of Play Report, p. 44). If a decision is made to do nothing 
about the protection options outlined above (p. 7-11), or a decision is made to defer for any 
length of time, then residents may choose to raise their dwellings.  

 
Figure 11: Parham - Flood height versus floor level in  

1 in 100 ARI event 2.8m AHD (2013) 
 

It is anticipated over the next 30-40 years that many of the existing dwellings in Parham will 
be replaced.  If the proposed protection options outlined above (p. 7-11) are implemented 
then it is conceivable that a number will still remain with floor levels lower than the sea-flood 
risk subsequent to 2050.  Residents could raise their dwellings to deal with the sea-flood 
threat subsequent to 2050 when the proposed protection options may not always protect the 
settlement from the sea-flood risk. 

 

3.3.2 Water proof houses. 

 
Other flood accommodation options that residents could employ are: 
 

• To internally water proof buildings and raise electrical outlets above the predicted 
flood levels.  
  

• To provide temporary flood barriers to the outside of dwellings when tides are 
predicted to be high. Examples from Blobel Flood Protections Systems are shown in 
Figure 12 and Figure 13 (Blobel Environmental Engineering, 2013)   

 

Floor is under water 
Floor is above water 
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Figure 12: Flood protection wall to divert water away from the house  
 

 

 
 

Figure 13: Flood protection barrier to stop water entering the house  
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4. Parham Retreat Options. 
 

The data from tide gauges at Port Stanvac and Thevernard have shown that sea has been 
rising in the region at an average of 4.3mm per year over the last 20 years. For the sea to 
rise 0.7m in the second half of this century as predicted would require an average rate of rise 
at 14mm per year. In reality this rate would be much lower than 14mm at 2050, and a much 
higher rate at 2100. Therefore, in decades of 2020s, 2030s, and 2040s it should be possible 
to monitor the rate of increase and adjust predictions accordingly. There are two possible 
scenarios that will emerge from the monitoring in this time frame: 

• If the rate of change of sea level rise does not increase and the predictions for 2100 
are suspected to be inaccurate, then at the very least as a result of implementing the 
adaptation strategies above, Parham would have become a far more resilient 
community and prepared for any unforeseen flood event.   
 

• If the rate of change of sea level rise does accelerate and the predictions are likely to 
be accurate, then Parham can expect to be inundated far more frequently as the 
century approaches its close. Even though planning changes foreshadowed above 
mean that the floor levels of dwellings are above the flood levels, roads are likely  to 
be frequently cut off and damaged, emergency vehicles frequently would not be able 
to enter the settlement, evacuation procedures may become part of life in Parham, 
and the safety of people may be at risk.   

If such a situation eventuated, and to provide some context from a planning perspective, 
the District Council of Mallala Development Plan (consolidated 13/01/2013) states: 

•  ‘Development should not occur where essential services cannot be economically 
provided and maintained having regard to flood risk and sea level rise, or where 
emergency vehicle access would be prevented by a 1-in-100 year average return 
interval flood event, adjusted for 100 years of sea level rise’.  Control 26    (p.33) 

 
Therefore, if monitoring of sea level rise in the 2020s, 2030s and 2040s indicates that the 
rate of change is accelerating, then planning policy should ensure that all new buildings are 
capable of being removed. Policy should be developed so that a predetermined event 
triggers the removal of buildings, for example, when a certain sea level height is reached, 
and then residents may have 5 years (for example) to remove dwellings. It is important to 
note that this study is not recommending that such a change be made now, but that sea 
level rise be monitored over the coming decades and the change made when: 

• It is recognised that the rate of sea level rise is accelerating4 
• In time so that dwellings constructed now will be reaching the end of their life span 

when sea levels reach levels that may not be properly accommodated. 

In conclusion, such a policy would allow residents the liberty to continue to develop their 
properties, but with the knowledge that the development may have limited life span and plan 
accordingly.  

                                                
4 Caution:  the rate of sea level rise is not constant and thus longer term trends should be employed to ascertain 
whether the rate of change is accelerating. 
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5. Parham Risk Analysis 
 
Using the National Emergency Risk Assessment Guidelines (NERAG) (Australian 
Government, 2010) four risk statements have been generated for the Parham settlement.  
The risk assessment is completed taking into account existing protection and emergency 
procedures and for a sea-flood height that exceeds 2.5m AHD but less than 2.8m AHD, the 
latter being the current 1 in 100 ARI sea-flood event (See Appendix 1 for full analysis). 

5.1  Risks to people 

Risk statement one 
 

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south easterly to north-westerly wind combined with a king tide will cause 
floods to Parham, which in turn will cause impact on the residents. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 4 (see Figure 
14).  The risk to human life is ‘tolerable’, trending toward being ‘broadly acceptable’ mainly 
because the potential flood events are generally predictable, and the nature of the flood is of 
low velocity and of short lived duration. These risks should be managed with the 
implementation of warning systems and emergency procedures. Should protection be 
installed to the foreshore of Parham the rating would be ALARP 5, risks are negligible or 
small.   

5.2  Risks to infrastructure 

Risk statement 2 
 
There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly to north-westerly wind and combined with a king tide will 
cause floods to Parham, which in turn will cause damage to private infrastructure. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 3 which is in the 
‘tolerable region’ but should be driven further towards the ‘broadly acceptable region’.  
However, there is no way to reduce the risk without implementing protection either to the 
foreshore or by undertaking accommodation measures on dwellings such as temporary 
protection measures, or raising floor levels.  

Risk statement 3 

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD 
resulting from a south-easterly to north-westerly wind combined with a king tide will cause 
floods to Parham, which in turn will cause damage to public infrastructure. 
 
The analysis in Appendix 1 resulted in a risk category assigned as ALARP 4 which is in the 
‘tolerable region’ trending towards the ‘broadly acceptable region’.  The main public 
infrastructure in Parham would be mainly confined to ‘roads’. As the duration of the flood is 
short lived and the velocity normally low, damage to roads is likely to be low.  However, 
there may be disruption to normal traffic flow for a number of days while water was drained 
away.  There is no way to reduce the risk without implementing protection to the foreshore or 
by raising roads (the latter not regarded as cost effective).  
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Figure 14: National Emergency Risk Assessment Guidelines – ALARP assessment. 
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2 
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4 
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6. Parham Adaptation Costs (preliminary)  
 

The cost estimates provided below have been prepared based on very limited data and 
without engineering design calculations.  They are therefore indicative only and have been 
prepared to assist council with the priority setting processes.  They should not be relied on 
for budgeting or construction cost management purposes. Table 4 is a summary of the 
adaptation options for Parham grouped according to the categories of protect, 
accommodate, or retreat.  

Table 4: Summary of adaptation options for Parham 

 Adaptation option Approximate 
cost 

Reference 
pp. 

Protect 

1. Install approximately 590 m of levee at 3.25m AHD 
to west side of Esplanade from corner of North 
Terrace to corner of South Terrace  

$59,300 10,12 

If required subsequent to checking dune height, 
install a further 210m of levee from corner South 
Terrace to corner Good St. 

$19,200 
(if required) 

13 

2. Restrict access to the dunes from corner North 
Terrace to corner South Terrace, fence off and 
vegetate (vegetation not costed) 

$  5,400 
(excludes 

vegetation) 

10,13 

If required, remove the fence from corner South 
Terrace to corner of Good Street, and replace when 
levee at (1) is installed (260m). 

$  1,800 
(if required) 

13 

3. Check height of beach crossovers and raise to 
3.25m AHD where required. Review whether both 
access points at Second and Main are required. 

$  1,500 11,13 

4. Raise 40m of North Terrace to height 3.0m AHD (a 
secondary defence).  Check height and stability of 
man-made dune to the west, and the levee east of 
the Esplanade. 

$  3,900 11 

5. Check height of natural dune from Good St to the 
southern end of the Esplanade. If less than 3.0m, 
remove existing fence and install levee as per (1), 
or if only minor sections are low, use geotextile 
sand bags, cover over with sand and revegetate. 

Not costed. 13 

6. Implement monitoring regime to check dune system 
north and south of Parham. Fill incursion 50m south 
of Parham to prevent further erosion of the dune 
system. 

$  3,000 14 

Accom
m

odate 

7. Implement emergency procedures – establish 
warning systems; establish emergency assembly 
point; establish evacuation policies; establish 
community and households emergency action 
plans. 

DC Mallala 
administration 

16 

Establish emergency evacuation access tracks to 
the east of Parham (south) from end of levee to 
Parham Sports Club (approx. 500m x 4m wide). 
Close off and revegetate existing tracks. Install 
‘emergency access only’ signs (4). 

$9500 18 
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8. Devise and implement planning policy that ensures: 
new dwellings are capable of being raised to 3.95m 
AHD; and site levels are not required to be raised. 

Not costed. 19 

9. Adapt existing dwellings – residents to raise floor 
levels; utilise internal waterproofing; or temporary 
protection mechanisms. 

Not costed. 19 

R
etreat 

10. Subject to monitoring that demonstrates that the 
rate of sea level rise is accelerating, devise and 
implement planning policy that ensures that new 
dwellings are capable of being removed (once a 
predetermined trigger point has been reached, for 
example a particular AHD height). 

Not costed. 22 

 
Within all of these adaptation options is the option to ‘defer’ or ‘do nothing’. For example, 
cost may prohibit the implementation of a protection measure and therefore the project is 
deferred. In other cases, the risk might be deemed so minor that ‘do nothing’ is adopted.  
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7. Parham Adaptation - Timing and Prioritisation 

7.1  Timing of adaptation options 

Figure 15 illustrates how the different protection, accommodation, and retreat options 
interrelate over time. Sea level rise and erosion are monitored over time and response made 
accordingly. Emergency procedures are always in place and amended according to the 
conditions.  When protection measures become inadequate, accommodation options help to 
mitigate the risk. Subject to ongoing monitoring, longer term decisions are made in relation 
to the viability of the settlement itself. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15:  The relationship of decision making on options to time 

 

 

7.2  Prioritisation of adaptation options 

Prioritisation of adaptation options is based on the following criteria: 

• First, warning and emergency procedures to ensure people are safe. 
• Second, begin changes to planning policy as this process takes time, and the life 

span of infrastructure is long. 
• Third, implement monitoring systems because these are not onerous, and the 

Council may be liable without them. 
• Fourth, install protection works to protect Parham for the current sea-flood risk. 
• Fifth, protection works to protect Parham for the sea-flood risk for 2050. 

Based on the above criteria Table 5 lists the recommended prioritisation for the adaptation 
options for Parham: 

 
 
 
 
 

*Emergency procedures………preparation procedures.…………evacuation procedures 

New dwellings capable of being raised to 3.95m AHD 

*Subject to monitoring - New dwellings capable of being removed  

2050 2100 1990 

0.3m predicted rise 0.7m predicted rise Further rises 

20
13 

3.0m 3.7m  

*Monitor and respond   *monitor and respond    *monitor and respond 

Protection to 3.25m AHD 
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Table 5: Prioritisation and responsible entities for adaptations at Parham 

 
 Adaptation response Risk rating and other priority 

factors 
Response 

time 
Entity 

Responsible 
1. Implement warning systems 

and emergency procedures 
which should be maintained 
even if protection options are 
implemented.  

Such procedures are a wise 
response to living adjacent 
to an unpredictable threat 
as well as a way to educate 
the community about 
existing and future threats. 

Within 1 
year 

Council and 
Parham 

community 

     
2. Devise and implement planning 

policy that ensures that all new 
buildings are capable of being 
raised to 3.95m AHD and sites 
are not required to be raised 
(check adequacy of sewer 
system specifications). 

Some dwellings constructed 
now may still be in use in 
2080-90 when the 1 in 100 
ARI flood risk is 3.7m AHD. 

Within 1 
year 

Council 

     
3. Implement monitoring systems 

to assess the state of levees 
(within the settlement and 
dunes (both in and north and 
south of the settlement). 

A duty of care for levees, 
and provides information 
about dune system so that 
breaches can be closed. 

Within 1 
year 

Council 

     
4. Install approximately 590 m of 

levee at 3.25m AHD to west 
side of Esplanade from corner 
of North to South Tce. 

Parham is vulnerable to 
significant flooding in 2.8m 
event.  Risk assessment – 
ALARP 3. 

Within 1 
year 

Council 

     
5. Raise the western end of North 

Terrace to  height 3.0m AHD.  
Check height and stability of 
man-made dune to the west, 
and the levee east of the 
Esplanade. 

Protects water from entering 
from the north, for which 
there are historical 
precedents. Risk 
assessment – ALARP 3 

Within 1 
year 

Council 

     
6. Check the height of all beach 

ramps and create humps at 
3.25 where there is shortfall. 

Hard surfaces provide less 
resistance to water. Risk 
assessment – ALARP 3 

Within 1 
year 

Council 

     
7. Restrict access to the dunes, 

vegetate, and fence off.  
Vegetation strengthens the 
integrity of the dune system 
and assists in holding back 
water in a flood. 

1-2 years Council 

     
8. Check dunes north and south of 

Parham for recent incursions of 
tidal water. Fill gaps as 
required. 

The health of the dune 
system north and south of 
Parham is vital to long term 
viability of the settlement 

1-2 years Council 

     
9. Check height of natural dune 

from Good Street to the 
southern end of the Esplanade. 
If less than 3.0m, remove 
existing fence and install levee 
as per (1), or if only minor 
sections are low, use geotextile 
sand bags and revegetate. 

The dune may be 
sufficiently high enough for 
current flood-risk, but not 
likely to be for 3.0m flood-
risk for 2050.  

2-5 years Council 
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10. Subject to monitoring from the 

present until the 2020s- 2030s, 
should sea level rise accelerate 
to indicate more rapid rise, 
devise and implement planning 
policy that ensures that all new 
dwellings are capable of being 
able to be removed once 
predetermined triggers have 
been realised. 

Parham cannot be protected 
at 3.7m AHD levels.  It sea 
level continues to rise then it 
will rise past 2100.  The 
settlement may not be 
viable if it is continually 
inundated and repairs of 
roads and infrastructure 
become prohibitive. 

15-25 
years 

(depending 
on 

monitoring)  

Council 

     
11. Dwellings are raised, or water 

proofed internally, or temporary 
protection strategies employed. 

Community protection has 
become insufficient. 

As 
required. 

Residents 
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9. Appendices  
 
Appendix 1: Risk analysis utilising NERAG 
 
1. Risk statement: 
 
There is the potential that a storm surge that exceeds 2.5m AHD resulting from a south 
easterly or north-westerly storm will cause floods to Parham, which in turn will cause impact 
on the residents. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category People  
Prevention controls Levee installed to south-east side of 

Parham but no levee to frontal dune 
Preparedness controls No emergency procedures 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of houses and roads. 
 
 
Credible consequence level to people: 
 
‘Minor’ - isolated cases of serious injury (not likely) but it is remotely possible for loss of life 
to occur. 
 
 
Likelihood: 
 
‘Likely’-  two one in 20 ARI events in previous decade which is at 2.5m AHD. The current 1 
in 100 ARI event is 3.0m AHD . 
 
 
Consequence Level: 
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Degree of confidence in the above assessment: 
 
High confidence – extensive study conducted, historical data known, hazard known, and 
comprehensive knowledge of the receiving environment.  
 

 
 
Classification of risk tolerability: 
 

 
 
 

 
Conclusion:  
 
Risk category is ALARP 4 which is tending toward ‘broadly acceptable’.  With 
implementation of warning and emergency procedures, the risk will be more effectively 
managed.  Should protection measures be installed at 3.0m the risk would be well within the 
‘broadly acceptable’ category for risk to human life.  

1 
2 

3 
4 

5 
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2. Risk statement: 
 
There is the potential that a storm surge greater than 2.5m AHD resulting from a south-
easterly or north-westerly storm will cause floods to Parham, which in turn will cause 
damage to private infrastructure. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category Infrastructure 
Prevention controls Levee installed to south-east side of 

Parham but no levee to frontal dune 
Preparedness controls None relating to infrastructure 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of houses and roads. 
 
 
Credible consequence level: 
 
Private Infrastructure –  ‘moderate’ 
 
Likelihood: 
 
Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in 
one hundred is 2.8m AHD. 
 
Consequence Level: 
 

 
 
Degree of confidence in the above assessment: 
 
High confidence 
 



34 | P a g e  
 

 
 
 
Classification of risk tolerability: 
 

 
 
 

 
 
Conclusion: 
 

Risk category is ALARP 3 which is in the ‘tolerable region’ and should be driven further to 
the ‘broadly acceptable region’.  There is no way to reduce the risk without implementing 
protection either to the foreshore or by undertaking accommodation measures on dwellings 
such as temporary protection measures or raising floor levels.  

 
 

1 
2 

3 
4 

5 
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3. Risk statement 
 
There is the potential that a storm surge exceeding  2.5m AHD resulting from a south-
easterly or north-westerly storm will cause floods to Parham, which in turn will cause failure 
or damage to public infrastructure. 
 
Risk identification: 
 

Source of threat Storm surge 
Impact category Infrastructure – primarily roads. Other 

infrastructure likely to remain 
unaffected. Power lines above ground. 

Prevention controls Levee installed to south-east side of 
Parham but no levee to frontal dune 

Preparedness controls None relating to infrastructure 
Response SES, ambulance, fire, police 
Recovery Pumping, draining water away. Repair 

of roads. 
 
 
Credible consequence level: 
 
Private Infrastructure –  ‘minor’ to ‘insignificant’ 
 
Likelihood: 
 
Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in 
one hundred is 2.8m AHD. 
 
Consequence Level: 
 

 
 
Degree of confidence in the above assessment: 
 
High confidence 
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Classification of risk tolerability: 
 

 
 
 

 
 
 
Conclusion: 
 
Risk category is ALARP 4 which is in the ‘tolerable region’ and should be driven further to 
the ‘broadly acceptable region’.  There is no way to reduce the risk without implementing 
protection to the foreshore or by raising roads (not cost effective).  
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GLOSSARY

ADAPTATION

Adaptations are actions taken to help communities and ecosystems cope with actual or
expected changes in climate conditions.

AHD

AHD is an acronym for Australian Height Datum. When a measurement is accompanied with
the letters AHD it indicates a height above mean sea level. Mean sea level was adopted in
1971 by the National Mapping Council of Australia at 0.00 AHD. For example, 3.2m AHD is
3.2 metres above mean sea level. AHD tide levels are different to the fishing charts which
are called Chart Datum (CD). A subtraction of 1.45 metres from tide chart will give the
correct AHD height.

ARI

ARI is an acronym for Average Return Interval. ARIs, also known as return periods, are an
estimate of the average interval of time between events of a certain magnitude. In relation to
severe storm events the longer the interval the higher the storm surge height is predicted to
be. For example, a 1 in 100 year ARI storm surge would be higher than a 1 in 50 year or 1 in
10 year ARI storm surge height. It is important to remember that this is just a statistical
calculation and represents the long term theoretical average; there is nothing preventing a 1
in 100 year ARI flood happening twice in one week.

DEM

DEM is an acronym for Digital Elevation Model.  The digital elevation model used in this
study was created from a aircraft that bounced millions of infra-red light beams to the ground
and then created a digital topographical map. This digital map is combined with aerial
photography and an operator can use a computer to check the height of land features.

EROSION

Erosion is where action of the sea moves sand and vegetation from the shoreline so that the
dune system is weakened. When the frontal dune system is significantly weakened it may
completely erode away and the shoreline moves inland.

STORM SURGE

A rise in the water level along the coast due to the action of the wind alone or its combination
with the reduction of atmospheric pressure accompanying it. The effects of a storm surge
are more severe when it occurs in conjunction with high tide.
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Introduction

1.1 Background

In May 2013 the District Council of Mallala (DC Mallala) commissioned the University of
South Australia, School of Natural & Built Environments (UniSA) to undertake the Coastal
Settlements Adaptation Study (CSAS). The aim of the study is to identify and evaluate
potential sea level rise adaptation strategies for the coastal settlements of Parham, Webb
Beach, Thompson Beach and Middle Beach.

1.2 Investigative framework

This study uses an adaptation of the Coastal Adaptation Pathways Decision Map developed
by the Local Government Association of SA and University of South Australia for the
Department of Climate Change and Energy Efficiency (Balston et al, 2012) to identify and
analyse the threats posed by sea level rise. Each settlement is reviewed within the following
framework:

1. Establish settlement history.
2. Analyse existing sea-flood protection.
3. Analyse impact of sea-flood scenarios.
4. Analyse emergency access and egress.
5. Establish profile of the assets at risk.
6. Explore liability issues.
7. Propose adaptation options.

1.3 The stages of the study

The study is conducted in three main stages:

Stage 1: State of Play Report:

The State of Play Report contains the findings from steps 1-6 from the investigative
framework and was endorsed by the District Council of Mallala at its Ordinary Meeting on 25
November 2013.

Stage 2: Community Consultation:

Subsequent to completion of the draft ‘State of Play’ report the community was invited to
contribute to the report at a public meeting at the Dublin Hotel on 10 September 2013 or in
writing to DC Mallala. The findings from community consultation were integrated into the
State of Play Report and the report was endorsed by the District Council of Mallala at its
Ordinary Meeting on 28 October 2013. The adaptation options of version 3rd January 2014 of
this report were presented to the residents of Middle Beach at Middle Beach Education and
Recreation Centre on 27th March. At that meeting it was generally acknowledged that
‘protection options’ were not viable for Middle Beach but that some consideration could be
given to the control of water in flood events. On 21st May, 2014 a presentation was given to
the residents of Middle Beach detailing proposed flood control works and possible future
policy settings.
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Stage 3: Propose adaptation options:

Taking into account the findings of the first two stages, this report represents Step 7 of the
Investigative Framework - ‘propose adaptation options’.  These adaptation options are
proposed within the following five categories of adaptation responses:

 Protect: use means such as construction of sea walls and levees, beach sand
replenishment or installation of  drainage swales to protect existing development;

• Accommodate1: use means such as raising buildings, protecting buildings from
flooding, or employ warning and evacuation strategies;

• Retreat: abandon settlements and move development inland in the face of rising sea
levels. The concept of ‘retreat’ is also known as ‘planned retreat’.

• Defer: threats have been assessed and options analysed but there are valid
reasons to wait until to a later date to act.

• Do nothing: ignore the risks and do nothing.

1.4  Reporting and consultation

While the scope of the Coastal Settlements Adaptation Study (CSAS) covers the four
settlements of Parham, Webb Beach, Thompson Beach and Middle Beach, adaptation
responses options available to each settlement are reported separately. This report contains
the adaptation options for:

Middle Beach.
In preparing the adaptation options in this report the following agencies and individuals were
consulted:

 DC Mallala Infrastructure Services, on 7th November, 2013.
 Coast Protection Branch, DEWNR, on 12th November, 2013 and 2nd June 2014.
 Geoff Fisher, Australian Water Environments (AWE), on 19th November, 2013. Geoff

Fisher (AWE) also reviewed the adaptation proposals and offered technical advice.

1.5 Methodology

Adaptation responses in this study take into account: the nature of the threat; the protection
of infrastructure, the safety of people; and the appropriate timing of response until 2100.

1 Protection options in this study relate to the community as a whole and are generally measures that are taken
to stop the flow of water into the community at its borders as a first line of defence.  Measures that a resident
might take to protect the water from entering their own dwelling are classed as accommodation options. The
exception to this rule is when dwellings are situated on the shoreline itself.
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1.5.1 Adaptation responses that relate to the nature of the threat.

Other than depth of water, additional factors that influence the impact of a flood on a
settlement are: the velocity of the water (speed), the duration of the flood (how long it lasts),
and the topography of the settlement. How much warning is possible for possible flood is a
factor that enables the settlement to prepare for the flood more effectively. The general
characteristics of a sea-flood in the Mallala region are shown in Table 1.

Table 1: Sea flood characteristics for DC Mallala coastal region.

Flood characteristic Mallala region
Velocity of water Low, due to tidal action and ocean terrain
Direction of flow From the west
Duration of flood Short 1-2 hours
Warning Predictable as flood normally relates to tide.

To contextualise the flood risk in the Mallala region, Table 2 illustrates how insurance
companies may discount their flood risk when adequate flood warning can be provided and
the community is prepared to deal with a flood. For example, where the community is
experienced and there is a greater warning time than 12 hours, the predicted actual cost of
damages can be discounted by 0.4 (Victorian Government, 2000).

Table 2: Proposed ratios of actual:potential damages (Victorian Government, 2000)

Historically, storm surges that have threatened settlements in the Mallala coastal region
have been in conjunction with the highest astronomic tide (often referred to as a king tide)
which would, in the majority of cases, provide a greater than 12 hour warning period. In
summary and based on historical data, the flood threat is normally related to predictions of
high tides, likely to be of low intensity in relation to velocity of water, and of short duration.

Finally, adaptation responses are proposed and analysed using the three one in one
hundred (1 in 100) ARI scenarios provided in the State of Play Report (Table 3). These
scenarios assist in providing the context from which to make decisions that relate to the
viability, and also the timing of responses.

Table 3: Sea flood scenarios for DC Mallala coastal region.

Flood 2013 2050 2100
Storm surge (at king tide) 2.6m 2.6m 2.6m
Wave set up 0.1m 0.1m 0.1m

Wave run up 0.0m 0.0m 0.0m
Sea level rise 0.1m 0.3m 1.0m
Totals 2.8m AHD 3.0m AHD 3.7m AHD
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1.5.2 Adaptation responses that relate to infrastructure and people.

Infrastructure

In proposing adaptation responses, Councils are required to take the long view.  For
example, a house constructed today is likely to have a life span of 60 to 80 years, so future
risks from actions of the sea are required to be taken into account in current planning
policies. Councils are also required to adhere to Coast Protection Board policy and advice.
Such policy includes being able to demonstrate that development is capable of being
protected for the sea-flood risk for the 1 in 100 ARI event adopted for 2050, but also that
reasonable steps can be taken to adapt the development to the sea-flood risk for the 1 in
100 ARI event adopted for 2100 (Coast Protection Board, 2004).

People

Adaptation responses are also required to take into account the safety of people in a flood
event. These include warning and emergency procedures, the ability of people to be able to
move safely away from the flood, and the ability of emergency vehicles and personnel to
move into the settlement.

1.5.3 Adaptation responses that take into account time

The State of Play Report has already analysed the possible impact of the three 1 in 100 ARI
flood scenarios (2013, 2050, 2100) upon the settlements. It is proposed here to draw upon
that data and deal with adaptation responses in the following order:

 What level of protection can be realistically provided (current threat, 2050 threat,
2100 threat)?

 Where protection falls short, what accommodation responses can be employed?
 Where protection and accommodation strategies fall short, what longer term retreat

options should be employed (if any)?

Finally, responses canvassed within this report may be implemented over the coming
decades but also may be contingent on each other.  For example, a protection strategy
employed now may mean that other accommodation strategies are not required until a later
date, or the limitation of a protection strategy may mean that accommodation or retreat
strategies are required to cater for that shortfall later in the century (Figure 1).
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Figure 1: Adaptation responses are time related and sometimes contingent on each other but
also may be contingent on the rate of sea level rise which is to be monitored over time

(M. Western)

1.5.4 Adaptation responses that do not take into consideration:

 The effect of rising sea levels on ground water within Middle Beach.
 The potential for a rain flood event either combined or not combined with a king tide.
 The possibility of a sea-flood event caused by unforeseen event such as a tsunami.

2050 21001990

0.3m predicted rise 0.7m predicted rise Further rises

20
13

3.0m AHD
flood risk

3.7m AHD
flood risk

Accommodation strategies

Retreat strategies

Protection strategies

monitor and respond monitor and respond monitor and respond

emergency procedures                emergency procedures               emergency
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2. Middle Beach protection options

Protection options2 to protect the Middle Beach settlement as a whole are not practicable for
the following reasons:

1. The topography of Middle Beach makes community protection options practically
impossible because:

 On high tides water flows on all sides of Middle Beach making it an island (see
Figure 2);

 The elevation of the site is generally at 2.0m AHD. Flood events in the last
decade (see State of Play report p.92-110) were at a height of 2.40 - 2.50m
AHD, the current 1 in 100 ARI sea-flood risk is 2.8m AHD. The predicted 1 in
100 ARI event by 2100 is 3.7m AHD;

2. Thirty-one of the forty-two dwellings are situated immediately on the shoreline with
no Esplanade or dune system to act as a buffer.

Conclusion:

Adaptation options to protect the settlement as a whole are not viable in Middle Beach.

2 In this study ‘protection options’ refer to protection measures that a community initiates to prevent water from
entering a settlement.  Residents who implement their own protection measures because there are no adequate
community measures, are ‘accommodating’ the flood-risk.

Figure 2: Middle
Beach sea-flood risk
at 3.7m AHD (2100)
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3. Middle Beach accommodation options

3.1 Accommodation option - prepare the community to be ‘flood ready’.

As noted above (see p. 4), a community that is prepared to deal with a flood is likely to suffer
much less in financial terms, and also less likely to suffer human tragedy. Further, a prudent
community prepares for emergency events that may fall outside of its historical context as
‘mother nature’ does not necessarily adhere to ARI tables. The following are ways in which
the community could prepare itself to be ‘flood-ready’:

3.1.1 Implement general warnings of general flood risk.

DC Mallala to implement general warnings to residents about the general risk of flood. These
warnings may include:

 Flood mapping and floor levels of dwellings made available to residents to allow them
to more fully evaluate the flood risk to their property.

 New residents made aware of the risk of flooding in the Form 1 required as part of a
real estate contract at time of purchase within the settlement.

3.1.2 Implement warning systems for possible flood events.

Council and the Middle Beach Residents Association (or other relevant community
organisation) to implement flood warning systems such as:

 Implement warning systems to inform residents of upcoming king tides, either by
installing a ‘king tide warning’ sign, sending tide charts to all residents, and/or utilising
SMS or email to send messages to community members with king tide information.
Members of the resident’s association could be rostered to send the information.

 Implement systems to warn residents of predicted storms. For example, SMS and
email storm warnings are available from the Bureau of Meteorology.  It is also
possible to receive a SMS warning from a tide gauge in the Port River once it
exceeds a predetermined high level3. This may give half hour warning of a larger
than expected storm surge.

 Install flood depth markers to Middle Beach Road and within the settlement.

3 This gauge is owned by Port Adelaide Enfield Council and there may be a charge associated with
this service.

MONDAY 15th June

NEXT KING TIDE

Check storm warnings
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Preliminary cost calculation: install flood depth markers
Reference Location No. Estimated

labour
cost

Unit cost Estimated
cost

p. 8 Middle Beach Road at
100m intervals where
road height is less than
2.50m AHD

10 *$230 **$150.00 $4000

3.1.3 Implement flood emergency procedures.

Council and Middle Beach Residents Association (or similar community body) to establish
flood emergency procedures such as:

 Establish an emergency assembly point in Middle Beach (See Figure 3). The
proposal is for a raised platform at 3.0m AHD that would accommodate about 20
people in a sitting position. The platform is proposed to be situated in an appropriate
place near the boat ramp and be fitted with picnic tables so that it could normally be
utilised as a picnic area. This location is likely to be a suitable location should any
persons require removal from the area via boat in an emergency. The location would
require appropriate signage and residents of Middle Beach incorporate the use of the
platform into their emergency access and egress management plans (see 3.1.4).

Figure 3: Suggested locations for emergency assembly point.

 Develop evacuation policies that relate to the predicted warning of tide and storm
information noting the following:

o Most emergency service vehicles would not be able to enter Middle Beach if
the sea-flood was higher than 2.3m AHD as water would be over the road in
excess of 300mm. SES vehicles are the exception, but this would be
assessed on a case by case basis. SES do have access to water craft but it is

Proposed ‘picnic’
platform at 3.0m
AHD (not to scale)
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unknown how available these are and generally, helicopters are not available
to access the area (Comment: Ben Birbeck, SES, 21st November, 2013).

o While many residents will be capable of keeping safe in a storm surge event,
the stability of some houses will be suspect especially as the tide recedes and
scouring can occur (see State of Play Report, p.97). Consideration should be
given as to whether the frail, children, and those with medical conditions,
should remove themselves from the settlement in advance of the impending
tide and storm event.

3.1.4 Prepare written flood emergency action plans.

Middle Beach Residents Association (or other appropriate community body) are to prepare a
guide to assist residents to prepare Flood Emergency Action Plans and to educate new and
existing residents of its contents. The Guide should include evacuation policies based on the
level of warning, what each member of the household should do in a flood event, and
describe how each member will access the emergency assembly point (see 3.1.3 above).
Middle Beach Residents Association (or other appropriate community body) to encourage
households to prepare emergency action plans and provide assistance if required. (N.B.
Egress from Middle Beach will not be possible due to the length and depth Middle Beach
Road will be subject to inundation in a 2.5m AHD event).

3.2 Accommodation option - install flood control measures.

3.2.1 The proposed works - Part 1:

The initial rationale for the works:

Residents have reported (and DC Mallala infrastructure department confirm) that on an
incoming tide the water enters the settlement and surrounding area in a uniform manner
(that is, to the south through Salt Creek inlet, to the north of the caravan park, and through
the settlement itself).  However on regression of the tide, the water finds the easiest path
back to the sea.  One of the easiest paths is to recede directly back to the sea through
Middle Beach settlement and once this action begins, scouring occurs which damages
houses and the land. In other words, water that did not enter through the settlement and that
accumulates to the east (Fig. 4) is exiting through the settlement on its way back to the sea.

Figure 4: Looking east behind the settlement (Video: J.Kneuitt, 2009).
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This action of the sea:

 Potentially increases risks to human safety as the velocity of water is increased,
dwellings becoming unstable, and the terrain becomes uncertain underwater. For
example in the flood event of 2007 receding water scoured the surface under a
dwelling (Figure 5) and caused it to slump, and in the flood event of 2009, a sinkhole
opened up on the Esplanade and a four wheel drive vehicle sank and had to be
written off.

Figure 5: In flood event of 04/07/07 flood waters on egress eroded the base away from
under this dwelling and the dwelling slumped (Photo: M.Western, 2013).

 Costs the council to repair the damage after the flood (Figure 6). In the 2007 flood
Council staff report filling the scouring with several semi-trailer loads of sand.

Figure 6: Note the nature of the scouring – however this photo taken after most of the works had
been completed (photo: Keith Earl, DC Mallala, 2007)

 Leaves deep pools of water between the dwellings situated on the shoreline and the
rear elevated mounds to the east of the settlement which makes some of the roads
difficult to traverse for a number of days after the event. In the event of 4th July 2007,
DC Mallala Council staff opened a channel to allow the water to drain to the sea
(Figure 7)
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Figure 7: A day after the flood event a channel was dug to allow water pooling to the east of
dwellings on foreshore to drain to the sea (photo: Keith Earl, DC Mallala, 2007)

In summary, the initial rationale for the works is threefold. The first reason is to limit the
water’s ability to egress through the settlement on tide recession. In other words, the only
water that will egress from the settlement is water that entered the settlement in the first
place. The second reason is to provide a more stable and defined surface to the east of the
houses situated on the shoreline to enable residents and emergency service workers to
move within the settlement in a flood event. The third reason is to be able to drain water from
the east of houses situated on the shoreline after a flood event.

The proposed works:

The following proposals for flood control works are preliminary in nature.  Coast Protection
Branch was consulted on 2nd June 2014 and initial preliminary feedback was that the
proposals would appropriately fit within existing policy. However, further engineering advice
is required to establish the heights, constituency, and profile of the flood control works is
required. For example, the height of the flood control works may be required to be less than
the current sea-flood risk to allow extreme events to flow over the top, but still control the
volume of water that egresses through the settlement on a receding tide, and the profile of
the works may be different than those required for protection.

The following works are proposed, and locations are shown on Figure 8.
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Figure 8: Proposed works for Middle Beach settlement (initial proposal)

1d?
Middle Beach
Education and

Recreation Centre

b

a
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1. Raise the road to a uniform height (Figure 8).

The proposal is to raise the road to a uniform height of 2.3m AHD to provide a stable surface
or ‘spine’ to connect the north and south of the settlement. To provide context, should the
works be implemented, in the flood event of 4th July 2007 water would be at 200mm over the
road, and should the current 1in 100 ARI sea-flood risk of 2.8m AHD occur, water would be
500mm over the road. Two options are shown on Figure 8 – 1(a) and 1(b).

Option 1(a)

Raise the main Esplanade road within Middle Beach settlement. However, one negative
aspect to this proposal is that it doesn’t provide immediate access for residents living on the
foreshore of this section of Middle Beach road to a stable and even surface in a flood event
and therefore does not really meet the objective for installing the works (see p. 12).

1a. Preliminary cost calculation: raise section of road to 2.3m AHD (Figure 8)
Location Existing

road
elevation

Raised Length Width
(inc

batter)

Volume/
area

*Unit
cost

Estimated
cost

Section 1 (a)
– within the
residential
section.

Mostly
1.9m -
2.0m
AHD)

0.35 m 720m 8m 2000m3

(+ low
section)

$20 $40,000

720m 6m 4400m2

(Pavement)
$4 $18,000

*Estimate: Mallala Infrastructure Services Total $58,000

Option 1(b) Raise to 2.3m AHD

Raise the laneway immediately to the east of the dwellings situated on the shoreline
(including one portion of the main Esplanade) to 2.30m AHD. This option will provide
residents with immediate access to a stable surface at 2.30m AHD, and access to the
emergency assembly point near the boat ramp.

Note: a review of file photos reveals that raising the laneway is unlikely to compromise
access into private property and residents should elevate their own driveways.

1b. Preliminary cost calculation: raise section of road to 2.3m AHD (Figure 8)
Location Existing

road
elevation

Raised Length Width
(inc

batter)

Volume/
area

*Unit
cost

Estimated
cost

Section 1 (b)
– within the
residential
section.

Mostly
1.9m -
2.0m
AHD)

0.3 m 520m 4m 650m3 $20 $13,000

520m 3m 1600m2 $4 $6,500

0.3 m 190m
Esplanade

portion

8m 460m3 $20 $9,200

190m
Esplanade

portion

6m 1200m2

(Pavement)
$4 $4,500

*Estimate: Mallala Infrastructure Services Total $33,200
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Option 1(c)

The purpose of 1(c) is to join the northern end of Middle Beach settlement with the southern
end with a roadway at a consistent height at 2.30m AHD. (An additional levee may be
required at 1(d) on the existing track but this has not been costed).

1c. Preliminary cost calculation: raise section of road to 2.3m AHD (Figure 8)
Location Existing

road
elevation

Raised Length Width
(inc

batter)

Volume/
area

*Unit
cost

Estimated
cost

Section 1 (c)
– to join with
northern end
of Middle
Beach

Mostly
2.0m
AHD

0.30 m 170m 8m 410m3 $20 $8,200

170m 6m 1020m2

(Pavement)
$4 $4,000

*Estimate: Mallala Infrastructure Services Total $12,000

2. Install flood control works to limit the volume of water egressing back through the
line of dwellings on the shoreline (Figure 8).

The purpose of flood control works is to limit the volume of water egressing back through the
line of dwellings on the shoreline and to ensure that floodwaters exit through Salt Creek inlet.
While not a flood bank, one option is to raise the rear laneway further so that it controls the
flow of water out of the settlement on a receding tide.

Option 1 (b)  (increased height to 2.50m AHD)

Raise the laneway immediately to the east of the dwellings situated on the shoreline
(including one portion of the main Esplanade) to 2.50m AHD. This option would effectively
control the amount of water egressing the settlement from the east on a receding tide and
minimise damage.

1b. Preliminary cost calculation: raise section of road to 2.5m AHD (Figure 8)
Location Existing

road
elevation

Raised Length Width
(inc

batter)

Volume/
area

*Unit
cost

Estimated
cost

Section 1 (b)
– within the
residential
section.

Mostly
1.9m -
2.0m
AHD)

0.5 m 520m 4m 1000m3 $20 $20,000

520m 3m 1600m2 $4 $6,500

0.5 m 190m
Esplanade

portion

8m 800m3 $20 $16,000

190m
Esplanade

portion

6m 1200m2

(Pavement)
$4 $4,500

*Estimate: Mallala Infrastructure Services Total $47,000

Note: a review of file photos reveals that raising the laneway is unlikely to compromise
access into private property and residents should be encourage to raise their own driveways
to accommodate the rise.
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Installing flood control banks to the east of the settlement in two sections:

 Install flood control bank from the raised area of the boat ramp (adjacent the toilets)
to the existing dirt mounds on the east side of the settlement (See 2a).

 Install flood control bank join the two existing dirt mounds together (See 2b).

To provide some means of providing some cost direction, the flood protection levee below
has been utilised which would provide a flood control bank height of 2.8m AHD
approximately (Figure 9). However, further engineering advice is required to ascertain the
exact construction materials, height, and profile for the works.

Figure 9: Typical cross section of levee – generally 0.8m height.

2 (a) Preliminary cost calculation: Installation of flood control bank to east side of Middle
Beach settlement (Figure 8)

Location Existing
elevation
(approx.)

Levee
height
increase

Levee
length

Area of
profile
face

Volume
(approx)

m3

*Cost
per m3

Cost
(approx)

Middle
Beach

2.0 m to
2.2m AHD

0.7m 320m 2.8m2 900m3 $26 $23,500

*Estimate: DC Mallala Infrastructure Services

If the laneway to the rear of the dwellings on the shoreline is raised to 2.5m AHD there may
be a case for not installing flood control bank 2 (b).

2 (b) Preliminary cost calculation: Installation of flood control bank to east side of Middle
Beach settlement (Figure 8)

Location Existing
elevation
(approx.)

Levee
height
increase

Levee
length

Area of
profile
face

Volume
(approx)

m3

*Cost
per m3

Cost
(approx)

Middle
Beach

1.6 m at
trough
bottom

1.0m 80m 4.0m2 320m3 $26 **$8,500

*Estimate: DC Mallala Infrastructure Services          **Likely to be more due to difficult work area.

3. Install piping and tidal valve into existing easement (Figure 8).

The purpose of installing piping and tidal valve is to allow water that has accumulated to be
the east of the row of dwellings situated on the foreshore back to the sea. However, if works
proposals 1 and 2 were installed it seems likely that the frequency of inundation in this area
would be vastly diminished. These works have been proposed by the DC Mallala
Infrastructure Department and broadly estimated at $10,000 (Refer, Infrastructure
Department, DC Mallala).

2 m

0.7m approx
Middle Beach
settlement
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4. Install emergency assembly point platform to the boat ramp area (Figure 8).

Install emergency assembly point platform to the boat ramp area.at height 3.0m AHD. This
proposal includes the installation of a platform on wooden pylons and installation of  picnic
tables on the platform to provide a dual usage as a picnic area in normal circumstances. A
suggested deck size of 40m2 (4m x 10m) would safely accommodate 20 people in a sitting or
standing position.  Construction cost is broadly estimated at $10,000 to $15,000.

3.2.2 The proposed works - Part 2:

Subsequent to considering works options to cater for the above factors, it was observed that
with minimal extra works that an increased ‘level of protection’ could be provided for the boat
ramp area.  For example, previous work to the west side of the boat ramp car park area is
already providing a level of protection approaching 2.8m AHD (Figure 10).

Figure 10: Block work and dune remediation in 2010
(Source: John Drexel, Middle Beach resident)

The words ‘level of protection’ are used intentionally in relation to the block works installed to
the western side of the boat ramp car park area as the works were not engineered primarily
to act as flood protection but to prevent erosion. Residents in public consultation meeting of
21st May 2014 generally agreed that due the growth of the mangroves the wave action is
now concentrated at the boat ramp car park area but less impactful further north which is
now protected by mangroves. Residents also agreed that the angle that the waves meet the
beach has also changed as waves tend to sweep around the mangroves at the inlet (Source:
presentation by John Drexel, resident at Middle Beach on 21st May 2014).

Block work installed in
2010, and dune raised
and vegetated (on
southern end)
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Figure 11: The storm event of 25th April 2009 eroded back about 2m
(Source: John Drexel, Middle Beach resident)

Figure 12: Block work was installed in 2010 and the dune raised on the southern end
(Source: John Drexel, Middle Beach resident)

A review of the block work and dune and the private properties to the north of the boat ramp
car park area shows that a combination of public and private protection works currently exist
(see Figures 13 – 18)
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Figure 13: Beach access ramp, top of beach ramp likely to be 2.8m AHD
(Photo: M. Western, 2013)

Figure 14: Section of block wall between beach ramp and residential (photo: M Western, 2013)

Figure 15: First house north of boat ramp car park (photo: M. Western, 2013)
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Figure 16: Second house north of boat ramp car park (photo: M. Western, 2013)

Figure 17: Third house north of boat ramp car park (photo: M. Western, 2013)

Figure 18: Seventh house north of boat ramp car park (M. Western, 2013)

Figure 19 provides a graphical view of the above data (p. 21) and includes an expanded
works proposal at (5).

The site IS
raised behind
the dwelling and
likely to be in
excess of 3.0m
AHD
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Figure 19: Proposed works for Middle Beach settlement (initial proposal)

5.  Flood control bank (as shown) to minimise the opportunities for water to enter the boat
ramp car park area from the north. It may be prudent to install a tidal flap in this location so
as to be able to drain water to the east from the boat ramp car park region should flooding
occur (see also Figure 20).
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Figure 20: Proposed works for Middle Beach settlement (initial proposal)

5  Preliminary cost calculation: Installation of flood control bank to east side of Middle
Beach settlement (Figure 18,19)

Location Existing
elevation
(approx.)

Levee
height
increase

Levee
length

Area of
profile
face

Volume
(approx)

m3

*Cost
per m3

Cost
(approx)

Middle
Beach

2.0 m
AHD

0.8m 30m 3.2m2 100m3 $26 $2,600

The rationale for the expanded works proposal:

At the outset it is important to recognise that none of the public works that currently exist or
that are proposed are engineered or designed to act as flood protection structures or
strategies. The block wall installed to the west of the boat ramp car park area is to function
as erosion control (J. Drexel, presentation 21st May, 2014) and the works proposed to the
east and south east of the boat ramp car park area are primarily to control the direction of
flood water, and not to act as protection per se.   However, with minimal extra expense,
there are several positive outcomes that result from providing an improved level of protection
within the boat ramp area:

 From an emergency management perspective it is likely to provide an area within
Middle Beach that has increased protection from inundation (perhaps in the mid-term
10-20 years).

 It provides the community with some certainty/ longevity by providing a core with the
settlement with an improved level of protection.

Note: an evaluation would need to be undertaken regarding flood vulnerability through
Dwellings 4,5 and 6 north of the boat ramp car park.

Raise road options
1a and 1b (p. 14,15)

Seventh dwelling
north of boat ramp
car park area – site
height likely to be
3.0m AHD.

5

2a
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3.3 Accommodation option- amend Development Plan policy.

Planning policy should ensure that:

 All new buildings (apart from minor structures such as sheds) are capable of being
raised to 3.95m AHD (and not that they are capable of being raised to 1.25m above
the standard sea-flood level).

 Site levels to be no longer required to be ‘protected’ from standard sea-flood risk
level and sites should no longer be required to be 0.3m above the standard sea-flood
risk. Substitute clauses should have the sense of ‘managing’ the site in relation to
sea-flood risk.

 The requirement for practical measures to be available to ‘protect’ new development
against additional sea level rise of 0.7 metres is removed and replaced with a clause
that has the sense of ‘accommodating’ additional sea level rise.

Review the specifications of septic systems to be installed with new dwellings at Middle
Beach to ensure that these are adequate to cater for potential sea flood scenarios later in
the century. Those residents under land management agreements have agreed to comply
with any requirements of relevant statutory health bodies at their own expense in relation to
dealing with sewer and waste.

3.4 Accommodation option - adapt existing buildings and sites

3.4.1 Raise the floor level of dwellings.

The predominant housing construction in Middle Beach is either light weight or
transportable4 and constructed on stumps or poles (Figure 21). Many of these dwellings
would be capable of being raised if they are subject to inundation.

Figure 21: Construction types in Middle Beach

4 It is likely that in collection of data that ‘lightweight’ has been over applied rather than the ‘transportable’
category but this is of little consequence to the accommodation strategy proposed here.

Total dwellings : 48
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The number of existing dwellings subject to inundation at the current predicted 1 in 100 ARI
event of 2.8m AHD is 27 (Figure 22).

Figure 22: Flood height versus floor level: in 1 in 100 ARI event of 2.8m AHD (2050)

While is acknowledged that by 2050 and beyond many of the dwellings in Middle Beach will
be replaced, the following charts give a perspective on the impact of a 3.0m AHD sea-flood
event and a 3.7m AHD sea-flood event upon the existing dwellings (Figure 23, 24).

Figure 23: Flood height versus floor level: in 1 in 100 ARI event of 3.0m AHD (2050)
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Figure 24: Flood height versus floor level: in 1 in 100 ARI event of 3.7m AHD (2100)

3.4.2  Protect existing dwellings

Owners of property on the shoreline are required under their land management agreements
to minimise the risk of flooding, which includes the option to implement ‘protective and/or
protection measures’. However, the owner has no obligation to fulfil this directive ‘if the
necessary approvals for any proposed works to minimise the said risks have been refused
under the relevant statute by the relevant authority (Land Management Agreement, 2004).
Therefore, owners are to make application for development approval for proposed protection
works and DC Mallala is to assess the application under its current Development Plan, as
well as refer the application to the Coast Protection Board for ‘direction’.

The State of Play Report identified numerous protection methods that residents were
utilising to protect their properties (pp. 99-101), some with highly intensive protection works
and elevated sites, and some choosing to elevate their dwellings on stumps. The problem
with these various methodologies is that erosion will behave differently along the foreshore.
Those properties that are heavily protected will suffer little erosion while their neighbours
may suffer increased erosion as a result of their neighbour’s protection works. Such
scenarios and others like it raise a few questions to be considered prior to formulating policy
around protection works at Middle Beach:

 Should the emphasis of policy be on raising dwellings rather than implementing
frontal protection works?

 How does policy in the current Development Plan ensure that development should
not impeded the flow of floodwaters through the land relate to Middle Beach?

 What type and level of protection works should be permitted?
 Should some attempt be made to unify the protection/ adaptation approach?
 What longer term policies should be entertained if erosion threatens to detach

houses on stilts from the land?

See Appendix 2 : Preliminary policy proposal in relation to Middle Beach (added in version
2nd June 2014)

Floor is under
Floor is above
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Other flood accommodation options that residents could employ are:

 To internally water proof buildings  and raise electrical outlets above flood levels.

 To provide temporary flood barriers to the outside of dwellings when tides are
predicted to be high. Examples from Blobel Flood Protections Systems are shown in
Figure 25 and Figure 26 (Blobel Environmental Engineering, 2013)

Figure 25: Flood protection wall to divert water away from a house.

Figure 26: Temporary flood protection barrier to stop water entering a house
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4. Middle Beach retreat options:

The data from tide gauges at Port Stanvac and Thevernard have shown that sea has been
rising in the region at an average of 4.3mm per year over the last 20 years. For the sea to
rise 0.7m in the second half of this century as predicted would require an average rate of rise
at 14mm per year. In reality this rate would be much lower at 2050 and a much higher at
2100. Therefore, in decades of 2020s, 2030s, and 2040s it will be possible to monitor the
rate of increase and adjust predictions accordingly. There are two possible scenarios that
will emerge from the monitoring in this time frame:

 If the rate of change of sea level rise does not increase and the predictions for 2100
are proven to be inaccurate, then at the very least as a result of implementing the
adaptation strategies above, Middle Beach would have become a far more resilient
community and prepared for any unforeseen flood event.

 If the rate of change of sea level rise does accelerate and the predictions are likely to
be accurate, then Middle Beach can expect to be inundated far more frequently as
the century approaches its close. Even though planning changes foreshadowed
above mean that the floor levels of dwellings are above the flood levels, roads are
likely to be frequently cut off and damaged, emergency vehicles frequently would not
be able to enter the settlement, evacuation procedures may become part of life in
Middle Beach and the safety of people may be at risk.

If such a situation eventuated, to provide some context from a planning perspective, the DC
Mallala current Development Plan already currently states:

‘Development should not occur where essential services cannot be economically
provided and maintained having regard to flood risk and sea level rise, or where
emergency vehicle access would be prevented by a 1-in-100 year average return
interval flood event, adjusted for 100 years of sea level rise’. Control 26    (p.33)

Therefore, if monitoring of sea level rise in the 2020s, 2030s and 2040s indicates that the
rate of change is accelerating, then planning policy should be devised and implemented to
ensure that all new buildings are capable of being removed. Policy should be developed so
that a predetermined event triggers the removal of buildings. For example, when a certain
sea level height is reached, residents could have 5 years (for example) to remove dwellings.
It is important to note that this study is not recommending that such a change be made now,
but that sea level rise be monitored over the coming decades and the change made when:

 It is recognised that the rate of sea level rise is accelerating5

 In time so that dwellings constructed now will be reaching the end of their life span
when sea levels reach levels that may not be properly accommodated.

In conclusion, such a policy would allow residents the liberty to continue to develop their
properties, but with the knowledge that the development may have limited life span and plan
accordingly.

5 Caution:  the rate of sea level rise is not constant and thus longer term trends should be employed to
ascertain whether the rate of change is accelerating.
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5. Middle Beach risk analysis

Using the National Emergency Risk Assessment Guidelines (NERAG) (Australian
Government, 2010) four risk statements have been generated for the Middle Beach
settlement.  The risk assessment is completed taking into account existing protection and
emergency procedures and for a sea-flood height that exceeds 2.5m AHD but less than
2.8m AHD, the latter being the current 1 in 100 ARI sea-flood event (See Appendix 1 for full
analysis).

5.1 Risks to People

Risk statement one

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD
resulting from a south easterly to north-westerly wind combined with a king tide will cause
floods to Middle Beach, which in turn will cause impact on the residents (but not taking into
account Risk Statement 2).

Conclusion: Risk category is calculated at ALARP 3 (see Appendix 1) which is midway
between ‘broadly acceptable’ and ‘intolerable’.  The risk cannot be dealt with by protection
measures but with implementation of warning and emergency procedures such as
evacuations, the risk could become more effectively managed.

Risk statement two

There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD
resulting from a south easterly to north-westerly wind combined with a king tide will inundate
the cause way to a depth of 0.5m to 0.8m, which in turn will cause impact on the residents.

Conclusion: Risk category is ALARP 3 which is midway between ‘intolerable’ and  ‘broadly
acceptable’.  The risk could be improved if residents were warned of impending king tides
and those with medical conditions, or the frail and the young would remove themselves prior
to the king tide storm event.

5.2 Risks to infrastructure

Risk statement three

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD
resulting from a south-easterly to north-westerly wind combined with a king tide will cause
floods to Middle Beach, which in turn will cause damage to private infrastructure.

Conclusion: Risk category is ALARP 3-4 which is trending toward being ‘broadly acceptable
region’. Twenty-six dwellings are predicted to have water over floor but the duration will be
short-lived and velocity low. One house lost stumps in the 2007 event at 2.40 -2.50m AHD
and slumped.  It is possible that in a 2.8m AHD that more houses would suffer this fate.
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Risk statement four

There is the potential that a storm surge exceeding 2.5m AHD but less than 2.8m AHD
resulting from a south-easterly to north-westerly wind combined with a king tide will cause
floods to Middle Beach, which in turn will cause damage to public infrastructure.

Conclusion: Risk category is ALARP 4-5 which is in the ‘broadly acceptable region’.

Figure 27: National Emergency Risk Assessment Guidelines – ALARP assessment.

1
2

3
4

5
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6. Middle Beach adaptation - recommendations

6.1 Summary of adaptation options

Table 4: Summary of adaptation options for Middle Beach

Adaptation item Approx. Cost
(where applicable)

Entity
responsible

Page

Protect

1. Protection options are unavailable for
Middle Beach

- - 7

Accom
m

odate

2. Implement emergency procedures –
establish warning systems; establish
evacuation policies; establish
community and households
emergency action plans.

Not costed Residents
and Council

8-10

3. Establish emergency assembly point
Figure 8(4)

10-15k
(plus picnic

tables)

Council 8,17

4. Install flood depth markers to Middle
Beach Road and within the
settlement.

$4000 Council 8,9

5. Flood control works (consultants
preferred option listed here but all
works proposals subject to further
engineering advice)

 Raise road 1 (b) – 2.5m AHD
 Raise road 1 (c) – 2.3m AHD
 Install  flood control 2 (a)
 Install piping and tidal valve (3)
 Install flood control (5)

$47,000
$12,000
$23,500
$10,000
$2600

Council

15
14
16
16

21,22

6. Devise and implement planning policy
that ensures new dwellings are
capable of being raised to 3.95m
AHD; and site levels are not required
to be raised.

- Council 23

7. Adapt existing dwellings as required –
residents to raise floor levels; utilise
internal waterproofing; or temporary
protection mechanisms.

- Residents 24,25

8. Establish planning policy around two
main policy areas – boat ramp/
community area and the remainder
(see Appendix A)

- Council Appendix
2

R
etreat

9. Subject to monitoring that
demonstrates that the rate of sea
level rise is accelerating, devise and
implement planning policy that
ensures new dwellings are capable of
being removed (once a
predetermined trigger point has been
reached, for example a particular
AHD height).

- Council 27
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6.2 Middle Beach – timing and prioritisation

Figure 28 illustrates how the different protection (but not available for Middle Beach),
accommodation, and retreat options interrelate over time.

Figure 28:  The relationship of decision making on options to time

Subject to Council and community input the following prioritisation is recommended for
Middle Beach:

Table 5: Prioritisation and responsible entities for adaptations at Middle Beach

Adaptation response Risk rating and other priority
factors

Suggested
response

time

Entity
Responsible

1. Implement emergency
procedures which should be
maintained even if protection
options are implemented.

Such procedures are a wise
response to living adjacent to
an unpredictable threat as
well as a way to educate the
community about the potential
for the threat to be increased.

Within 1
year

Council and
Middle
Beach

community

2. Install flood depth markers on
Middle Beach Road at
required intervals. Also install
on Esplanade within the
settlement..

Middle Beach road causeway
section is low at 2.20m AHD
and 700m in length, roads
within settlement 800m.

Within 1
year

Council

3. Devise and implement
planning policy that ensures
Change DC Mallala
Development Plan policy so
that all new buildings are
capable of being raised to
3.95m AHD and sites are not
required to be raised (check
adequacy of sewer system
specifications).

Some dwellings constructed
now may still be in use in
2080-90 when the 1 in 100
ARI flood risk is 3.7m AHD.

Begin
process
within 1

year

Council

*Emergency procedures………preparation procedures.…………evacuation procedures

New dwellings capable of being raised to 3.95m AHD

*Subject to monitoring - New dwellings capable of being removed

2050 21001990

0.3m predicted rise 0.7m predicted rise Further rises

20
13

3.0m 3.7m

*Monitor and respond *monitor and respond *monitor and respond
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4. Evaluate flood control
measures and install
preferred option.

Middle Beach is vulnerable in
a sea-flood and while
protection options are not
viable, flood control measures
will improve safety and
decrease likely damage costs
(including Council’s)

Evaluate
within 1
year –

schedule
priority

subsequent
to

evaluation

Council and
residents

5. Establish policy around two
main areas – boat ramp car
park area, and the remainder
of the settlement so that a
unified approach is taken to
installation of protection
works, and types of dwellings.

Different protection responses
are likely to cause different
erosion rates. Those with
hard defences are likely to
increase the erosion rates of
their neighbours who don’t.

Begin
process
within 1

year

Council and
residents

6. Subject to monitoring from the
present until the 2020s-
2030s, should sea level rise
accelerate to indicate more
rapid rise, devise and
implement planning policy that
ensures that all new dwellings
are capable of being able to
be removed once
predetermined triggers have
been realised.

The average rate of sea level
required in second half of
century to achieve 0.7m rise
is an average of 14mm per
year.  The current rate of rise
is 4.5mm.  Therefore, an
acceleration in the rate is
required, and should be
detectable over one or two
decades.

15-25
years (or
sooner if
the data

warrants).

Council
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Appendix 1: Risk analysis utilising NERAG

1. Risk statement:

There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD
resulting from the combination of a king tide and south westerly to north-westerly wind will
cause floods to Middle Beach, which in turn will cause impact on the residents (but not
taking into account risk statement 2).

Risk identification:

Source of threat Storm surge entering community from
all directions.

Impact category People
Prevention controls None.
Preparedness controls No emergency procedures
Response SES, ambulance, fire, police
Recovery Pumping, draining water away. Repair

of houses and roads.

Credible consequence level to people:

‘Moderate’ – possible fatalities in 2.8m AHD if people remain in their houses and the event
occurred at night, likely displacement of people.

Likelihood of the event occuring:

‘Likely’- two one in 20 ARI events in previous decade which is at 2.5m AHD. The current 1
in 100 ARI event is 2.8m AHD .

Consequence Level:

Degree of confidence in the above assessment:



35 | P a g e

High confidence – extensive study conducted, historical data known, hazard known, and
comprehensive knowledge of the receiving environment.

Classification of risk tolerability:

Conclusion:

Risk category is ALARP 3 which is midway between ‘broadly acceptable’ and ‘intolerable’.
The risk cannot be dealt with by protection measures but with implementation of warning and
emergency procedures such as evacuations, the risk will become more effectively managed.

1
2

3
4

5



36 | P a g e

2. Risk statement:

There is the potential that a storm surge that exceeds 2.5m AHD but less than 2.8m AHD
resulting from a south westerly or north-westerly wind combined with a king tide will inundate
the causeway to a depth of 0.3m to 0.6m, which in turn will cause impact on the residents.

Risk identification:

Source of threat Sea-flood entering from west, but also
circling around behind the settlement.

Impact category People
Prevention controls None.
Preparedness controls No emergency procedures
Response SES, ambulance, fire, police
Recovery Waiting for water to subside, repair

road if necessary.

Credible consequence level to people:

‘Moderate’ - the possibility that in a medical emergency as a result of the sea-flood or a
medical emergency unrelated to the sea-flood that emergency personnel are unable to
enter, and the patient is unable to exit.

Likelihood of the event occuring:

‘Likely’- two 2.5m AHD events in the last six years. The current 1 in 100 ARI event is 2.8m
AHD .

Consequence Level:

Degree of confidence in the above assessment:

High confidence – extensive study conducted, historical data known, hazard known, and
comprehensive knowledge of the receiving environment.
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Classification of risk tolerability:

Conclusion:

Risk category is ALARP 3 which is midway between ‘intolerable’ and ‘broadly acceptable’.
The risk could be improved if residents were warned of impending king tides and those with
medical conditions, or the frail and the young would remove themselves prior to the king tide
storm event.

1
2

3
4

5
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3. Risk statement:

There is the potential that a storm surge greater than 2.5m AHD and less than 2.8m AHD
resulting from a south-easterly to north-westerly wind combined with a king tide will cause
floods to Middle Beach, which in turn will cause damage to private infrastructure.

Risk identification:

Source of threat Storm surge – flooding from multiple
directions

Impact category Infrastructure – dwellings/sheds/
septic system.

Prevention controls None
Preparedness controls None relating to infrastructure.
Response SES, ambulance, fire, police
Recovery Pumping, draining water away. Repair

of houses. Pumping out of sewer
system.

Credible consequence level:

Private Infrastructure – ‘minor’. With a 2.8m event, 26 houses will have water over their
floors but the duration will be short lived.

Likelihood:

Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in
one hundred is 2.8m AHD.

Consequence Level:

Degree of confidence in the above assessment:

High confidence
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Classification of risk tolerability:

Conclusion:

Risk category is ALARP 3-4 which is trending toward being ‘broadly acceptable region’.
Twenty-six dwellings are predicted to have water over floor but the duration will be short-
lived and velocity low. One house lost stumps in the 2007 event at 2.40 -2.50m AHD and
slumped.  It is possible that in a 2.8m AHD that more houses would suffer this fate.

1
2

3
4

5
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4. Risk statement

There is the potential that a storm surge exceeding  2.5m AHD but less than 2.8m AHD
resulting from a south-easterly to north-westerly wind combined with a king tide will cause
floods to Middle Beach, which in turn will cause failure or damage to public infrastructure.

Risk identification:

Source of threat Storm surge
Impact category Infrastructure – primarily roads. In

past event water receding to the
ocean has scoured out large holes.
Sewer system to become full of water
and require pumping.

Prevention controls None
Preparedness controls None relating to infrastructure
Response SES, ambulance, fire, police
Recovery Pumping, draining water away. Repair

of roads.

Credible consequence level:

Public Infrastructure – ‘minor’ to ‘insignificant’

Likelihood:

Likely (maybe possible) – two events in last decade have approached 2.5m AHD.  One in
one hundred is 2.8m AHD.

Consequence Level:

Degree of confidence in the above assessment:

High confidence
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Classification of risk tolerability:

Conclusion:

Risk category is ALARP 5 which is in the ‘broadly acceptable region’.

1
2

3
4

5
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Appendix 2: Middle Beach policy areas – preliminary discussion

17th May 2014

DC Mallala Coastal Settlements Adaptation Study (the study).

Policy proposal – preliminary discussion

The proposed tidal flow works and likely increased level of protection of Middle Beach car
park and boat ramp area (see pp. 17-22) provide the context for considering two ongoing
land use planning strategies. Other factors are that the only residents in Middle Beach who
have installed substantial protection works (likely in consultation with CPB) are within the
first seven houses north of the boat ramp car park area (see photos 1-7 below).

Two policy areas are suggested (the names below are conceptual, not actual).  For a visual
concept, see also the Figure on the following page.

Policy area 1 – Middle Beach – core/ community policy area

Objectives (example only):

1. Area that provides facilities for residents and visitors – car park, toilets, picnic area, boat
ramp, beach access ramp and emergency assembly point.

Principles of Development Control – (examples only)

1. New dwellings /replacement dwellings required to have FFL s at 3.95m AHD (or if install
lower than 3.95m AHD, capable of being raised subject to ongoing monitoring).

2. New dwellings/ replacement dwellings capable of demonstrating how they could be
removed.

3.  Hard protection works are envisaged for all dwellings on the foreshore.

Policy area 2 - Middle Beach – tidal accommodation policy area

Objectives (example only):

1. Residential area that accommodates tidal inundation

Principles of Development Control – (examples  only)

1. New dwellings /Replacement dwellings required to have FFL s at 3.95m AHD (or if
installed lower than 3.95m AHD capable of being raised subject to ongoing monitoring).
2. Applications for new dwellings/ replacement dwellings to demonstrating how dwellings
could be removed (no trigger points, just demonstration in planning)

3. Applications for new dwellings/ replacement dwellings to demonstrate how water is likely
to flow around the dwelling in sea-flood events.
4. Areas under dwellings not enclosed and kept free of obstructions so that water path
remains unobstructed.
5. Hard protection works are not envisaged in the area
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Middle Beach –proposed policy areas (for discussion purposes)

Mangroves

Beach
Ramp
2.8m

Salt Creek Boat Ramp

Middle Beach – core

Middle Beach – Tidal
accommodation area
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1Introduction 

This report provides a summary of the outcomes of two Community Consultation workshops 
held with the communities of Thompsons Beach, Parham, Webb Beach and Middle Beach in 
March 2014. 
 
The purpose of the workshops was to provide information to the community about the 
strategies proposed by the Coastal Settlements Adaptation Study Draft Framework Reports 
to adapt to the risks from rising sea levels. The Draft Framework Reports were released for 
public consultation on 10 March 2014.  
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2
Workshop Format 

The first workshop, conducted on 26 March 2014, was initiated to provide information to the 
residents and/or landowners of Thompson Beach, Webb Beach and Parham. It involved a 
presentation on the Framework Reports by Mark Western from the University of South 
Australia (UniSA) and proposed adaptation strategies for each settlement. 
The second workshop, conducted on 27 March 2014, was initiated to provide information to 
the residents and landowners of Middle Beach. It involved small group discussions about 
proposed adaptation strategies, the development of emergency management plans and 
partnerships between Council and the community to respond to the risks from flood events.  

The detailed format for each workshop is shown in Appendix A. 

A total of 66 members of the public attended the two workshops, with a breakdown of the 
attendance for each settlement provided below: 
 
 

Date  Settlement No. of 
attendees 

26th 
March  

Thompson Beach, Webb 
Beach, Parham 

47 

27th 
March 

Middle Beach 19 

 TOTAL: 66 
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3Group Discussions: Session 2 

Workshop 1:  26 March 2014 - Thompson Beach, Webb Beach and Parham 

 

The group discussions were based around adaptation options for each settlement. Each 
table was facilitated by a staff member from the District Council or URS in order to record 
responses.  

The following questions were used to guide the discussion on each table:  

 What are the implications of the adaptation options for your community? 

 What warning systems could we utilise in our settlement?  

 How would we cope if we had a large storm event in the middle of the night?   

 Are we prepared for the unforeseen? (such as an event outside of the 1-in-100 ARI 
scope)  

 How can Council and the community work together to respond to flood events? 

In addition to these questions, there was general discussion and opportunities to ask 
questions regarding the Framework Report and the different adaptation options. 
Unfortunately, time did not permit every settlement group to reach all questions. However, 
the following section summarises the responses to the above questions and additional 
questions that were raised by residents on the night.  
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3.1 What warning systems could be utilised in our settlement? 
(response for all settlements) 

 

Groups from the three settlements explored the ways in which communities could be warned 
of a king tide or extreme weather event. Each settlement came up with similar ideas for 
warning systems. SMS messaging services were most commonly raised, however there was 
concern by each group about the limitations of poor phone reception and for vulnerable 
members of the community who do not have access to a mobile phone.  
Other ideas included improved signage and notification of predicted king tide events in 
community newsletters and around the community, and sirens to indicate the need to prepare 
for an event or to evacuate.  
Each of the groups also expressed the potential for ‘Community Tree Networks’, or the 
distribution of contact lists, within each community.  These would enable vulnerable members 
of the community to be contacted in the case of an extreme flood event to be informed about 
meeting places, higher ground or the location of safer retreats. The community response in 
this exercise demonstrates a high degree of community strength and initiative and willingness 
by residents to be actively involved in responding to flood events.  
The word cloud below incorporates some of the key responses provided by community 
members during the workshops regarding the types of warning systems that could be used in 
their settlements. 

 

 

 
Figure 1: WordCloud: What warning systems could be utilised in our settlements?  
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3.2 How can Council and the community work together to respond to 
flood events? (response for all settlements) 

 

Residents identified that a strong role for Council to provide education, information and 
communication about king tide and extreme weather events. Some groups suggested that 
community groups identify key points of contact within each group. Residents also identified 
opportunities to be more proactive in the response to flood events through the maintenance of 
roads, signage, fencing, roadside vegetation and levees and wished to be updated through 
each Council action.  

As all coastal regions concluded that they do not feel they are prepared for the unforseen, 
groups highlighted the need for the preparation and distribution of emergency flood plans. This 
could be achieved by Council in response to community feedback and participation.  

Generally people appreciated the efforts of Council with previous consultations and utilising 
local knowledge from the past, and identified the maintenance of communication between 
Council and residents to be of great importance to work together to respond to future flood 
events. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



District Council of Mallala - Coastal Settlements Adaptation Study 

  7 

 

 

3.3 Thompson Beach 
 

What is your feedback on the proposed adaptation strategies?  

Community members from Thompson Beach were provided with the proposed adaptation 
strategies during the session, however time did not permit for detailed feedback to be provided 
during the workshop. Attendees were encouraged to review the proposed adaptation 
strategies in detail after the workshop and provide feedback to Council as part of the 
consultation process.  
 

How would we cope if we had a large storm event in the middle of the night?  

 
Are we prepared for the unforseen?   

Residents from Thompson Beach do not feel they are currently prepared for the unforseen. 
Suggestions for improved preparedness included development controls to ensure people 
would build above AHD levels in the future, the integration of more stilt homes, the 
implementation and distribution of flood control plans, and addressing access issues from all 
roads to and from the site.  
 

 

 

 

 

 

 

Access to Thompson Beach  

•Southern end - no options shown for evacuation; need road as alternative exit 
•Assess people living with a disability's access to and from the location  
•Upgrades of Thompson Beach Road 
 

Need for Extreme Flood event plans 

•Provided to each household 
•Determine assembly point or higher ground meeting place 
•Determine entry and exit points which are safe to use in flood events 
•Need for community emergency contact list to be published and distributed to 
residents 

•Identify vulnerable residents within the community who may require assistance in 
the event of an extreme flood event 

•Ensure the availability of emergency equiptment e.g. generators, torches, two-way 
radios 

•Establish effective ways of warning people of king tide and extreme weather events 
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3.4 Webb Beach 
What is your feedback on the proposed adaptation strategies? 

Residents from Webb Beach were given the list of priorities for the region and were able to 
provide commentary on the feasibility of these actions within their community. Residents 
agreed that the installation of the levee to the northern side of Webb Beach should be the 
highest priority for the region, however disagreed with other adaptation measures.  
Residents considered the second priority to be the potential installation of a rock wall to the 
north-west corner of Webb Beach and the raising of the causeway with culverts. Other 
protection strategies were considered to be not so important by the community.  
Additionally, the group raised a further priority to raise walkways to stop a high tide travelling 
through to flood the lower streets.  

 
How would we cope if we had a large storm event in the middle of the night?  

 
Are we prepared for the unforseen?   

The overall response by the Webb Beach community to this question was no, they presently 
feel unprepared. 
 

 

 

 

 

 

 

 

Grading/bitumenisation of roads 
•Only one road in/out - not bitumenised 
•Need for markers on side of the road to indicate flooding and where water is lying 

Education for the community 
•Educate the community (seminars) about risks and responses 
•People need to know about who to call  
•Provide information in advance 
•Council as source of information  

Maintenance of Levees and Vegetation 

•Supportive of levee building 
•Trimming/maintenance of bushes and roadside vegetation 
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3.5 Parham 
 
What is your feedback on the proposed adaptation strategies? 
 
Community members from Parham were provided with the proposed adaptation strategies 
during the session, however time did not permit for detailed feedback to be provided during the 
workshop. Participants were encouraged to review the proposed adaptation strategies in detail 
after the workshop and provide feedback to Council as part of the consultation process.  
 

How would we cope if we had a large storm event in the middle of the night?  

 

Are we prepared for the unforseen?   

 
Residents from Parham agreed that they do not feel they are currently prepared for the 
unforseen. Suggestions for improvement of Parham included levee works and upgrades, the 
installations of culverts on roads and the need for people to be educated about the value of the 
dune system.  
Parham residents also provided their assessment of the priorities provided to Council. There 
was a view that the levee works and upgrades should be a main priority for Council. The 
community also agreed with a majority of the remaining options and proposed adaptation 
responses.  

 

 

 

 

 

 

 

Flood response plans to be made 
•Establish safe havens and emergency assembly points 
•Appoint community leaders at meeting points 
•Plans to be made available to all households, clubs and notice boards 
•Consider transport to/from the area 

Establish local networks 
•Identify residents with special needs in the case of an evacuation 
•Maintain communication networks within Parham  
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Workshop 2:  27 March 2014 – Middle Beach 

3.6 Middle Beach 
 

The workshop was divided into smaller groups for discussion, with each table facilitated by a 
representative from the District Council or URS in order to record responses and ensure that 
discussion was relevant to the topic at hand.   

The following questions were asked of each group: 

 What are the implications of the adaptation options for your community? 

 What warning systems could we utilise in our settlement?  

 How would we cope if we had a large storm event in the middle of the night?   

 Are we prepared for the unforeseen? (such as an event outside of the 1-in-100 ARI 
scope)  

 How can Council and the community work together to respond to flood events? 

In addition to these questions, there was general discussion and opportunities to ask 
questions regarding the Framework Report and the different adaptation options throughout the 
workshop. 
 

What is your feedback on the proposed adaptation strategies? 

 
Residents of Middle Beach were generally in support of the adaptation option of using 
planning controls to ensure that all new dwellings are capable of being able to be removed 
once predetermined seal level triggers have been realised. Some questions were raised 
however regarding the predetermined triggers, devaluation of land and primary concerns for 
the upgrade of Middle Beach Road.  
 
Residents were sceptical about the need for an adaptation response that involves the 
implementation of emergency procedures. Residents also concern that the Council was 
“closing [Middle Beach] down” at the expense of residents and felt that the timeframe for the 

raising of building heights (adaptation option two) through planning policy was unrealistic. The 
idea of Land Management Agreements was not understood by a number of residents, and for 
this reason, adaptation option three was not entirely supported by the community.  
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How would we cope if we had a large storm event in the middle of the night?  

 
Are we prepared for the unforseen?   
Residents of Middle Beach expressed concern that there may be limited ways in which they 
would be able to prepare for such flood events. There was a general acceptance by residents 
that floods may occur, and that it was a risk which they had to endure.  

Residents from Middle Beach saw an opportunity to work together with Council to establish 
plans for flood management in the future. However, there was an overall feeling that in the 
event of an emergency, the community would be self-sufficient and look out for one another. 
The presence of a number of holiday shacks in Middle Beach significant as these properties 
may require different responses to a flood if they are unoccupied at the time.  

Resilience 
•Storm events only one hour in duration 
• 'Get wet, dry off' 
•Accepted risk that properties will get flooded 
•Moving cars to higher ground 
•No option but to stay put 
•Acceptance of the limited predictability of flood and the short notice 
•Emergency services use boats in event of emergency 
 

Communication  

•Accommodate for and address accessibility for the elderly population 
•Identifying vulnerable people within the community and provide assistance 
•Formalised support network 
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How can Council and the community work together to respond to flood events? 

The following diagram incorporates the ways in which Council and the community can work 
together during a flood event as identified in the Middle Beach workshop.  
 

 

 
  

In general, residents of all four settlements felt that by strengthening community networks and 
increasing communication with Council they would feel better prepared for adapting to the 
changing coastal conditions and events.  

Compared with the other settlements, Middle Beach residents do not feel as prepared for the 
unforseen, and have highlighted the need for the preparation and distribution of emergency 
flood plans. This could be achieved by Council in response to community feedback and 
participation.  

Alternately, residents of Middle Beach reported that they felt that it was the community’s 

responsibility to maintain private properties to ensure minimal flood effects, but there is a 
significant role for Council in the maintenance of vegetation and the improvement of levees.  

A general response was that residents appreciated the efforts of Council through previous 
consultation to utilise local knowledge from past flood events. The groups identified continued 
communication between Council and residents to be importance and to work together to 
respond to future flood events. The further engagement with residents of Middle Beach who 
were unable to attend the first workshop will further assist residents to be informed of the 
research and responses to the risk that have been identified for future flood events.  

 

Communication 
between 

Council and 
Residents  

Community 
Strength and 

Networks 

Education and 
provision of 
information  

Trust and 
Transperancy 

Planning for the 
future 

Planning 
together  
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Subsequent Workshop for Middle Beach Residents 

During the Middle Beach workshop, it became apparent that many of the residents had not 
attended the workshop held on 10 September 2013 at the New Dublin Hotel. As a result, most 
of the attendees were hearing details about the project and the findings of the State of Play 
Report for the first time. A number of residents highlighted that they had past flood information 
that was pertinent to the project and in the deliberations of proposed adaptation strategies. As 
a result of this, it is proposed that a supplementary workshop be conducted to recap on the 
State of Play report and to inform residents about local AHD levels and gather further 
information and local knowledge of previous flood events in Middle Beach. The Workshop will 
also provide a further opportunity of members of the community to consider future adaptation 
strategies.   
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3.7 Questions asked by residents during group discussion 
 

The following questions and comments were generated through group discussions and should 
be considered when considering further actions, responses and communication with residents: 
 
Parham and Webb Beach 

 Flood warnings should be issued by Council  
 Council could put markers on the road to show how high the flood level is – or could 

Council raise the road? 
 At what flood level (in AHD) would affect the dump site at Parham? What is the 

difference in levels? 
 Webb Beach – seawater through the pedestrian walkways at Jarvis Street – could 

walkways be raised? 
 Huge holes in side of road at Webb Beach from last king tide 
 What about far-northern edge of Parham? If a flood event, trouble for people living in 

flood area. 
 Consequence of storm event and king tide – can’t predict king tides – could Council list 

projected king tides over a year? 

Thompson Beach 
 What impact could this information have on car insurance? Reducing flood risk should 

reduce premiums  
 Ruskin Road ‘obvious’ location for emergency assembly point 
 Some members of the community don’t believe that it’s not a natural levee – others 

have copy of original development plan (see Margaret Tillis* photo) 
 Would raising the esplanade help? 
 Has the levee slumped from when it was created/modified?  
 Some people suggested to bituminise the esplanade but don’t believe that council has 

the funds for this (not the climate change flavour of the month) – would it help?  
 Wouldn’t it be better to spend money on preventing the 2100-year level rather than 

piecemeal projects? 
 Have not seen water climb over levee and large pipes have taken water out 
 Why is not raising the road feasible? Making assumptions – costs and also impractical 

for residents – create a hollow because settlement is sitting on 8 metres of shell grit, 
rainwater is not a problem as is drains through  

 Have seen water from Third Creek during high tide and heavy rain towards south/rear 
levee 

 Does this mean that Council will force new buildings to be built on stilts or similar? 
 Does cost for these levees include revegetation?  
 Seems most vulnerable point is Baker’s Creek as it’s the lowest part of the north 
 Council and residents should look at alternative designs for levees to balance 

vegetation conservation with flood protection 
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Recommendations  

1. Second workshop with Middle Beach community members:  holding another 
workshop with the residents of Middle Beach will provide the community with further 
information about the State of Play report and its findings regarding rising sea levels. 
It will allow members of this community to consider the adaptation options with this 
information in mind.  

2. Provide notification of upcoming king tides and extreme weather events: the 
community has indicated a strong desire for Council to provide information about the 
dates of upcoming king tides and any other known extreme weather events. For 
example, dates of king tides could be posted on Council’s online Noticeboard or 

included in Council’s The Communicator quarterly newsletter.  

3. Incorporate feedback into the evaluation of the proposed adaptation strategies 

for the settlements: community members of the four settlements provided valuable 
feedback on the proposed adaptation strategies, and contributed extensive local 
knowledge that can assist in developing appropriate strategies for each settlement. 
These responses should be considered by Council when reviewing the adaptation 
strategies.  

4. Develop a Flood Hazard Management Plan for each settlement: The communities 
have expressed a desire to work in partnership with Council to respond to flood risks. 
It is recommended that Council develop a Flood Hazard Management Plan for each 
settlement in conjunction its community. This approach is consistent with the 
community’s aspirations for ongoing and enhanced communication with Council, 

particularly as new information is identified and adaptation strategies are further 
considered. Community members also suggested that Council establish contact with 
a representative of each of the local community associations that have been created 
for each of the settlements. These associations are likely to be a significant part of a 
coordinated community response to future flood events. 
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Appendix A Workshop Agendas 

Workshop 2 Agenda – Thompson Beach, Webb Beach and Parham 

 
District Council of Mallala - Coastal Settlements Adaptation 

Study 
Community Consultation Agenda 

Thompson Beach, Webb Beach and Parham 
Wednesday 26th March 7:00pm 

Port Parham Sports and Social Club, Dublin Road, Parham SA 
 

Timing (pm) Activity 

7:00  
 

Arrival and Welcome 

7:05 – 7:15 
 

Introduction 
 Overview of Workshop 

7:15 – 7:45 Session 1 
 Presentation of Proposed Adaptation 

Responses for Webb Beach and Parham by 
Mark Western, UniSA  

 Discussion with Thompson Beach residents 
facilitated by Melissa Bailey, URS  

7:50 – 8:20 Session 2 
 Presentation of Proposed Adaptation 

Responses for Thompson Beach by Mark 
Western, UniSA 

 Discussion with Webb Beach and Parham 
residents facilitated by Melissa Bailey, URS 

8:30 – 9:00 
 

Workshop discussion 
 How can Council and the community work 

together to respond to flood events? 
9:00 – 9:10 

 
Summary / Where to from here 
 

9:15 
 

Close 

 

 

 

 

A 
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Workshop 3 Agenda – Middle Beach 

District Council of Mallala - Coastal Settlements Adaptation 
Study 

Community Consultation Agenda 
Middle Beach 

Thurs 27th March 7:00pm 
Middle Beach Education Centre, Middle Beach SA 

 
Timing (pm) Activity 

7:00 
 

Welcome 

7:05 – 7:15 Introduction 
 

 Overview of Workshop 
7:15 – 7:35 Presentation of Proposed Adaptation Responses by 

Mark Western, UniSA 
7:35 – 8:00 Questions and Answers 

 
8:00 – 9:10 

 
Group discussion 

 
 What are the implications of the adaptation options 

for your community? 
 

 How can Council and the community work together 
to respond to flood events? 

 
9:10 – 9:20 

 
Summary / Where to from here 

 
9:20 

 
Close 
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Appendix C Raw Data – Workshops 1 and 2 

Framework Report Community Consultation Workshops  
The following is an unedited version of the notes taken by table facilitators during the community 
consultation workshops that were held with the Thompson Beach, Webb Beach and Parham 
communities on 26 March and the Middle Beach community on 27 March 2014. 
 
Parham 
What warning systems could we utilise in our settlement?  

 Sirens located over settlement – distinctive sound 
 Warning signs and flags positioned at settlement entrances and warning flags along 

foreshore 
 Pre-warning system (SMS texr messaging service) 
 Establish a community tree network to spread the warnings 
 Signage 
 Who do we contact? e.g. dirt, sandbags 
 Social club- information 
 Council newsletter to warn of king tide and community notice board 
 Flood markers should be installed so people can tell what levels are 
 Someone is responsible for door to door warnings of vulnerable people 

How would we cope if we had a large storm event in the middle of the night?  

 Establish safe havens/assembly points – advertise and ensure community knows 
where they are (may need to construct/raise ground) 

 Flood response plans to be made – households (torches/lighting, emergency supplies 
and bedding) 

 Write up a community response plan – Siren code to be issued at all households and 
available at all clubs and notice boards 

 Appoint community leaders at main assembly points 
 Make a list of residents that may require special needs 
 Consider some form of ferry/transportation system  
 Social club- emergency meeting point 
 Mobile response – evacuation PA system 
 Elderly may stay in dwelling 
 Good local network – good communication (would not take long for word to get out) 

Are we prepared for the unforseen?   

 No.  
 Need levee work/upgrade (esplanade north of caravan park) 
 Levee along foreshore (top ups) 
 Shell grit mine (previous flood occurrence- currently closed off – would re-opening 

help relieve pressure elsewhere? 
 Install culverts on road – reduce potential inundation, spread flows 
 Boat ramp (option 3) 
 Need to educate people about the value of the dune system  
 Walkways to the Beach should be raised so not entry points for water 

Webb Beach 

C 
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What warning systems could we utilise in our settlement?  

 Mobile phones – most people but limitations (Telstra) 
 Siren at Boat Ramp 
 Knock on doors 
 Notice on boat ramp when king tides are due 
 Bush telegraph 
 Flood markers 
 Check tide charts  

How would we cope if we had a large storm event in the middle of the night?  

 No option as can’t get out so to stay at home – only have one road in and out which is 
not bituminised  

 Common sense would prevail – in small communities they look after each other 
 Needs a marker along George Street to indicate flooding between Township and 

Causeway 
 Markers on edge of the road to indicate where water is lying – roads need to be 

bituminised – would get bogged 
 Roads haven’t been graded except George Street for over 15 years in Webb Beach 
 Bushes are taking over roads, need to be trimmed – 2 cars can’t travel down road at 

the same time 
 Supportive of levee building  
 Using common sense 
 Able to be predicted 
 Educate the community (seminars) about risks and responses 
 People need to know who to call  
 Information in advance 
 Council can be a source of information  

Are we prepared for the unforseen?   

 No 
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Thompson Beach 

What warning systems could we utilise in our settlement?  

 SMS, although there are limited ‘black spots’,  Concerns with mobile phone 

services/coverage 
 Ensure monitoring system is effective- SMS warning messages as CFS currently do 
 Sirens at Shed (central) – power supply, automated 
 Mobile sirens- CFS, SES, Police 
 TREE phone network- process in which residents have a contact list- local community 

groups would be at the core 
 Erect a warning sign at the start of Ruskin Road and at Thompson Beach entrance to 

advise visitors (similar to CFS signs)  
 Voice message – land line 
 Beacon/flashing light – distribute across settlement 
 Push bike- knock on people’s doors 
 High tide dates to be put into newsletters 
 iPhone app (poor phone reception and people don’t have iPhones) 
 ABC local radio warnings 
 Internet/website data 
 Community notice board on main road 

How would we cope if we had a large storm event in the middle of the night?  

 South end- no option shown (furthest point) – construct Thompson Road as 
alternative exit 

 Issue of potential breaches along foreshore – limiting road access 
 Disability access 
 Ageing population  
 Need for flood evacuation plan – each household 
 Ensure evacuation assembly point is known about /Local and Dublin site 
 Upgrade Thompson Beach road (grant funding) 
 Ensure assembly point or higher ground haven is available – may need to construct? 
 Rescue equipment storage to be established (generators, two way radios, flares, 

torches, lights) 
 Floating pontoons/jetty 
 Emergency evacuation procedure needed- developed in the community/use CFS 

model, other points of exit need to be identified, created north and south ends  
 Emergency contact numbers – published 
 Check mobile phone coverage- will people lose contact if there is poor coverage 
 Entry points for vehicle  
 Need for levees to respond to the risk of flooding around the back and sides 
 Need to have a really good system of warning people 

Are we prepared for the unforseen?   

 No.  
 Built above AHD 
 Stilt homes- future 
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 2050 – most new homes will be set above AHD levels 
 Access is the key issue 
 Flood plan for residents and Flood Control plan by Council  

How do Council and Community Work together? 

 Communication 
- More consistent approach 
- Listening to both sides 
- Council not be adversarial 
- Don’t build barriers to community ideas  

 Build levees 
 Build trust- transparency  
 Perception that money and funding goes to other townships 
 Proactively ask for Council cooperation to seek funding to satisfy local priorities vs 

Council priorities 
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Middle Beach 

What is your feedback about the adaptation strategies? 

 Loss of vegetation at suggested meeting point? 
 
Option #1 – Issues with adaptive response:  “Implement emergency procedures which 
should be maintained even if protection options are implemented” 

 What are the predetermined triggers? 
 Total devaluation of land and where do you go? 
 Is not concrete 
 Intentions are good, need to evaluate and take stock 
 Need of scientific facts, not predictions 
 No options to consider 
 Not told what the Council is going to do if the houses can’t be raised 
 Feel that Council is ‘closing us down’ at residents costs 
 Community to take lead responsibility  
 Need upgrade of Middle Beach Road – from concrete blocks to white bitumen and 

culverts 
 
Option #2 – Issues with adaptive response:  “Devise and implement planning policy to 
ensure that all new buildings are capable of being raised to 3.95m AHD and sites are 
not required to be raised” 

 Unrealistic time frame 
 Practical response 
 Note that stormwater does not disappear quickly unlike Thompson Beach (Shell grit) 
 Water does not reside for 3-4 days 
 See if option to take water out near Cheetham 

 

Option #3 – Issues with adaptive response:  “Review and establish a policy for dealing 
with protection works for those properties having land management agreements” 

 What is a Land Management Agreement? Who is it between? 
 Draft Framework report- differs to adaptive responses for Middle Beach – some 

issues are not dealt with within proposed adaptation responses 
 Not cost effective for Council/community  
 Narrow strip of land- not feasible  

 

Option #4 – Issues with adaptive response:  “Subject to monitoring from the present 
until the 2020s- 2030s, should sea level rise accelerate to indicate more rapid rise, 
devise and implement planning policy to ensure that all new dwellings are capable of 
being able to be removed once predetermined triggers have been realised.” 

 Support planning issues/changes 

 
What warning systems could we utilise in our settlement?  
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 Text messages 
 Radio warnings 
 Community collaboration 
 Flood warning system 
 Educate locals on tidal patterns 
 A number of shack owners do not live here 
 Mobile phones do not work- sms won’t work 
 Landlines flood out 
 Only can knock on doors 
 Re-establish shack owner’s association – drive issues 
 Only option is ‘word of mouth’ 
 Council doesn’t assist when flood happens 
 Sign to tell you when next king tide is – practical? 
 Depth marker on the road 
 Place to access information  
 Place signs near intersection to Caravan Park 
 Mobile/text message 
 Confirm local resident contact to pass on information to other residents 
 Sirens 

 

How would we cope if we had a large storm event in the middle of the night?  

 Siren to warn? 
 Storm events only one hour in duration 
 Get wet, then dry off 
 Community used to responding and moving valuables out of flood reach  
 Accommodate the elderly population 
 Community accept the predictability of floods and short term notice 
 Identify vulnerable people and provide assistance 
 Emergency services use boats/dingys in the event of an emergency 
 No option but to stay put 
 Evacuation point within each property- highest level – all people who reside here are 

aware of 
 Move cars to higher ground 
 Accepted ‘risk’ that properties will get flooded 
 Common sense 
 Not much could be done 
 Community support for elderly – formalised support network 
 Hap-hazard connection amongst residents 

 
Are we prepared for the unforseen?   

 No. 
 Flood insurance? 
 General acceptance that floods happen 
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 Need to work together to establish plans 
 Need to mark where king tides have happened in the past- only was John at Dublin 

meeting- need further input from residents 
 Council needs to look at micro-flooding events- Council can have role in mitigating 

damage 
 Each individual needs a simple plan and shack owners need flexibility to protect their 

property (e.g. shell grit etc.) 
 New dwellings need to be build higher 

 

4.1.1.1 How can Council and the community work together to respond to 
flood events? 

 Residents clean up own yard- tide comes in and goes out- scavengers come in and 
take rubbish 

 Dunes contain lots of rubbish – residents collect glass 
 Council needs to come in and take garbage 
 Council come in to assist when SES can’t get in  
 Residents tell each other and look after each other when flood comes in- move cars 
 SS shacks- half are permanent 
 Know where damage is going to happen- holes when tide retreats 
 More input from residents e.g. map where floods have happened at Dublin workshop 

only (only 1 resident attended from Middle Beach- need more comprehensive 
flooding information)  

 Extension on the southern levee will work- need evidence from long-term residents 
 More knowledge from local community needs to be gathered – how to engage with 

Council- need more workshops like this 
 Power lines-do they need to be relocated? 
 Landlines get submerged when flooding occurs 
 Need to discuss communication – bring information to Council of photos of past 

events 
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5Questions asked by residents during group discussions  

 

Parham and Webb Beach 
 Flood warnings should be issued by Council  
 Council could put markers on the road to show how high the flood level is – or could Council 

raise the road? 
 At what flood level would affect the dump site at Parham? (In AHD) What is the difference in 

levels? 
 Webb Beach – sea water through the pedestrian walkways at Jarvis Street – could walkways 

be raised? 
 Huge holes in side of road at Webb Beach from last king tide 
 What about far-northern edge of Parham? If a flood event, trouble for people living in flood 

area. 
 Consequence of storm event and king tide – can’t predict king tides- could Council list 

projected living tides over a year? 

6 
7Thompson Beach  

 What impact could this information have on car insurance? – reducing flood risk 
should reduce premiums 

 Ruskin Road ‘obvious’ location for emergency assembly point 
 Some members of the community don’t believe that it’s not a natural levee – others 

have copy of original development plan (Margaret Tillis* photo) 
 Would raising the esplanade help? 
 Has the levee slumped from when it was created/modified 
 Some people suggested bituminise the esplanade but don’t believe that council has 

the funds for this (not the climate change flavour of the month) – Would it help? Mark 
Western didn’t know. 

 Wouldn’t it be better to spend money on preventing the 2100 level rather than 

piecemeal projects? 
 Have not seen water climb over levee and large pipes have taken water out 
 Why is not raising the road feasible? Making assumptions – costs and also 

impractical for residents – create a hollow because settlement is sitting on 8m of shell 
grit, rainwater is not a problem as is drains through  

 Have seen water from Third Creek during high tide and heavy rain towards south/rear 
levee 

 Does this mean that Council will force new buildings to be built on stilts or similar? 
 Does cost for these levees include revegetation? Yes 
 Seems most vulnerable point is Baker’s Creek as it’s the lowest part of the North 

8 
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9Workshop Discussion 

9.1.1.1 How can Council and the community work together to respond to 
flood events? 

 Has to revolve around Council, each community has an association and 
neighbourhood watch, Council should establish a key point of contact in each group.  

 Council reluctant to spend money on issues raised by community. 
 No one in Thompson Beach wants Council to touch foreshore and strip native 

vegetation – it won’t revegetate overnight  
 Recently Council suggested that would rebuild levee but didn’t consult with 

community 
 General feeling – what flood? Cynical 
 People built atom bomb shelters 
 Council wanted to wipe out Coastal Zone – no thoughts about managing flora and 

fauna- one of the most pristine migrating bird areas- no management plan 
 Really want esplanade to be bituminised (secondary) Could this be a part of the 

solution? 
 Want more certainty – hoping that technology in the future would be more accurate 

over 35+ years 
 Want to spend Council money now, but not certain 
 Trust. Council promised to keep weeds clear from recreational path areas with boat 

access – haven’t done this 
 Residents maintain Thompson’s Beach- have to be self-sufficient 
 Residents re-wired fence along esplanade 
 Seems like the decisions have already been made  
 Common sense 
 Use local knowledge from the past 
 Communication – king tides, heights expected, provision of information  
 Council take more action -2007 sand dunes at Webb Beach not fixed 
 Markers on road leading to settlement – where the edge of the road is 
 Money in budget for flood management e.g. Fix Webb beach road 
 Signs need to be concreted in – not vandalised 
 How does Council want us to report problems – budget and when scheduled (2 way 

communication) 
 Residents groups/spokesperson communicate with Council – information to flow to 

broader community 
 King tide information in local buildings, Council rate notices 
 Need to have plan for households – cover all likely scenarios i.e. bushfire plans 
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1.0 Introduction 
This report provides a summary of the outcomes of the Community Consultation 
Workshop held with the community of Middle Beach on 21 May 2014. The workshop 
was undertaken at the Middle Beach Education Centre. A total of 28 people 
attended the workshop. 

The purpose of the workshop was to provide information to the Middle Beach 
Community about the State of Play Report and the Middle Beach Draft Framework 
Report. Both these reports were made available to the community prior to the 
workshop.  

This workshop is a supplementary workshop to that which was conducted on 27 
March 2014 where it was ascertained that the Middle Beach community had not 
been provided with sufficient detail on the past and predicted flooding issues that 
are relevant to the settlement of Middle Beach and the immediate adjacent 
locality.  

2.0 Workshop Format  
The workshop comprised of an overview of the Coastal Settlements Adaptation 
Study by Council’s Strategic Projects Coordinator; a presentation by the Consultant 
(UniSA) detailing the flooding issues specific to Middle Beach and the adaptation 
responses proposed in response to the study; and, workshop group discussions 
facilitated by Council’s Strategic Coordinator with the support of the two Elected 
Members and three Council staff.  

A detailed format of the workshop is shown in Appendix A. 

3.0 Group Discussions  
The group discussions were based around adaptation options for the settlement of 
Middle Beach. During the presentation, prior to the group discussions, the 
participants were advised that flood protection is not a viable option for the 
settlement and that accommodation strategies, such as flood control and 
emergency management plans, are the only viable options.  

The group was evenly placed around discussion tables with either an Elected 
Member of Council or a Council staff member. Both the consultant (Mark Western- 
UniSA) and Council’s Strategic Projects Coordinator rotated around the tables to 
answer any questions that arose from each individual group.     
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The following questions were used to guide the discussion.  The responses are tabled 
in Appendix B.  

Part A: Past Flood Events 
 

During Stage 1 of the Study, the Community provided valuable information 
pertaining to past flood events 

Do you have any information about past flood events that would be of interest to 
Council? If yes, please fill in the Response Form.      

 

Part B: Proposed Flood Control Works 
During the presentation the Consultant has proposed a number of flood control 
works, such as the construction of levees and the raising of The Esplanade, as 
accommodation strategies.  

B1. Are these flood control works adequate? 

B2. If yes, when should the flood control works be implemented? 

B3. What positive impact will the proposed flood control works have on you and the 
rest of the community?  

B4. What negative impacts will the proposed flood control works have on you and 
the community?  

B5. Are there other flood control works that should be considered? (e.g. sea walls, 
levees in other locations, additional earth works). 

Part C: Proposed Accommodation Strategies 
The Consultant has proposed the development of Emergency Management Plans, 
the designation of an Emergency Evacuation Point, and the raising of buildings as 
an accommodation strategy.  Accommodation strategies include the raising of 
buildings, implementing emergency management plans, and changing planning 
policy (e.g. the requirement for future buildings to be built on stilts or be transferable, 
or the prevention of future development). 

C1. What is your response to raising your house? 

C2. Is the location of the proposed Emergency Evacuation Point appropriate? 

C3. Who should develop the Emergency Management Plans? 
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Part D: Retreat 
The Consultant has highlighted the proposed flood control works and the 
accommodation strategies are only feasible to 2050 (a flood event of 0.3m above 
the current flood levels). 

D1. If a strategy to retreat the settlement was proposed, what would your response 
be? 

D2. What impact would this have on you? 

Part E: Flood Preparation and Response 
The State of Play Report has highlighted that significant flooding occurs now at 
Middle Beach and the community have confirmed this by providing information on 
past flood events to Council.  

E1. How are you currently warned that flooding is likely to occur? 

E2. What is the best way the community can be warned of a potential flood? 

E3. What do you do to prepare for the flood? 

E4. What else needs to be done to ensure that the community are flood ready? 

E5. What do you think Council should do to assist the community to be flood ready? 

E6. After a flood has occurred, what do you do? 

3.1 Past Flood Events 
Participants were invited to complete a Response Form if they had any additional 
information pertaining to past flood events that they hadn’t previously submitted.  
No Response Forms have been received by Council to date. One participant 
delivered photos of the May 2011 flood event and spoke with the Strategic Projects 
Coordinator on 22 May 2014. The original photos were scanned and given back to 
the community member. These photos have been added to the collection of 
Middle Beach past food events file.   

3.2 Proposed Flood Control Works 
Prior to the start of the group discussions, the Consultant highlighted that it is not 
viable to protect the settlement of Middle Beach from flood events now, or in the 
future, and that the best accommodation strategies would be to install flood control 
works to direct the flood waters away from the settlement and to develop 
emergency management plans.  

There was a mixed reaction to the question as to whether or not the proposed floods 
control works would be adequate.  Some participants replied No, others responded 
that the proposals seemed feasible, however additional engineering would be 
required. The more prominent suggestions were as follows:   
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• the access road into Middle Beach needs to be raised approximately 800mm 
from the northern corner of the settlement to ‘Cows Corner’; culverts to be 
put under the raised road so that water can quickly recede from the area; 
and depth indicators installed.   

• the car park to the east of the existing toilet block needs to be raised to 3.0 
metres to provide high ground for vehicles to be safely parked and to provide 
sufficient space for an emergency helipad.  

• additional fill material is required at the concrete block wall adjacent to the 
boat ramp as this was installed as an erosion control measure.  

• a rear levee is required to provide a level of protection at the rear of the 
settlement. 

• a second evacuation point is required to ensure that all residents have 
access to a high point.  

When asked which of the above suggestions are  a priority, the group considered 
that the emergency evacuation point(s) are a high priority and should be 
implemented in the next 1-2 years; raising the road and installing culverts a medium 
priority; and installing a levee at the rear of the settlement the next priority.  The 
general consensus was that the works should be undertaken over the next 1- 5 years 
with ongoing monitoring.  

The residents who participated in the workshop responded that the positive impacts 
of the proposed strategies were that the existing amenity and recreational areas 
would be protected by the proposed flood control works and they would feel safer 
and more confident in the future of the Middle Beach settlement.  

There was a general consensus that there were no negative impacts likely to result if 
the proposed flood control measures were implemented. The residents were 
confident that the investigations would identify weaknesses that could be addressed 
as time prevailed, that any inherent inconvenience during construction would be 
worth it in the long run and that it would encourage the Government to invest in 
protection of the coastline.   

3.3 Proposed Accommodation Strategies  
The group were invited to comment on the proposals to raise houses, designate a 
communal evacuation point and develop emergency management plans.  

There were mixed reactions about the proposal to raise the existing houses. Whilst 
some residents responded that they had no issues with the proposal, some residents 
highlighted the proximity to electricity power lines and the inherent issues raising 
houses would have. Others highlighted that some of the current shacks may not be 
in a suitable condition that would facilitate them being raised. The cost of raising the 
houses was also a concern and some residents enquired as to who would fund the 
raising of the houses.    
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The location of the proposed evacuation assembly area was generally accepted. 
One group suggested that the area to the east of the toilet block, when built up, 
would be more favourable.  

Some residents suggested that a second evacuation assembly area should be 
considered to ensure that all residents can access a safe vantage point.  

There was a general consensus that the Emergency Management Plans should be 
developed by both Council and the community. The Foreshore Advisory Committee 
was suggested as a key partner. It was also suggested that volunteers in the 
community could be appointed as primary contact people for emergency services 
to liaise with to disseminate flood warnings and provide guidance. Poor mobile 
phone and internet coverage was highlighted as an issue that would impede 
communications.  

3.3 Retreat 
There was an overarching consensus that a retreat of the settlement was not a 
favourable option and that such a proposal would cause anxiety to many of the 
residents. It was also highlighted that the financial implications  would have a 
detrimental effect on many residents. Questions were raised about who would fund 
the retreat and what land would be made available for the settlement to retreat to.  

3.4 Flood Preparation and Response 
There  existing strong community participation with regard to flood preparation in 
Middle Beach. The existing community are proactive in ensuring they are flood 
ready and have a communication regime in place to ensure all residents are aware 
of potential flood events. When a flood event is eminent cars are moved to higher 
ground, valuables are relocated, and the residents ensure that all members of the 
community are aware and prepared for the event.  

Currently the community are alerted to potential flood events via radio broadcasts 
and communication via mobile phones or person to person contact. 

After a flood event has occurred the community collaboratively clean up and 
check on the welfare of each other.   

Given that mobile phone coverage in the settlement is poor, the groups highlighted 
the need for developed Emergency Management Plans and suggested the 
installation of an audible alarm that could be used to warn residents of an 
impending flood. The group also highlighted the appointment of Flood Wardens to 
take on the responsibility of ensuring the rest of the community are aware of, and 
prepared for, an impending flood event.  The installation of flood markers on road 
sides was raised as an immediate need.      

In response to what needs to be done to ensure that community are flood ready, 
the groups suggested that in addition to the development of Emergency 
Management Plans, a new residents’ information kit needed to be prepared. In 
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addition, some residents raised the need to assess the appropriateness of the 
location of existing infrastructure, such as power lines and power supply equipment.  

Summary 
Overall there was a general response that residents appreciated the efforts of 
Council to seek the input of the community with regard to the Coastal Settlements 
Adaptation Study. The groups highlighted  that continued communication between 
Council and residents was important and there is a definite need to work together to 
prepare and respond to future flood events.   
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Appendix A: Workshop Agenda 
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District Council of Mallala - Coastal Settlements Adaptation Study 

Community Consultation Agenda 

Middle Beach 

Wednesday 21 May 7:00pm 

Middle Beach Education Centre  

 

Timing (pm) Activity 

7:00  
 

Arrival and Welcome 

7:05 – 7:15 
 

Introduction 
- Overview of Workshop 

 
7:15 – 7:45 - Presentation of past flood events and 

proposed adaptation options by  
Mark Western, UniSA  

 
7:50 – 8:10 Question and Answer session 

 
8:20 – 8:45 
 

Workshop discussion 
 

• Do you have any additional information 
pertaining to past flood events? 

• What is your response to the adaptation 
options proposed? 

• How can Council and the community 
work together to respond to flood 
events? 

 
8:45 – 9:00 
 

Summary / Where to from here 
 

9:00 
 

Close 
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Appendix B: Summary of Responses 
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Middle Beach Workshop – Summary of Responses 
Project Coastal Settlements Adaptation Study  
Workshop Date 21 May 2014 
No of Attendees 28 
 

PART B: PROPOSED PROTECTION STRATEGIES 
B 1: Are these protection Strategies adequate? 
Ideas seem feasible, but needs further development – engineering? 
Concrete blocks - perhaps on east flood wall to prevent erosion, contain material? 
 
Bend in the road (see map) 
Depth indicator (signs) where low 
 
No 
 
Need to raise road through to other side of salt flats (Cow Corner) (blocks start) 
Culvert required under road 
Link action with salt creek dredging (shell grit) and core material 
Protection to gazetted road 
B2: If Yes, when should the protection strategy be implemented? 
Protect for existing sea levels and monitor if yearly rise is on track as predicted. 
 
Within 12 months – 5 years (gradual programme) and ongoing. 
Road is highest priority, then extending levee (at the back) is next priority. 
 
Prioritise: (1) Cow Corner to settlement; (2) levee; (3) raise road behind shacks 
 
High access for emergency = high priority action – 1-2 years 
Culvert at strategic points with valves – at low points = medium priority 
Raised platform at boat ramp and future car park – link with salt creek (medium priority – 2-5 years) 
Emergency Services – helipad (low priority) 
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B3: What positive impact will the proposed protection strategy have on you and the rest of the community? 
Protects existing amenity and recreational area.  Gives community a change to be heard and included. 
 
Feel safer and more confident – a plan for the future and support. 
 
All positive impacts.  
B4: What negative impacts will the proposed protection strategy have on you and the community? 
Nothing negative.  Investigation will identify weaknesses.  Encourage Government to invest in our coastal protection and provide funding. 
 
Don’t see any negative impact; inconvenience factor will be worthwhile in the end. 
 
Middle section seems to be isolated whatever. 
 
Only negative – emergency platform – end of road. 
B5: Are there other protection strategies that should be considered  (e.g. sea walls, levees in other locations, additional earth works)? 
Raise a large car park east of toilet block to 3+ metres.  In event of flood, cars can be moved to the raised car park.  People can shelter in their 
cars from wind/rain.  Rescue helicopter can land unimpeded on the large raised car park.  Picnic platform would be vandalised. 
 
What Mark and John have discussed is fine.  Cars need to be protected (somewhere higher to put cars) – has been salt damp issues in the past. 
 
Access road needs to be raised.  The main road needs to be raised ~800mm = town corner to cow corner. 
From boat ramp round behind shacks needs filling. 
Emergency assembly point needs to be accessible to all – might need 2 assembly points. 
Other options – forward structure – raised to provide level of protection (fore dune) – needs to occur before re-veg program (W Barnes – NRM) 
(high priority) 
Rear levee – high priority (linked to road raising) 

PART C: PROPOSED ACCOMMODATION STRATEGIES 
C1: What is your response to raising your house? 
Consider that electricity poles will need to be moved away from existing houses (require 4m clearance).  If houses raised, would be closer than 
4m. 
Would be happy to raise house if evidence was overwhelming. 
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Is not feasible with current shacks - not all suitable. Future houses need to be raised (as a standard building regulation) for Middle Beach. 
 
Need to identify potential cost involved to raise dwellings and feedback to residents. 
New dwellings should be built at raised level. 
 
Comfortable with that concept. 

C2: Is the location of the proposed Emergency Evacuation Point appropriate? 
Would suggest an alternative site – east of toilet block, when built up. 
 
If levee built, proposed Emergency Evacuation Point would work.  Need to have a sign – is highest point. 
 
Note: Due at rear flattened by Council to relocate shacks on foreshore (near car park).  Contact John Vernes for detail. 

C3: Who should develop the Emergency Management Plan? 
Radio and TV broadcasts / mobile phone other than Telstra is unreliable at present. 
Consider a list of volunteer contact persons for Emergency Services to contact in event. 
 
Consultation between Council and community reps and ongoing community consultation. 
 
Council and community 
 
EMP – Foreshore Advisory Committee 
Review existing templates - Google 

PART D: RETREAT 
D1: If a strategy to retreat the settlement was proposed, what would your response be? 
No – adamant about this point! ‘love the place’ ladies children would still feel the same in 2050. 
 
Who is going to fund it?  It’s a home, not just a house. 
 
Refer to case study – Byron Bay – precedent for failure 
Who will fund such action? 
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D2: What impact would this have on you? 
Causes anxiety – impact is – destitute and homeless.  Impact on future generations including financial. 
 
Need land 
 
No support 

PART E: FLOOD PREPARATION AND RESPONSE 
E1: How are you currently warned that flooding is likely to occur? 
Mobile phones / radio broadcast / bush telegraph 
 
Word of mouth, TV news, next door neighbour knocks on door and then phone – chain reaction – check neighbours and shift car (valuable asset) 
 
Independent 
 
News service 

E2: What is the best way the community can be warned of a potential flood? 
Computer goes down, mobiles don’t work, landlines affected by rain. Siren – as part of EMP – who is responsible for turning on? Need a few 
dedicated officers. 

E3: What do you do to prepare for the flood? 
Move the car.  Each home needs to know where the highest point to move car.  Limited high ground.  Anything precious put in car and round up 
pets and plants. 
 
Assets – moved/raised 

E4: What else needs to be done to ensure that the community are flood ready? 
Specific information – flood information kit for new residents – basic – Council to prepare and residents to give out – contact numbers. 
 
Policy – raising of power supply – ‘Building Code’ 
Not much more 
Deal with infrastructure  
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E5: What do you think Council should do to assist the community to be flood ready? 
Already has been covered in answers and Council more proactive in cleaning up beach.  Better signage for front and back road. 
 
Council go ahead with recommended actions 

E6: After a flood has occurred, what do you do? 
Tidy up. Check neighbours to see if they need assistance.  Esplanade Road – need Council assistance.  Council could help remove ‘bulk rubbish’ 
and fill in holes.   
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