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1.0 Introduction 
Australia is facing the impacts of a changing climate. More frequent and 
intense storms, heatwaves, bushfires and other extreme weather events are 
impacting our settlements and are likely to increase in the future and pose 
an even greater risk to communities with potential damage to housing and 
infrastructure and threats to public safety including loss of life. 
The developments we design and build today must adapt to future climate 
events and be resilient to future events. 
 
The future adaptation and resilience of our 
developments depends on two main elements – the 
hard infrastructure (buildings, roads, utilities etc.) and social infrastructure (the community of 
residents, visitors and workers). It is the 
combination of these two main elements that creates good levels of adaptation and resilience. 
To understand the resilience of both these elements 
for the Alkimos Beach and Alkimos Vista communities, Lendlease has undertaken a climate 
change risk assessment and defined adaptation 
actions to build the resilience of that infrastructure 
and communities to climate change. Both 
developments are delivered in partnership with 
WA’s land development agency, LandCorp and 
form part of LC’s wider Alkimos precinct, located 
within the City of Wanneroo in the popular 
northwest coastal corridor of Perth, just 15km north of Joondalup and 40km north of Perth.  
Alkimos Beach is a vibrant community, with a strong 
focus on setting a new benchmark for sustainable 
living and is the first Australian community to 
achieve a 6 Star Green Star Communities 
certification. The community will have: 

 ~6,000 people and 2,200 lots across the 
community 

 19 parks with every home being within 
400m of a park and 1/3 of the community 
being dedicated park, open space and 
64ha of foreshore, and a large sporting oval 
and an extensive hike and bike network, all 
encouraging a healthy and active lifestyle 

 1 private (primary and secondary learning) and 1 public primary school 

 Direct access to a local village centre and a 
neighbourhood centre 

 Community infrastructure and 
environmental features  like solar panels, 
community scale battery storage and  

 Be a smart community, technologically linked to meet the demands of the future. 
Alkimos Vista has been master planned to 
maximise connections to the future Alkimos transport hub and the Perth city centre as well as its 
neighbouring communities and sister community 
Alkimos Beach and LandCorp’s future development, Alkimos Central, planned to provide 
some key services for the Alkimos-Eglington 
District. Alkimos Vista is targeting a 5 Star Green Star Communities rating and provides similar 
connectivity like Alkimos Beach, offering a family 
focused destination with an urban lifestyle. The 
community will have: 

 ~4,000 people and 1,500 lots across the community 
 18 parks and a large district open space and every home being within 400m of POS; 

1/2 of the community being dedicated park, 
open space and regional open space, and 
an extensive hike and bike network, all 
encouraging a healthy and active lifestyle 

 1 public secondary and 1 public primary 
school 

 Community infrastructure and 
environmental features  like solar panels 
and  

 Be a smart community, technologically 
linked to meet the demands of the future. 
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This plan and risk assessment has followed the AS 
5334:2013 Climate change adaptation for 
settlements and infrastructure - A risk based approach and is consistent with the Lendlease 
Corporate Risk Methodology and Framework.  
The process involved the rating of 18 key climate change risks, prioritising these risks, and then 
responding to all risks that have been rated 
moderate or significant. Section 5 outlines all the adaptation actions for each of the priority rated 
risks.  

In addition, a Community Resilience Plan has also 
been prepared to provide insights into how 
emergency events will be managed and the ways in which general community capacity will be facilitated 
within the two developments and the City of 
Wanneroo. 
REVIEW OF PLAN 
With the expected completion in 2028, we will 
review the progress of our initiatives contained within this report every five years. 
Next scheduled review: 2023 
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2.0 Australia’s climate has changed 
In the “State of the Climate 2014” report the Bureau 
of Meteorology and the CSIRO discuss the long-term climate trends that are occurring across 
Australia.  
Australia’s climate has been warming since 1910, 
and accelerating since the 1950s. The mean 
surface air temperature has warmed by 0.9°C since 
1910, with daytime maximum temperatures 
warming by 0.8°C. The number of months classified 
as very warm has increased from 2% during 1951 
to 1980 to 7% between 1981 and 2010. Since 2001, the number of extreme heat records in Australia has 
outnumbered the extreme cold records by a factor 
of 3. 
Seven of the ten warmest years on record have 
occurred since 1998. The duration, frequency and 
intensity of heatwaves have increased across larger parts of Australia since the 1950s. 

The changes in rainfall have been more varied 
across Australia and across the seasons. The Australian average annual rainfall has increased 
since records began in 1900, mostly due to an 
increase in rainfall in the North West since the 
1970s. In south west Australia, there has been a 
17% decrease in average winter rainfall since 1970; 
south east of Australia has experienced similar 
reductions in winter rainfall since the mid-1990s. 
With declining rainfall, increasing temperatures and 
heat waves comes increased bushfire danger. The weather conditions that are likely to cause 
increased fire risk are monitored in Australia using 
the Forest Fire Danger Index (FFDI). Extreme fire weather days have become more extreme in 24 of 
the 38 climate reference sites across Australia 
since the 1970s. The largest increases in FFDI occurred in spring and summer, indicating a 
lengthened fire season (CSIRO & BoM, 2014).

How has our climate changed? 

Mean surface air temperature has increase by 0.9°C since 1910. 

Since 2001, the number of extreme heat record in Australia has 
outnumbered extreme cold records by a factor of 3:1.  

7/10 of the warmest years on record have occurred since 1998. 

Australia’s sea levels are rising, with increase of 3.6mm per year. 
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3.0 Climate Changes and Projections 
 

The Australian climate is constantly changing; 
natural cycles bring hot weather and drought 
followed by cooler weather and increased rainfall, 
however the influence of human activity is having a 
more prominent influence on our climate system, 
amplifying and prolonging the effects of these 
natural cycles. 
We are emitting more and more greenhouse gases 
into the atmosphere – from carbon dioxide due to 
the burning of fossil fuels to the release of methane and nitrous oxide from the management of waste 
and our agricultural systems. The increases in 
greenhouse gases in our atmosphere are creating 
the primary climate effects of changing 

temperatures, rainfall and sea-levels and are 
presently showing no signs of slowing globally.  
These changes in temperature, rainfall and sea-
levels are creating secondary effects; changing 
relative humidity, droughts / floods, heavy winds 
from storm events, cyclones and bushfires. 
Although each of these effects is important, they should not be viewed in isolation as they interact 
directly or indirectly with the each other.  
  

How is the climate 
projected to change? 

Annual temperatures are expected to increase by up to 5.1°C. 
Hot days are projected to increase 
to more than 100 additional warm 
spells per year.  

Rainfall in southern Australia is 
projected to decrease by as 

much as 50%. 

Severe winds across 
tropical regions are 
expected to increase. 

With rainfall intensity increases 
and sea level rise, risks of flash flooding has increased. 
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CHANGING TEMPERATURES  
Increases in minimum, maximum and 
mean temperatures are projected across Australia over the next 100 years. The annual 

average temperature is projected to increase by 
1.4-2.7°C under a Representative Concentration Pathway (RCP) 4.5 scenario, and 2.8-5.1°C under 
a RCP 8.5 scenario.  
Increased warming is generally lower along most of the coast, particularly the south during winter 
months, as these areas are also effected by coastal 
changes. Increases in warming will result in more 
frequent extreme temperatures, including hotter 
days, warmer cold extremes and reduced frost.  
Hot days will generally be around 3-5 degrees warmer, with warm spells (6 days or more), 

increasing dramatically to more than 100 additional 
warm spells each year under a RCP8.5 scenario.  
Southern Australia is likely to see more dramatic increases in winter and spring solar radiation, of up 
to 3% under a RCP8.5 scenario.  

 

 Mean temperature anomalies average for Eastern Australia (calculated for an annual RCP8.5 Scenario) (CSIRO 2017) 
CHANGING RAINFALL 
Changes in rainfall will vary across 
Australia: In Southern Australia, winter and spring rainfall is projected to decrease, declining by 

as much as 50% under an RCP8.5 scenario. 
Summer and autumn rainfall is less reliably 
projected with variances across the southern 
regions. 

Eastern Australia’s natural variability will dominate 
trends due to climate change, with projections 
indicating that winter rainfall will continue to decrease. Northern Australia is similar with natural 
variability dominating projections.  
Overall trends indicate the drying of sub-tropics and 
tropics and across southern and eastern Australia, 
with natural variability of rainfall remaining 
significant for these areas.  

Australia will have 
more extremely hot 
days, fewer cool days 
and longer heat 
waves. 



Climate Change Adaption and Resilience Plan  
 
 

7 

Despite the reliability of average rainfall changes 
across the nation, extreme rainfall events are 
projected to get more intense, specifically the annual maximum one day rainfall events.  
Similarly, to rainfall, snowfall and snow cover is 
projected to decrease, due to increased snowmelt from higher atmospheric temperatures and 
decreased snow fall events. 

 
SEVERE WEATHER EVENTS  
Wind speeds across Australia have 
significant natural variability, which 

makes modelling and predictions associated with 
climate change impacts difficult to project. Climate 
models however predict an increase in extreme wind events which correlate with seasonal changes, 
with a tendency to increase in tropical areas, and 
marginal decrease in south eastern Australia.  
Severe weather system changes are difficult to 
project with confidence, although trends show 
tropical cyclones occurring less frequently but increasing in intensity, while mid-latitude systems 
are expected to shift towards the south, as the 
tropics expand southward. 

SEA SURFACE TEMPERATURE AND 
SEA LEVEL RISE  

Sea level rise is occurring across Australia’s coastal 
areas, with most areas experiencing an average 
sea level rise of 2.1 - 3.1 mm/yr since 1996. These 
figures consider vertical land movements due to geological activity (e.g. plate tectonics), El Nino 
effects, and natural climate variability. These sea 
level rises are consistent with observed global 

averages.  Unless global greenhouse gas 
emissions are significant abated, the sea level is 
expected to increase at a faster rate during the 21st century as the melting of land ice and thermal 
expansion of the oceans increase exponentially.  
Sea surface temperature has increased significantly, with near coastal sea surface 
temperature rise expected to be around 0.4-2°C by 
2090 under an RCP8.5 scenario, posing significant threat to coral reefs and marine species around 
Australia.  

DROUGHTS & BUSHFIRES 
Generally, time in drought is likely to 
increase across southern Australia, 

and increase in frequency, consistent with the overall decreases in rainfall. While other areas 
across the country show greater variability in 
drought. Duration of extreme drought are also expected to increase across the country, in 
correlation with decreased rainfall projections.  
Higher temperatures and increased drought, are also likely to increase the risk of bushfires. 
Australia’s south-east is already seeing projections 
of longer more intensive fire seasons.  

 
CHANGING RELATIVE HUMIDITY 
Overall, relative humidity is projected to decline by up to 6%; most significantly across inland 

regions, during winter and spring. The least change 
is projected to occur during summer and autumn months. General trends show the sub-tropic and 
tropics are shifting southward, while sub-tropic and 
tropic areas are seeing trends of decreased relative humidity. 
Solar radiation is linked closely with temperature 
and relative humidity, overall trends across 
Australia suggest increased levels of solar 
radiation.

  

Australian 
rainfall 
frequency is 
decreasing, 
while rainfall 
intensity is 
increasing. 

A hotter and drier 
Australia 
increases the risk 
of bushfire. 
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The common consensus amongst climate modellers and scientists is that based on current levels of 
governance, culture and climate action, a RCP6-mid is the most likely future climate scenario. RCP6-mid has 
been used to predict the likely climate effects that will impact Perth’s northern region using SimClim software from Climate Systems. SimClim uses the latest Coupled Model Intercomparison Project (CMIP5) climate data 
to model the risks of climate change. Two future timelines are used, 2030, to reflect short term climate changes 
and 2070, to reflect long term trends in regional climate changes. For more details of climate projections for the region see Appendix 1. 

Climate Variables  2030 2070 
Annual Daily Average 
Temperature  Annual Maximum +1°C +2.1°C 

Annual Extreme 
Temperature 

Probability of 3 consecutive days over 
35°C in Summer for a 10-year return 
period 

+118% +143% 

Increase in average number of days 
over 35°C annually +17.5% +43% 

Annual Average 
Rainfall Decrease from 1995 -7% -13% 

Annual Average 
Relative Humidity Decrease from 1995 -0.3% -0.6% 

Sea Level Rise Using 0cm in 1995 as the baseline 12.36cm 33.99cm 

Wind Speed Annual change in wind speed  ~+0.1% +0.3% 

Cyclone Frequency Likelihood of cyclone frequency and 
intensity change 

Increasingly lower frequency with increased 
cyclone/storm intensity 

North Perth future climate based on change from 1995 baseline and RCP6.0 mid-climate sensitivity (Appendix 1) 

 Impacts of Climate Change in WA taken from City of Wanneroo Climate Change Adaptation and Mitigation Strategy 
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4.0 Risk Analysis  
The risk assessment for the Alkimos Beach and 
Alkimos Vista developments, has been conducted 
in accordance with the following documents:  

 ISO 31000:2009 Risk management – 
Principles and guidelines  AS 5334:2013 Climate change adaptation for settlements and infrastructure - A risk 
based approach  Australian Government - Climate Change 
Impacts & Risk Management: A Guide for 
Business and Government  SA/SNZ HB 436:2013 (Guidelines to 
AS/NZS ISO 31000:2009): Risk management guidelines - Companion to 
AS/NZS ISO 31000:2009. 

For detailed information on the methodology and 
framework used in the risk assessment refer to 
Appendix 2.The key assets that were reviewed for climate change risks include: natural and hard 
landscaping elements; water supply; grid power; 
stormwater and drainage; internal roads, cycleways and footpaths; interconnectivity; external roads; 
housing; commercial buildings; and 
communications. 
ESTABLISHING RISK PRIORITIES  
For the two Alkimos communities, 9 risks were 
rated either significant or moderate, thereby 
requiring mitigating actions. A stakeholder 
consultation was conducted as a part of the process 
of establishing risk priorities (See Appendix 5).   The significant risks facing these developments are 
risks associated with extreme heat and heatwaves, 
causing drought and bushfire potential; lower but more intense rainfall, causing potential inundation 
and threats from sea level rise. As such many of the 
mitigating actions are focused on these risk priority 
areas. 
Key issues facing the North Perth region are similar 
to those for the Alkimos region and include:  
 Increasing temperature - likely to impact the 

potential for drought and bushfire as well as 
flora and fauna   Reduced rainfall further amplifying the impact of drought   Increased weather events including severe storms   Increased intensity of rainfall and sea level rise, causing inundation, flooding - further 

compounding issues associated with flooding 
from severe weather events.  

Overall, 5 risks were rated significant:  
Risk #1. An increase in average temperatures may 
lead to an increase in HVAC energy and water 
demand and associated utility and maintenance 
costs for all stakeholders. 
Risk #2. An increase in extreme heat days could 
lead to reduced thermal comfort within the 
resident’s properties as well as within the commercial properties and the schools. Existing air 
conditioning systems and passive control measures 
may not be adequate anymore. 
Risk #3. An increase in the number of extreme heat 
days could lead to heat stress and UV exposure of 
residents and other stakeholders. 
Risk #11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) which 
then may impact ability to operate buildings and 
irrigate gardens optimally for all stakeholders at 
Alkimos Beach and Alkimos Vista and Lendlease’s 
and the Council’s ability to establish and irrigate POS and landscaping in streetscapes. 
Risk #12. Increases in sea level may result in 
permanent inundation of properties limiting land availability, access and egress. 
A further 4 risks were rated moderate: 
Risk #4. An increase in extreme heat days may lead 
to a decrease in network capacity and increases in 
blackouts and brownouts causing stakeholder 
inconvenience and business interruption. 
Risk #5. An increase in extreme heat days may 
accelerate the carbonation of concrete structures 
and softening of paving leading to rectification requirements and increased safety risk. 
Risk #15. More frequent bushfires will increase risk 
of total or partial fire damage to structures and landscape, causing property damage, health and 
safety issues and business interruption. 
Risk #16. More frequent bushfires will increase the 
risk of smoke penetration into buildings through 
unsealed areas, causing property damage, health 
and safety issues and business interruption. 
For the complete results of the risk assessment and 
residual risk assessment refer to Appendix 4.
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5.0 Climate Adaptation Plan 
Our built environment must be designed not just for today’s climate but for the future climate as well. We 
need to masterplan our communities, design our buildings and infrastructure to adapt to high and extreme 
climate risk scenarios. This may require taking the design beyond current minimum compliance but this is 
essential in maintaining the resilience of our developments into the short and long-term future.  
The key priority risk scenarios identified within the climate effect risk scenario have been addressed within the design and construction of Alkimos Beach and Alkimos Vista. 

No. Action(s) Project Relevant priority risks Responsibility Timing 
Heatwave and temperature increases – primary and secondary effects  
1  Issue design guidelines and information to 

future residents and project home builders, 
encouraging light coloured roofs, passive design considerations, home energy 
efficiency, native flora options etc. For 
example: Residential Design Guidelines and 
brochures - “Your Guide to Smart 
Landscaping”, “Your Guide to Smart Living”, 
Your Guide to Smart Building  Sustainability education program including 
workshops, videos and Eco-coaching - 
voluntary one-on-one coaching and educational assistance to understand and 
promote more sustainable building choices 
and options for residents and owners  Other online information / brochures. Published materials and programme content 
to include references to future Climate 
Change Impacts and actions that residents 
can take to build resilience and adaptive 
capacity when making purchasing decisions. 

All 
 
 
 
  
 
 
All 
 
 
 
 
All 
All 
  
 

1. An increase in average temperatures will 
lead to an increase in HVAC energy and 
water demand and associated utility and 
maintenance costs for all stakeholders. 
 
2. An increase in extreme heat days could 
lead to reduced thermal comfort within the 
resident’s properties as well as within the 
commercial properties and the schools. 
Existing air conditioning systems and passive 
control measures may not be adequate anymore. 
 
4. An increase in extreme heat days may lead 
to a decrease in network capacity and 
increases in blackouts and brownouts causing stakeholder inconvenience and business 
interruption. 
 

LandCorp/ 
Lendlease:  
Sustainability / 
Marketing/ 
Sales Team 

Ongoing - 
Staged as per 
masterplan 
delivery timeline 
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No. Action(s) Project Relevant priority risks Responsibility Timing 
2 Ensure inclusion of waterwise planting selection in 

general scheme packages including front garden 
packages 
 
Integrate waterwise planting selections as part of 
residential kerbside landscaping plans 
 
Mandate the installation of residential PV with 

rebate to 
residents 
 
Promote and incentivise take up of Energy Smart 

Home 
Package including solar PV, efficient hot water systems, 
and efficient AC 
 
Provide street trees (minimum 1 per lot) to give 
adequate shade to footpaths and road verge. 

All 
  
 
All 
 
 
All 
 
 
 
Alkimos 
Beach 
  
All 
 
 

1. An increase in average temperatures may 
lead to an increase in HVAC energy and 
water demand and associated utility and 
maintenance costs for all stakeholders. 
 
3. An increase in the number of extreme heat 
days could lead to heat stress and UV 
exposure of residents and other 
stakeholders. 

Landcorp/ 
Lendlease: DM 
team 
 
 
Lendlease: DM 
team/ Landscape 
Architect  
Landcorp/ 
Lendlease: 
Sustainability 
 
Landcorp/ 
Lendlease: 
Sustainability  
 
 
Lendlease: DM team/ Landscape 
Architect 

Ongoing -
Staged as per 
masterplan 
delivery timeline 
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No. Action(s) Project Relevant priority risks Responsibility Timing 
3 Maintain at least 80% of lots within masterplan 

orientated to maximise solar access and reduce Westerly heat load / gain  
 
Maintain minimum 30% of developable area 
dedicated to parks and open space to mitigate 
urban heat island effect 
 
Invest in local grid battery project to address peak 
load demand 

All 
  
 
All 
 
 
 
Alkimos 
Beach 
 

1. An increase in average temperatures may 
lead to an increase in HVAC energy and 
water demand and associated utility and 
maintenance costs for all stakeholders. 
 
2. An increase in extreme heat days could 
lead to reduced thermal comfort within the 
resident’s properties as well as within the 
commercial properties and the schools. 
Existing air conditioning systems and passive 
control measures may not be adequate 
anymore. 
 
4. An increase in extreme heat days may lead to a decrease in network capacity and 
increases in blackouts and brownouts 
causing stakeholder inconvenience and 
business interruption. 

Landcorp/ 
Lendlease: DM 
team / Urban 
Planner 
 
 
Landcorp/ 
Lendlease: DM team / Urban 
Planner 
 
 
Landcorp/ 
Lendlease: 
Sustainability  
 

Ongoing - 
Staged as per 
masterplan 
delivery timeline 
 
 
2014 – 2020 
 

4 Provide adequate UV resistant and low thermal 
conductive street furnishing (e.g. Modwood) within public / shaded spaces to provide people with 
locations of respite during hot conditions    
 
Install adequate drinking fountains within public 
space and adjacent to locations that may be used 
for respite or sporting activity etc. during hot conditions 
 
 
 

All 
  
 
 
All 
 
  
 
 
 
 

3. An increase in the number of extreme heat 
days could lead to heat stress and UV exposure of residents and other 
stakeholders. 
 
5. An increase in extreme heat days may 
accelerate the carbonation of concrete 
structures and softening of paving leading to rectification requirements and increased 
safety risk. 
 

Landcorp/ 
Lendlease: DM team / Landscape 
Architect 
 
 
 
Landcorp/ Lendlease: DM 
team / Landscape 
architect & 
hydraulics 
engineer 
  
 

Ongoing -
Staged as per masterplan 
delivery timeline 
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No. Action(s) Project Relevant priority risks Responsibility Timing 
5 Design Guidelines / Minimum Building Standard 

for mixed use developments to incorporate 
sustainability principles. 
 
Include references to future Climate Change 
Impacts and actions that developer(s) can take to 
build resilience and adaptive capacity.  

All 2. An increase in extreme heat days could 
lead to reduced thermal comfort within the 
resident’s properties as well as within the 
commercial properties and the schools. 
Existing air conditioning systems and passive 
control measures may not be adequate 
anymore. 
 
3. An increase in the number of extreme heat 
days could lead to heat stress and UV 
exposure of residents and other stakeholders. 
 

LandCorp/ 
Lendlease: 
Design  

During concept 
design  

6 Promote and ensure availability of guidance 
materials for future residents including brochures 
such as “Your guide to Smart landscaping”, Your Guide to Smart Living”, Your Guide to Smart 
Building. 
 
Ensure sustainability education programs 
including workshops and Eco-coaching include energy and water efficiency and water sensitive 
landscape design principles 
 
Investigate and advocate the importance of 
recycled water (purple pipe) reticulation systems 

All 1. An increase in average temperatures may 
lead to an increase in HVAC energy and water 
demand and associated utility and 
maintenance costs for all stakeholders. 
 
11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) 
which then may impact ability to operate buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos 
Vista and Lendlease’s and the Council’s 
ability to establish and irrigate POS and 
landscaping in streetscapes. 

LandCorp/ 
Lendlease: 
Sustainability / Marketing/ Sales 
Team 
 
 
LandCorp/ Lendlease: 
Sustainability 
 
 
LandCorp/ 
Lendlease / Sustainability 

Ongoing- 
Staged as per 
masterplan delivery timeline 

Bushfire – secondary effects  
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No. Action(s) Project Relevant priority risks Responsibility Timing 
7 Bushfire Management Plan  Bushfire Attack Level assessments completed for all lots and shared with 

owners and builders  Fire roads and fire breaks constructed 
throughout communities  Smart Communities initiatives including Wi-Fi points across the precinct and 
review of other aspects available to 
communicate and share with community 
members  Bushfire community guide to be shared with all residents 

All 15. More frequent bushfires will increase risk 
of total or partial fire damage to structures 
and landscape, causing property damage, 
health and safety issues and business 
interruption. 
 
16. More frequent bushfires will increase the 
risk of smoke penetration into buildings through unsealed areas, causing property 
damage, health and safety issues and 
business interruption. 

LandCorp/ 
Lendlease: DM 
team  

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

8 Negotiation with neighbouring communities to 
provide northern community connector roads to 
improve access and egress to community building 
 Ensure community building is adequately 
addressed within emergency / bushfire evacuation 
and management plans 
 
Ensure maintenance of fire roads and fire breaks 
around key infrastructure such as community building, mixed use precincts, water treatment 
plant, electrical infrastructure and residential lots 
are effectively transitioned to council / other 
stakeholders 

All 15. More frequent bushfires will increase risk 
of total or partial fire damage to structures and 
landscape, causing property damage, health 
and safety issues and business interruption.  
16. More frequent bushfires will increase the 
risk of smoke penetration into buildings 
through unsealed areas, causing property 
damage, health and safety issues and 
business interruption.  

LandCorp/ 
Lendlease: DM 
team  
  
LandCorp/ 
Lendlease: DM 
team /Council  
 
 LandCorp/ 
Lendlease/ 
Council / Fire 
services? 

Ongoing - 
Staged as per 
masterplan 
delivery timeline  
 
 
At project 
handover 

Rainfall Intensity and Sea Level Rise – primary and secondary effects 
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No. Action(s) Project Relevant priority risks Responsibility Timing 
9 Urban Water Management Plan and Local Water 

Management Pan: 
 Ensure that stormwater management includes on site retention and each lot 

having an infiltration / soak well  Coastal Setbacks to allow for 50-year 
Coastal inundation modelling line 

All 
  
 
 
Alkimos 
Beach 
 
 

11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) 
which then may impact ability to operate 
buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos 
Vista and Lendlease’s and the Council’s ability 
to establish and irrigate POS and landscaping 
in streetscapes. 
 
12. Increases in sea level may result in 
permanent inundation of properties limiting 
land availability, access and egress. 
 

LandCorp/ 
Lendlease: DM 
team  
  

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

10 Design Guidelines for future residents to include 
recommended tap flow rates (WELS rating), water efficient appliances such as dishwashers and 
front-loading washers, drip irrigation, rainwater 
harvesting etc. 

All 11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) which then may impact ability to operate 
buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos 
Vista and Lendlease’s and the Council’s ability 
to establish and irrigate POS and landscaping in streetscapes. 
 

LandCorp/ 
Lendlease: Design 

Ongoing - 
Staged as per masterplan 
delivery timeline 

11 Major mixed-use development to incorporate 
water harvesting / bladder storage systems for 
irrigation 

Alkimos 
Beach 

11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) 
which then may impact ability to operate 
buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos Vista and Lendlease’s and the Council’s ability 
to establish and irrigate POS and landscaping 
in streetscapes. 
 

Landcorp/ 
Lendlease/ ECorp 

Complete 
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No. Action(s) Project Relevant priority risks Responsibility Timing 
12 Ensure maintenance of dune habitat including 

revegetation, installation of dune-forming fences 
and effective weed and pest management to 
maximise stability of fore and rear dune systems 
 
Maintain coastal setbacks to allow for a minimum 
50-year Inundation modelling forecast 
 

Alkimos 
Beach 

12. Increases in sea level may result in 
permanent inundation of properties limiting 
land availability, access and egress. 

LandCorp/ 
Lendlease: DM 
team  
 

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

13 Incorporate Water Sensitive Urban Design elements including bioretention basins throughout 
landscape masterplan 

All 11. Decreases in annual rainfall may affect potable water availability (water restrictions) 
which then may impact ability to operate 
buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos 
Vista and Lendlease’s and the Council’s ability 
to establish and irrigate POS and landscaping 
in streetscapes. 
 
12. Increases in sea level may result in 
permanent inundation of properties limiting 
land availability, access and egress. 
 

LandCorp/ Lendlease: DM 
team / Landscape 
Architect 
 

Ongoing -Staged as per 
masterplan 
delivery timeline 

See 
item 
6 

Investigate and advocate the importance of 
recycled water (purple pipe) reticulation systems 

All 11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) 
which then may impact ability to operate 
buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos 
Vista and Lendlease’s and the Council’s ability to establish and irrigate POS and landscaping 
in streetscapes. 
12. Increases in sea level may result in 
permanent inundation of properties limiting 
land availability, access and egress. 
 

LandCorp/ 
Lendlease: 
Sustainability 
 

Ongoing - 
Staged as per 
masterplan 
delivery timeline 
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Wind and Cyclones – primary and secondary effects 
13 Implement Dust Mitigation Strategy including 

seeding of temporary stockpiles, water carts and 
street sweepers during civil works, effective 
maintenance of sediment fences and 
turfing/planting of street verges etc.   

All 3. An increase in the number of extreme heat 
days could lead to heat stress and UV 
exposure of residents and other 
stakeholders. 
 11. Decreases in annual rainfall may affect 
potable water availability (water restrictions) 
which then may impact ability to operate 
buildings and irrigate gardens optimally for all 
stakeholders at Alkimos Beach and Alkimos 
Vista and Lendlease’s and the Council’s ability 
to establish and irrigate POS and landscaping 
in streetscapes. 
 
16. More frequent bushfires will increase the 
risk of smoke penetration into buildings 
through unsealed areas, causing property 
damage, health and safety issues and 
business interruption. 
 

LandCorp/ 
Lendlease: DM 
team / Civil 
contractor  

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

14 Consider wind, UV and hail resistance and 
potential impacts as part of specification for shade 
structures throughout parks/open spaces 

All 17. Cyclones and extreme wind events will 
cause damage to existing buildings, and 
increase the risk of hail and flying debris from 
high winds, causing property damage leading 
to health and safety issues and business 
interruption. 
 

LandCorp / 
Lendlease: DM 
team / Landscape 
architect  

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

15 Review of landscaping materials and any awning 
structures, playground equipment, bus shelters for 
wind resistant / cover 

All 17. Cyclones and extreme wind events will 
cause damage to existing buildings, and 
increase the risk of hail and flying debris from 
high winds, causing property damage leading 
to health and safety issues and business 
interruption. 
 

LandCorp / 
Lendlease: DM 
team / Landscape 
architect/ Council  

Ongoing - 
Staged as per 
masterplan 
delivery timeline 
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16 Mandate Wind Category D Structural Certification 
for homes located within Alkimos Beach that may 
be directly impacted by strong onshore winds 

Alkimos 
Beach 

17. Cyclones and extreme wind events will 
cause damage to existing buildings, and 
increase the risk of hail and flying debris from 
high winds, causing property damage leading 
to health and safety issues and business interruption. 
 

LandCorp/ 
Lendlease: DM 
team 

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

17 Undertake revegetation activities and close 
vehicular access to dunes protecting foreshore 
areas and stabilising dune systems to prevent 
significant dune migration during high winds 

Alkimos 
Beach 

17. Cyclones and extreme wind events will 
cause damage to existing buildings, and 
increase the risk of hail and flying debris from 
high winds, causing property damage leading to health and safety issues and business 
interruption. 
 

Landcorp/ 
Lendlease: DM 
team / Council 

Ongoing - 
Staged as per 
masterplan 
delivery timeline 

 



Climate Change Adaption and Resilience Plan  
 
 

19 

6.0 Community Resilience Plan 
The precincts and communities that will bounce back from future events will 
be those that have built a strong sense of ownership and belonging to the 
place. The communities that have recovered the quickest to some of the 
recent climate events have been those that have all come out to help in the 
clean-up, the recovery from the impact.  
Building that sense of belonging at the start of the creation of a new 
community is one of the fundamentals to future resilience. Any community 
resilience plan must focus on creating this sense of belonging with its own 
community and its surrounding communities. 
THE COMMUNITY CHARACTERISTICS 
The resilience of a community is influenced by 
aspects such as demographics, community interdependency, governance, awareness and 
financial position / socio economics. At a broad 
level obtaining strong resilience in these areas sets up a good foundation for adaptive capacity of the 
community into the future.  
FINANCIAL POSITION 
The Alkimos / Eglinton district population has grown 
rapidly since 2012. With this growth the average 
financial position of the community has changed 
significantly and is likely to evolve further over the 
coming years. At the last Census (2016), median 
household income for the region was just over $60,000 per year. While this income level is above 
the median level for Australia these levels of 
household income present a potential risk to the resilience of the community in the future. 
Community engagement with lower earning 
members of the community, particularly new 
members with high mortgage rates, over a third of 
average incomes, will be pivotal to ensuring future 
community resilience. This financial risk could be 
addressed through education, awareness and 
governance strategies which support egalitarian 
and sustainable growth of the individuals within the community. A focus on strategies that mitigate 
Climate Change Impact stresses through energy 
efficiency and home operating cost savings offer a significant opportunity. Lendlease and developer 
engagement of future residents early and 
Governments intervention to reward and incentivise decisions that support climate mitigation and 
adaptation will provide mutually beneficial 
outcomes. 

AWARENESS 
With the population of the Alkimos area set to 
increase drastically with the Alkimos Beach and Vista communities, there is a significant opportunity 
to educate and involve the community in combatting 
and preparing for the effects of climate change. Focused education on how the community can 
prepare for, and deal with these effects is likely to 
provide the greatest benefit. Education programs 
and distribution of information including action plans 
to these new residents will help to ensure the future 
resilience of the community. 
GOVERNANCE 
Alkimos Beach and Alkimos Vista, along with 
Lendlease and partners LandCorp, are involved with several different local / regional state groups 
that provide services to communities. These groups 
provide the community with partial governance structures, and over time, assist with building a self-
governing and managed community. 
COMMUNITY DEMOGRAPHICS 
The demographics of the current Alkimos 
community differs from that of Western Australia 
generally. The median age of 28 is noticeably lower 
than the WA median age of 36, along with the 
proportion of the population over 65, 3.5% in 
Alkimos compared to 14% across WA. This suggests that the Alkimos communities are likely to 
be younger with a higher percentage of young 
families. The Aboriginal and/or Torres Strait Islander population is presently 1%, with 55% of the 
community born overseas. Over a quarter of 
residents within the region who were born overseas have arrived within the last 5 years. This indicates 
that community involvement and shared community 
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spaces will be pivotal to bringing diverse cultures 
together at Alkimos. 
COMMUNITY INTERDEPENDENCY 
The Alkimos Beach and Alkimos Vista communities 
are separated from each other by a large reserve, 
and at the time of completion there will be little interdependency. This dynamic is likely to change 
with the completion of Alkimos Central, which will 
better integrate the two communities both economically and socially. This integration will 
increase diversity and improve the future resilience 
of these two communities as they can rely more on 
another other and more easily share a range of 
community services and infrastructure. The areas 
surrounding Alkimos Beach and Alkimos Vista are also master-planned communities, however they 
are not part of the Landcorp / Lendlease Joint 
Venture, and therefore initial integration between the communities is likely to minimal.  
COMMUNITY SENSITIVE RISKS  
The community sensitivity to climate risk is likely to evolve as it develops. Therefore, community 
resilience will change over time as the climate 
changes. The following represents a series of 
Climate Change impacts and examples, explored 
through the lens of key stakeholders, current and 
future community members.  
HEATWAVE AND DROUGHT 
Extended heatwaves and drought are key risks for 
the Alkimos Beach & Vista communities. These risks can easily become extreme for the young and 
elderly. The Alkimos Beach & Vista master planned 
communities offer several design features to help reduce exposure to high heat stress. These include 
water wise plant and tree selections, reducing 
asphalted areas with paved thresholds and the use of recycled water. These initiatives will assist in 
providing residents with shading, and efficient water 
use; while also helping to reduce the urban heat 
island effect. 
Master planning to provide adequate open 
community space for sporting / recreation as well as better solar orientation will also assist in mitigating 
against urban heat island effect while also providing 
opportunities for the community to connect. 
Developer lead sustainable design education and 
design guidelines coupled with initiatives such as 
the Eco-coaching programme, energy smart home package, solar PV rebates and online resources will 
help to build community knowledge and capacity 

and assist new home owners to build with the future 
climate in mind. 
As the communities develop and grow, education and awareness campaigns will be necessary to 
ensure that the they are adequately prepared to 
deal with increases in heat and drought. Council sponsored campaigns to assist residents to better 
understand and participate as part of the broader 
community and initiatives such as “Know Your Neighbour” and “eWatch” will also assist in building 
stronger communities’ ties and resilience.  
State Emergency Management Plans (Westplan) 
covering Heatwave emergency response and 
preparation provide overarching governance 
strategies in the management of heatwave emergencies. 
FLOODING AND EXTREME RAINFALL 
CYCLONES 
With the Alkimos Beach and Vista communities’ 
proximity to the ocean, flooding and extreme rainfall 
are particularly important risks to prepare for. While historically few cyclones are experienced on the 
South-West Coast of Australia, there can be and is 
potential for more very powerful storms under 
cyclone category, likely to cause large scale coastal 
erosion and damage to property.  
Educating the new residents of Alkimos Beach and 
Vista, along with awareness campaigns will be 
major drivers in ensuring the resilience of these 
communities to cyclones and high intensity storms. These could be targeted by group or area, and 
could focus on specific risks, or emergency services 
and how they can assist community members in a time of crisis.  
A notification system via Facebook and Council / 
Community apps can provide safety instructions and support to the community during extreme 
events, building their preparedness to act 
appropriately during these events. 
COASTAL INUNDATION AND SEA LEVEL RISE 
Being located directly adjacent to the sea, the 
Alkimos Beach has a heightened risk to sea level rise and coastal inundation. Master planning has 
considered costal setbacks and effective dune 
system vegetation and maintenance to limit erosion. Only temporary and sacrificial structures 
have been planned or installed within the 50-year 
coastal inundation modelling line with both homes, 



Climate Change Adaption and Resilience Plan  
 
 

21 

mixed use development and other significant 
infrastructure located outside of this zone. 
BUSHFIRE WEATHER AND EFFECTS 
With the increasing temperatures and reduced 
rainfall, as a result of future climate change, 
Alkimos Beach and Vista will be increasingly vulnerable to bushfires. The Wanneroo Council has 
addressed these issues within their own Climate 
Change Adaption and Mitigation Strategy, with management & recovery plans, establishment of an 
emergency management committee and the 
employment of Fire Protection Officers.  
The Alkimos Beach and Vista communities must be 
made aware of and educated in fire management 
strategies, available emergency services and recovery plans to ensure the future resilience to 
potential bushfire and its effects.  
Humidity changes are often felt in combination with rainfall and temperature changes. As with extreme 
heat and rainfall, communication and awareness 
plays a pivotal role in the community’s ability to be resilient.  
  



Climate Change Adaption and Resilience Plan  
 
 

22 

EMERGENCY PREPAREDNESS 
The Alkimos Beach and Vista communities form 
part of the City of Wanneroo, which has in place a number of emergency and disaster plans to assist 
the community in dealing with and recovering from 
disasters or emergency events.  
The Local Emergency Management Arrangements 
for The City of Wanneroo was completed with 
consideration of surrounding local government plans including:  

 City of Joondalup  City of Stirling  Town of Bassendean  City of Bayswater  Shire of Kalamunda 
The plan outlines the physical attributes of the local 
area and the surrounding suburbs, other 
interdependent plans and authorities and special 
considerations, including vulnerable groups. 

  
Excerpt of prioritisation of local hazards, responsible 

managing agencies and relevant and local plans to assist in 
an emergency in Local Emergency Management 

Arrangements for The City of Wanneroo (Wanneroo, 2018) 
The plan also outlines the emergencies that are 
likely to occur and the responsible parties and plans 
that will come into action in the event of those 
emergencies. The plan also outlines the location of 
emergency headquarters and the local systems 
used to warn and inform the community. 

Vulnerable Groups 
The City of Wanneroo Emergency Management 
Plan identifies vulnerable groups such as those who have a low socio-economic status and those with 
psychological or physical attributes that place them 
at greater risk. These include but are not limited to: 

 Homeless  Linguistically diverse  Children  Elderly  Disabled (permanently or temporarily through illness or injury 
It highlights that those vulnerable or their carers 
should make it known to emergency services in 
their specific area of their limitations during an 
event. This means that emergency services are aware of key locations that may require more 
assistance during a time of an emergency. 
Vulnerable groups should seek local information and prepare their own emergency plans. 
Specific vulnerable groups and their locations are 
listed in the Local Emergency Management 
Arrangements for The City of Wanneroo Guidelines 
for Emergency Preparation and it specifically 
identifies the address and risk of each location. 
The plan also outlines Evacuation and welfare 
centres to be used in the event of an emergency 

 
City of Wanneroo Community health and Safety website 

(Wanneroo, 2018) 
The City of Wanneroo website contains community health and safety information. This part of the site 
outlines things like: emergency survival kit, home 
security, fire information emergency management and general community safety. 
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GUIDELINES FOR COMMUNITY EMERGENCY 
PREPAREDNESS 
The Red Cross provide a national checklist, the Red Cross RediPlan to help the community plan and 
prepare for emergencies. The checklist includes but 
is not limited to:  

 Knowing what emergency types might affect 
an individual/community   Location of emergency information   How to prepare your finances   How to protect your home and or business   Key things to include in a personal emergency plan  

The checklist can be found here: 
www.redcross.org.au/files/Red_Cross_RediPlan_-
_disaster_preparedness_guide.pdf  
The City of Wanneroo provides essential 
information on how to be prepared for an 
emergency. The council website provides information on how to prepare your home, pets as 
well as knowing your neighbours and lists of 
emergency contacts and links. 
It also explains how to prepare an emergency 
survival kit and provides the following list of 
essential things: 

 Portable battery-operated AM/FM radio  Waterproof torch  Spare batteries  First aid kit with manual  Candles with waterproof matches  Woolen blankets  Emergency contact numbers  Ensure your pet is wearing an identification 
tag  If you're leaving take a leash, basket, 
medication, food and a familiar toy 

In addition, guidance is provided to homeowners and businesses to help them prepare for storm 
events. This includes: 

 Securing any loose objects  Keeping tree branches trimmed clear of house/powerlines  Create an emergency kit – battery powered torch etc.  Have an emergency plan and practice it with family  Ensure everyone in your household is prepared 

 Discuss possible scenarios and responses 
with your household.  

 
The City of Wanneroo website also provides 
information to assist people in preparing for hot 
weather. This targets people who may be at 
increased risk of heat related illness, especially 
those with medical conditions. Links are provided to 
WA Department of Health Heat stress / hot weather 
advice and information resources. Key advice to 
stay healthy when it’s hot includes: 

 Drinking plenty of fluids and try to stay inside 
with a fan or air conditioner on  If you have to go outside, go in the early 
morning or late evening and stay in the 
shade   To help you sleep use a water spray mister 
on your face and body.   Keep taking any regular medicine even if 
you feel unwell because of the heat.  Cars can get dangerously hot – never leave 
babies, young children or pets alone in a car 
even if the air conditioning is on.   If you are pregnant or breastfeeding you should drink more water than usual.   Always wear shoes outside on hot days – the ground can easily burn the feet of babies 
or young children.  Keep your home cool by closing curtains, 
blinds and windows during the day.   If it is safe, open windows at night to let cool 
air in.  Animals can suffer and even die on very hot 
days so keep them in the house or make 
sure they have shade in the garden and always leave them plenty of water. 

 
Vulnerable Groups 
The City of Wanneroo Local Emergency 
Management Plans highlights the high proportion of 
young people aged from 0 to 17 years and diverse 
multicultural population with large variety of 
languages being spoken in the home. There are 8 
Residential Aged Care Facilities within the City of 
Wanneroo that offers respite care and 3 Aged Care Facilities that do not offer a respite service.  
Vulnerable people are more likely present in the 
following facilities located in or around Alkimos Beach and Vista. 

 Schools 



Climate Change Adaption and Resilience Plan  
 
 

24 

 Retirement and aged Care Facilities 
Childcare Centres  Government Service / Community Buildings  

 
The city of Wanneroo Emergency Risk Register 
identifies and considers vulnerable community 
groups in formulating the Local Emergency Management response plan for the local area, 
ensuring that potential effects can be appropriately 
managed and that any specific resources necessary to assist in preparation and recovery can 
be made available to these groups. 
 
WHAT TO DO DURING AN EMERGENCY 
EVENT 
The City of Wanneroo website explains what to do 
during a disaster, focussing on communication as a key to understand what action to take.  
The Council advises that if evacuation of an area is 
necessary, the City will notify residents of the 
appropriate evacuation centre, by radio, 
television, the City website / social 
media and the Department of Fire & Emergency 
Services (DFES). 
Emergency locations  
The City of Wanneroo Emergency locations are 
confirmed in the event of an emergency. The 
locations may vary depending on the event and 
necessary level of response / action. Maintaining 
links to communication channels is crucial if an event occurs. Nominated emergency evacuation 
centres are outlined within the Local Emergency 
Management Arrangements document and City of 
Wanneroo Emergency Resources Registers.  
 
RECOVERY AFTER AN EMERGENCY EVENT 
The Local Emergency Management Arrangements 
for The City of Wanneroo outlines the principles and 
aims of recovery for the community. A central “One-Stop-Shop” location will be established by Council 
as an effective method of providing the affected 
community with access to information and assistance and to assist in recovery following an 
emergency event. This will provide a central 
information point and would include representatives 
from relevant recovery service providers to provide 
information and advice for the local community. The 
One Stop Shop may be established in identified City 
of Wanneroo buildings and the location and contact 
details will be disseminated to the community when 
a decision is made as to where the most 

appropriate location will be to set up a One Stop 
Shop. Dependent on the locality of the emergency 
incident, a One Stop Shop can be set up at any of the following City of Wanneroo nominated 
Evacuation / Welfare Centre locations: 

 
Excerpt of Emergency Welfare/Evacuation Centre Locations - 
Local Emergency Management Arrangements for The City of 

Wanneroo (Wanneroo, 2018) 
The City of Wanneroo and Joondalup have formed a Local Emergency Management Committee 
responsible for coordinating recovery of Wanneroo 
and its suburbs, partnership with local and state authorities following a disaster event. 
STAKEHOLDERS  
The stakeholders and contacts for Alkimos Beach and Vista communities and further information and 
guidance before, during and after an emergency 
include: 

 Life threatening emergencies – 000  Police/fire/ambulance (mobiles 000 and 
112)  State Emergency Services (DFES) 
Emergency Assistance - 132 500 
1300 657 209 - Hotline  City of Wanneroo Emergency Information Line - 1300 657 209  Westernpower (loss of power) - 13 13 51  ATCO Gas Natural Gas, emergencies, 
leaks, faults – 13 13 52  Water Corporation – 13 13 75  Joondalup Health Campus - 08 9400 9030  Red Cross WA - 1800 810 710  Optus - 13 13 44  Telstra - 13 22 03  Ashby Operations / Emergency Recovery 
Centre – 1300 13 83 93 
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Stakeholders involved in the preparation of this plan 
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Manager Communities Western Australia  Laura Bowdell – Development Manager 
Communities Western Australia  
 

 
  Jacob Abbott – Assistant Development 
Manager Communities Western Australia  Rebecca Clarkson – Community 
Partnerships Manager Western Australia  Melissa Gaspari – Environment and Ethical 
Assessment Consultant  Darryl Stuckey - Environment and Ethical 
Assessment Manager 
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EMERGENCY RESPONSE AND CLIMATE CHANGE CONTACTS 

Contacts Stakeholder Website Email Phone 
Postal Address or Office Location 
(Main Locations 
Only) 

Social Media 

Key 
Community Contacts 

City of 
Wanneroo 
Council 

www.wanneroo.wa.gov.au Online feedback form (08) 9405 5000 

Head Offices: 23 Dundebar Road 
Wanneroo WA 6065 
Postal Address: 
City of Wanneroo 
Locked Bag 1 
Wanneroo WA 6946  

Twitter: @CityofWanneroo 
Facebook: 
www.facebook.com/CityofWann
eroo 
Youtube: CityWanneroo 

Mayor/Leader of 
community 
groups 

www.wanneroo.wa.gov.au/i
nfo/20003/council/19/meet_t
he_mayor  

tracey.roberts@wanner
oo.wa.gov.au (08) 9405 5440 

Head Offices: 23 
Dundebar Road 
Wanneroo WA 6065 
 

 

Local Police 
www.police.wa.gov.au/Cont
act%20Us/LPT/WANNERO
O  

 (08) 9406 2222 1 Friars Dr, Sinagra, 
6065 

Facebook: 
www.facebook.com/wapolnwm
etro/ 
Twitter: @WannerooPolice 

Public Transport www.pta.wa.gov.au  enquiries@pta.wa.gov.
au  

General Enquires: 
(08) 9326 2000 
Emergencies: 
(08) 9220 9999 

Summers St, East 
Perth WA 6004  

Public Transport www.transwa.wa.gov.au  info@transwa.wa.gov.a
u 

Administration:  
(08) 9326 2000 

Postal address:   Transwa  
P.O. Box 8125 
Perth Business Centre 
WA 6849 

 

Public Transport www.transperth.wa.gov.au Online feedback form Infoline: 13 62 13 

Postal address: Public 
Transport Authority 
Transperth Train 
Operations 
PO Box 383 
Northbridge WA 6865 

Twitter: @Transperth 
Facebook: 
www.facebook.com/Transperth  
Youtube: TransperthOnline 
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Contacts Stakeholder Website Email Phone 
Postal Address or 
Office Location 
(Main Locations 
Only) 

Social Media 

Alkimos Beach https://communities.lendlea
se.com/alkimos-beach/  

alkimosbeachcustomer
service@lendlease.co
m 

1800 255 466 

Sales and Information 
Centre 
Corner of Graceful 
Boulevard and Painted 
Parkway, Alkimos Beach WA 6038 

Facebook: 
www.facebook.com/AlkimosBe
ach  

Alkimos Vista https://communities.lendlease.com/alkimos-vista/  alkimosvistacustomerservice@lendlease.com 1800 255 466 

Sales and Information 
Centre 
Shop 10 of The 
Gateway Shopping Precinct 
Turnstone Street, 
Alkimos, WA, 6038 

Facebook: 
www.facebook.com/AlkimosBeach  

Emergency 
Contacts 

Emergency 
Services www.dfes.wa.gov.au  Online feedback form 132 500 

Emergency Services 
Complex 
20 Stockton Bend 
Cockburn Central WA 
6164 

Twitter: @dfes_wa 
Facebook: 
www.facebook.com/dfeswa 

Ambulances 
www.stjohnambulance.com.
au 
 

stjohn@stjohnambulan
ce.com.au 

000 
 
General 
Enquiries: (08) 
9334 1222 

209 Great Eastern 
Highway Belmont WA 
6104 

Twitter: @stjohn_wa 
Facebook: 
www.facebook.com/StJohnWes
ternAustralia 

Fire Brigades www.dfes.wa.gov.au  
000 
 
General Enquiries: 
08 9300 9222 

47 Drovers Place  
Wanneroo WA 6026 

Twitter: @dfes_wa 
Facebook: 
www.facebook.com/dfeswa 

Westernpower https://westernpower.com.a
u/  Online feedback form 13 10 87 

Postal addresses: 
Main Western Power Mailing Address 
GPO Box L921, Perth 
WA 6842 

Facebook: 
www.facebook.com/westernpowerwa/ 
Twitter: @westernpowerwa 
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Contacts Stakeholder Website Email Phone 
Postal Address or 
Office Location 
(Main Locations 
Only) 

Social Media 

Horizon Power www.horizonpower.com.au/  Online feedback form 13 23 51 
Bentley Office 
18 Brodie Hall Drive 
Bentley, Western 
Australia 6102 

Facebook: 
https://www.facebook.com/Hori
zonPowerWA 
Twitter: @HorizonPower_WA 

ATCO Gas 
Australia www.atcogas.com.au enquiries@atcogas.co

m.au 
13 13 52 
08 6163 5000 

81 Prinsep Road 
Jandakot WA 6164 Twitter: @ATCOGasAus 

Water 
Corporation 

www.watercorporation.com.
au Online feedback form 13 13 75 

Water Corporation 
PO Box 1600  
Osborne Park DC WA 
6916 

Twitter: @watercorpwa 
Facebook: 
www.facebook.com/WaterCorp
oration 

Telstra www.telstra.com.au 
https://outages.telstra.com/ Online feedback form 13 22 03 620 Gnangara Rd 

Landsdale WA 6065 
Twitter: @Telstra 
Facebook: 
www.facebook.com/Telstra 

Insurance 
Council of 
Australia 

www.insurancecouncil.com.
au Online feedback form 1300 728 228 

Level 4, 56 Pitt Street 
Sydney NSW 2000 
AUSTRALIA 

Twitter: @ICAUS 

Emergency Shelter 
Locations 

See City of Wanneroo Emergency Management Plans 

Communicat
ion 
Channels 

Local Radio FM https://897fm.com.au/ Online feedback form 
Text: 0418 897 
897 
 08 6304 2333 

Level 4 in Building 18 
at the Edith Cowan 
University Campus, Joondalup 

Facebook: 
www.facebook.com/89.7fm 

Community 
News 

www.communitynews.com.a
u/wanneroo-times/news/ Online feedback form 13 20 13 34 Stirling Street, 

Perth, WA 6000 

Twitter: @commnewsgroup 
 
Facebook: 
www.facebook.com/commnewsgroup 
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Contacts Stakeholder Website Email Phone 
Postal Address or 
Office Location 
(Main Locations 
Only) 

Social Media 

Additional 
Contacts 

Bureau of 
Meterology www.bom.gov.au Online enquiries form 

through the website (08) 9263 2222 PO Box 1370 
West Perth WA 6872 

Twitter: @BOM_au 
@BOM_WA 
Facebook: 
www.facebook.com/bureauofm
eteorology  

CSIRO 
https://www.csiro.au/en/Res
earch/OandA/Areas/Assessi
ng-our-climate 

Online enquiries form 
through the website 1300 363 400 

GPO Box 1700 
Canberra ACT 2601 
Australia 

Twitter: @CSIROnews  
Facebook: 
www.facebook.com/CSIROnew
s 

Main Roads WA www.mainroads.wa.gov.au enquiries@mainroads.
wa.gov.au 138 138 

Don Aitken Centre 
Waterloo Crescent 
East Perth WA 6004 
 

Twitter: @Perth_Traffic 
Facebook: 
www.facebook.com/MainRoads
WesternAustralia/ 
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Appendix 1 – SimClim Projections 
SIMCLIM PROJECTIONS 
SimClim projections are not exact and offer a range effects for any given period. The names in the tables below are averages or median values for those ranges. 

Variable % Change from 
baseline 

BOM Site:  

Annual Precipitation (mm) 

1995 741.80 
2030 694.00 
% Change  
2070 642.24 
% Change  

Annual Mean Temperature (°C) 

1995 18.7 
2030 19.24 
% Change  
2070 19.83 
% Change  

Annual Relative Humidity (%) 

1995 57.94 
2030 57.75 
% Change  
2070 57.55 
% Change  

Annual Wind Speed (m/s) % Change 2.9 
% Change 2.91 

Annual Water Balance (mm) 2030 -66.429 
2070 -141.420 

Sea Level Rise (cm) 
1995 0 
2030 12.36 
2070 33.99 
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Variable 
% Change 
from baseline BOM Site: 

Extreme Maximum Temperature in 
Summer (Probability %) 

°C 41.314 
1995 50% 
2030 62.5% 
2070 76.9% 

Hot Days (Number of Days over 35°C) 

1995 6.62 
2030 7.75 
% Change 17% 
2070 9.48 
% Change 43% 

Heat Wave in Summer (Probability %) 

°C 36.860 
1995 50% 
2030 62.5% 
2070 71.4% 

Extreme Daily Rainfall Event (Probability 
%) 

mm 51.986 
1995 50% 
2030 52.6% 
2070 52.6% 

Extremely Low Rainfall Event (30-day 
Period in Spring) (Probability %) 

mm 27.757 
1995 50% 
2030 50% 
2070 50% 
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Appendix 2 – Climate change science background
CLIMATE CHARACTERISTICS AND 
PROJECTIONS 
To predict future climate effects, we must forecast 
future greenhouse gas emissions and simulate 
what outcomes they might have on the future climate. 
The Intergovernmental Panel on Climate Change 
(IPCC) released greenhouse gas Representative 
Concentration Pathways (RCP) for use in climate 
modelling.   
The four RCPs, RCP2.6, RCP4.5, RCP6, and RCP8.5, are named after a possible range of 
radiative forcing values in the year 2100 relative to 
pre-industrial values (+2.6, +4.5, +6.0, and +8.5 W/m2). Radiative forcing is the difference between 
the amount of the suns energy received on earth 
and the amount reradiated back in to space. The more greenhouse gases the greater the insulative 
effect. 

 
Primary and Secondary Effects covered by this report 

  

Pri
ma

ry 
Eff
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The primary characteristics of each of the RCPs 
are: 
RCP8.5, 1370 CO2 PPM, 4.9 °C TEMP ANOMALY 
RCP8.5 is characterized by increasing greenhouse 
gas emissions over time, representative of 
scenarios in the literature that lead to high greenhouse gas concentration levels 
RCP6, 850 CO2 PPM, 3.0 °C TEMP ANOMALY 
RCP6 is a stabilization scenario in which total radiative forcing is stabilized shortly after 2100, 
without overshoot, by the application of a range of 
technologies and strategies for reducing 
greenhouse gas emissions. 

RCP4.5, 650 CO2 PPM, 2.4 °C TEMP ANOMALY 
RCP4.5 is a stabilization scenario in which total 
radiative forcing is stabilized shortly after 2100, without overshooting the long-run radiative forcing 
target level. 
RCP2.6, 490 CO2 PPM, 1.5 °C TEMP ANOMALY 
RCP2.6 is representative of scenarios in the 
literature that lead to very low greenhouse gas 
concentration levels. It is a “peak-and-decline” scenario in which greenhouse gases and radiative 
forcing is reduced substantially, over time (Van 
Vuuren et. al, 2011) 
.

Emissions of main greenhouse gases across the RCPs (Van Vuuren et. al, 2011)
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Appendix 3 – Risk Information 
METHODOLOGY AND FRAMEWORK 
The framework for this risk assessment is based on 
the reference standards and completed in 
accordance with the Lendlease Risk Framework. 
The framework considers relevant functional areas 
when determining impacts. These functional areas 
are Health & Safety, Financial, Legal & Regulatory, 
Reputation, Environment and Corporate Social Responsibility, Human Resource, Business 
Continuity, ICT and Performance (See Appendix 2). 
The Climate Regional Risk assessment is based on the same framework, but uses function areas 
relevant to the primary effects of climate change. 
The following risk rating matrix outlines the 
likelihood and impact terminology and rating results 
used for this risk assessment. 
CLIMATE REGIONAL RISK 
The Climate Regional Risk is determined by the 
RCP scenario and SimClim modelling to determine 
the changes outlined in the previous section. This analysis considers the impact and likelihood of the 
Climate Regional Risk independent from the 
specific development.  

LIKELIHOOD 
This analysis then forms the basis for the likelihood 
of a Climate Regional Risk relative to the 
development location. That is, it forms the Climate 
Regional Risk likelihood for that development/site. 
The likelihood for the development/site is then 
assessed, based on the Assets and Infrastructure 
proposed or in place. 
IMPACT OF RISK 
The second stage of the risk analysis is to identify 
the impact of the Climate Regional Risk likelihood for that specific developments community. This 
impact is considered from two separate 
perspectives Internal Community and, External 
Community. This ensures that each element of a 
community is considered from the hard-physical 
elements to the soft, social elements and identifies 
key areas of influence for all stakeholders.  
The risks are also assessed across two timeframes, 
2030 and 2070. These time frames assess the current exposure and future exposure of the 
community and development.

RISK RATING MATRIX 
 IMPACT 

Very small Small Medium Large Very large 

LIK
EL

IHO
OD

 

Very high Minor Moderate Significant Significant Critical 
High Minor Minor Moderate  Significant Significant 
Medium Minor Minor Moderate  Moderate  Significant 
Low Negligible Minor Minor Minor Moderate  
Very low Negligible Negligible Minor Minor Minor 

Significant and Critical 
These risks demand the most attention and current design 

practice cannot be simply accepted as a part of the solution. 

Minor risks 
These risks can be expected to form part of current 
design practice but they will be explicitly maintained 

under review and reported upon at senior management 
level. 

Moderate risks 
These risks are the most severe that current design practice can be accepted but they will be the responsibility of the 

most senior management and reported upon at the 
executive level. 

Negligible risks 
These risks will be maintained under review but it is 

expected that existing controls will be sufficient and no 
further action will be required. 

Lendlease Risk Rating Matrix for Climate Change Risks 
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Understanding the likelihood and consequence 
future climate change risks enables project teams 
to identify the areas of the development that are sensitive to climate change impacts and design and 
plan around the key priority risks. 
The analysis of risk from climate change events has 
been undertaken for two time frames –short term 
change (2030) and long-term change (2070). The 
two lenses allow us to see the variation in risk over 
time as a proxy for sensitivity. 18 key risk scenarios 
have been identified and are outlined below.  
CHANGING TEMPERATURE 

1. An increase in average temperatures may lead 
to an increase in HVAC energy and water 
demand and associated utility and maintenance costs for all stakeholders. 

2. An increase in extreme heat days could lead to 
reduced thermal comfort within the resident’s 
properties as well as within the commercial 
properties and the schools. Existing air 
conditioning systems and passive control 
measures may not be adequate anymore. 

3. An increase in the number of extreme heat days 
could lead to heat stress and UV exposure of residents and other stakeholders. 

4. An increase in extreme heat days may lead to a 
decrease in network capacity and increases in blackouts and brownouts causing stakeholder 
inconvenience and business interruption. 

5. An increase in extreme heat days may accelerate the carbonation of concrete 
structures and softening of paving leading to 
rectification requirements and increased safety 
risk. 

6. An increase in extreme heat days and extended 
droughts will increase air pollution and dust and 
lead to growth in ozone related health and safety 
issues. 

CHANGING RAINFALL  
7. Changes in climate may lead to environments 

becoming suitable for water borne diseases and 
the distribution of pest species leading to health and safety issues.  

8. An increase in extreme rainfall events will 
increase local flood events limiting access and 
egress causing business interruption and 
stakeholder inconvenience.  

9. Extreme rainfall will increase in intensity of runoff 
leading to drainage capacity issues (roof and 
ground level) and may cause localised flooding, business interruption, property inundation, and 
health and safety risks. 

10. Extreme rainfall will increase the risk of landslips 
which may cause property damage, health and 
safety issues and business interruption. 

11. Decreases in annual rainfall may affect potable 
water availability (water restrictions) which then 
may impact ability to operate buildings and 
irrigate gardens optimally for all stakeholders at Alkimos Beach and Alkimos Vista. Including 
Lendlease’s and Council’s ability to establish 
and irrigate POS & landscaping in streetscapes. 

SEA LEVEL RISE  
12. An increase in sea level may result in permanent 

or temporary inundation of properties limiting 
land availability, access and egress. 

13. Permanent or temporary increases in salt water 
inundation and/or sea spray from surges and sea 
level rise may cause property damage, health 
and safety issues and business interruption. 

DROUGHTS AND BUSHFIRES  
14. Longer droughts will decrease soil moisture and 

lead to the degradation of foundations causing 
building movement and structural damage. 

15. More frequent bushfires will increase risk of total 
or partial fire damage to structures and 
landscape, causing property damage, health and safety issues and business interruption. 

16. More frequent bushfires will increase the risk of 
smoke penetration into buildings through 
unsealed areas, causing property damage, 
health and safety issues and business 
interruption. 

SEVERE WEATHER EVENTS  
17. Cyclones and extreme wind events will cause 

damage to existing buildings, and increase the risk of hail and flying debris from high winds, 
causing property damage leading to health and 
safety issues and business interruption. 

CHANGING RELATIVE HUMIDITY  
18. Changes in relative humidity may result in the 

build-up of mould and condensation within 
buildings leading to increased maintenance 
requirements, a reduction in the useful life of 
structures, equipment, health and safety risks. 
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RISK LIKELIHOOD 

 
RISK RATING & SCORE MATRIX   IMPACT   Very small Small Medium Large Very large 

LIK
EL

IHO
OD

 

Very high Minor Moderate Significant Significant Critical 
High Minor Minor Moderate  Significant Significant 
Medium Minor Minor Moderate  Moderate  Significant 
Low Negligible Minor Minor Minor Moderate  
Very low Negligible Negligible Minor Minor Minor 
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LENDLEASE RISK MATRIX CONSEQUENCES (IMPACTS) 
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Appendix 4 –Risk Assessment for Alkimos 
RISK ASSESSMENT RESULTS 

No. 
Lendlease 

Risk 
Function 

Risk Event and Consequence 

Re
gio

nal
 

Ris
k  

Ris
k ra

ting
 

Ris
k 

1 Financial 
An increase in average temperatures may lead to an 

increase in HVAC energy and water demand and associated utility and maintenance costs for all 
stakeholders. Sign

ifica
nt 

Sign
ifica

nt 
Mo

der
ate

 

2 
Human 

Resources, 
Financial 

 
An increase in extreme heat days could lead to reduced thermal comfort within the resident’s 

properties as well as within the commercial properties 
and the schools. Existing air conditioning systems 

and passive control measures may not be adequate 
anymore. 

 

Sign
ifica

nt 

Sign
ifica

nt 
Mo

der
ate

 

3 

Business 
Continuity 
(non-ICT), Health and 

Safety, 
Financial 

An increase in the number of extreme heat days could lead to heat stress and UV exposure of 
residents and other stakeholders. Sign

ifica
nt 

Sign
ifica

nt 
Min

or 
4 

Information 
and 

Communic
ations 

Technology, Business 
Continuity 
(non-ICT), 
Financial 

An increase in extreme heat days may lead to a 
decrease in network capacity and increases in blackouts and brownouts causing stakeholder 

inconvenience and business interruption. Mo
der

ate
 

Mo
der

ate
 

Min
or 

5 
Health and 

safety, 
Financial 

An increase in extreme heat days may accelerate the 
carbonation of concrete structures and softening of 

paving leading to rectification requirements and 
increased safety risk. Mo

der
ate

 

Mo
der

ate
 

Min
or 
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6 Health and Safety 
An increase in extreme heat days and extended 

droughts will increase air pollution and dust and lead 
to growth in ozone related health and safety issues. Min

or 

Min
or 

Min
or 

7 Health and 
Safety 

Changes in climate may lead to environments 
becoming suitable for water borne diseases and the 

distribution of pest species leading to health and safety issues.  Neg
ligib

le 

Neg
ligib

le 
Neg

ligib
le 

8 

Business Continuity 
(non-ICT), 
Health and 

Safety, 
Financial 

An increase in extreme rainfall events will increase 
local flood events limiting access and egress causing 
business interruption and stakeholder inconvenience.  Min

or 

Min
or 

Min
or 

9 

Business 
Continuity 
(non-ICT), 
Health and Safety, 
Financial 

 Extreme rainfall will increase in intensity of runoff 
leading to drainage capacity issues (roof and ground 

level) and may cause localised flooding, business 
interruption, property inundation, and health and safety risks. 

Min
or 

Min
or 

Min
or 

10 

Business 
Continuity 
(non-ICT), 
Health and 

Safety, 
Financial 

and 
Reputation 
(retirement 

Living) 

Extreme rainfall will increase the risk of landslips, 
which may cause property damage, health and safety 

issues and business interruption. Min
or 

Min
or 

Min
or 

11 
Business 
Continuity 
(non-ICT), 
Financial 

 
Decreases in annual rainfall may affect potable water 
availability (water restrictions) which then may impact ability to operate buildings and irrigate gardens 
optimally for all stakeholders at Alkimos Beach and 
Alkimos Vista. Including Lendlease’s and Council’s 

ability to establish and irrigate POS and landscaping 
in streetscapes.  

Sign
ifica

nt 

Sign
ifica

nt 
Mo

der
ate

 

12 
Financial, 
Health and 

Safety 
An increase in sea level may result in permanent or 

temporary inundation of properties limiting land 
availability, access and egress. Sign

ifica
nt 

Sign
ifica

nt 
Mo

der
ate

 

13 

Business 
Continuity 
(non-ICT), 
Health and 

Safety, 
Financial 

Increases permanent or temporary in salt-water 
inundation and/or sea spray from surges and sea 
level rise may cause property damage, health and 

safety issues and business interruption. Min
or 

Min
or 

Min
or 

14 
Business 
Continuity 
(non-ICT), 
Financial 

Longer droughts will decrease soil moisture and lead 
to the degradation of foundations causing building 

movement and structural damage. Mo
der

ate
 

Min
or 

Min
or 
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15 

Business 
Continuity 
(non-ICT), 
Financial, 
Health and 

Safety 

More frequent bushfires will increase risk of total or 
partial fire damage to structures and landscape, 

causing property damage, health and safety issues 
and business interruption. Mo

der
ate

 

Mo
der

ate
 

Min
or 

16 

Business 
Continuity 
(non-ICT), 
Financial, Health and 

Safety 

More frequent bushfires will increase the risk of 
smoke penetration into buildings through unsealed 
areas, causing property damage, health and safety issues and business interruption. Mo

der
ate

 

Mo
der

ate
 

Min
or 

17 

Business 
Continuity (non-ICT), 
Health and 
Safety and 
Financial 

Cyclones and extreme wind events will cause 
damage to existing buildings, and increase the risk of hail and flying debris from high winds, causing 
property damage leading to health and safety issues 

and business interruption. 

Min
or 

Min
or 

Min
or 

18 

Business 
Continuity 
(non-ICT), 
Health and 

Safety, 
Financial 

Increases in relative humidity may result in the build-
up of mould and condensation within buildings 

leading to increased maintenance requirements, a 
reduction in the useful life of structures and 

equipment and health and safety risks. Neg
ligib

le 

Neg
ligib

le 
Neg

ligib
le 

 
*Note that the residual risk is calculated based on the regional risk and climate change impacts and as such in 
some instances despite doing all adaptation and resilience strategies this risk may still appear moderate as it 
still poses a threat to future communities. 
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Appendix 5 –Climate Change risk and adaptation action engagement 
Workshop agenda 

Meeting:   Alkimos climate change risk and adaptation planning workshop 
Meeting Date:   3 May 2018 
Meeting Time: 9:30am – 12:00pm 

Attendees: 

 Nadja Kampfhenkel – Sustainability Manager Communities Western Australia  Laura Bowdell – Development Manager Communities 
Western Australia  Jacob Abbott – Assistant Development Manager 
Communities Western Australia  Rebecca Clarkson – Community Partnerships Manager Western Australia  Melissa Gaspari – Environment and Ethical Assessment Consultant  Darryl Stuckey - Environment and Ethical Assessment 
Manager 

 
Item No. Item Duration 

1.0 Why are you here? 10 mins 

2.0 What is climate change  (primary and secondary effects) 20 mins 

3.0 Climate Change risk assessment review 30 mins 

Break 

4.0 Adaptation action brainstorming and prioritisation 45 mins 

5.0 Next steps 15 mins 
 


