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6 March 2024 
 
 
Ms Catherine Van Laeren 
Director, Metro West 
Planning, Land Use Strategy and Housing 
NSW Department of Planning, Housing and Industry  
Locked Bag 5022 
PARRAMATTA   NSW   2124 
 
Finalisation of Fairfield LEP 2013 (Amendment No.45) – Accelerated LEP Review 
Stage 2 Planning Proposal  
 
Dear Catherine 
 
This letter represents Council’s formal response to the Department’s request for feedback 
on the proposed making of the Fairfield Stage 2 Planning Proposal (PP) under s.3.36(1) of 
the EP&A Act.   
 
I also refer to your letter to Council dated 20 November 2023, responding to Council’s letter 
of 10 October 2023 (outlining Council concerns in relation to the Flood Advisory Panel 
(FAP)) regarding the Stage 2 PP.  In particular, I note your advice that:  
 

“the Department is committed to working with Council to ensure the best possible 
outcome given the strategic importance of this planning proposal while balancing 
flood considerations for the community”.   

 
This letter provides Council position to facilitate finalisation of the Stage 2 PP, based on the 
principle of balancing strategic planning outcomes against important flood considerations 
impacting the community.  
 
Council’s position regarding the further progress of the Stage 2 PP is also underpinned by 
a review of the FAP advice of the Stage 2 PP by an independent flood expert, Stephen 
Molino – Director of Water Technology, as well as information contained in Council flood 
studies, and relevant findings and the recommendations of the NSW Flood Inquiry.  
 
In regard to the Stage 2 PP draft instrument and LEP maps referred to Council for comment, 
Council does not support the Department’s proposed blanket removal of all properties in the 
Stage 2 PP affected by the Probable Maximum Flood (PMF).  This is based on Council’s 
view that this response is based on inaccurate and unfounded technical advice provided by 
the FAP.   
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A. Independent Review of FAP Advice 
 
The review undertaken by Water Technology (Attachment A) dispels the incorrect advice 
from the FAP regarding the status of the Council flood studies supporting the Stage 2 PP 
and the need to undertake new flood modelling as a result of such factors as climate change 
and flood events that occurred in the Georges River Catchment in 2021-2022. 
 
Specifically, the advice from Water Technology highlights a number of fundamental technical 
matters relating to the Council flood studies that were not adequately considered or taken 
into account by the FAP, Technical Advisor Group (TAG) and State agencies that are 
summarised as follows: 
 

• Concerns that Council flood studies do not utilise the Australian Rainfall and Runoff 
(ARR) 2019 methodologies/data.  This would in fact result in significantly lower flood 
levels than the floods levels associated with the ARR 1987 methodology that have 
informed the flood studies applicable to the Stage 2 PP. 
 

• None of the flood events which occurred in the Georges River in 2022 were extremely 
rare probabilities. These events are unlikely to increase projected flood levels in the 
more extreme events associated with the flood studies supporting the Stage 2 PP. 
 

• The nature of flooding events in Fairfield City has three distinct components 
comprising flooding from creeks, the Georges River and overland flooding 
(attributable to blockages in stormwater drains). 
 

• Flooding from creeks and overland flooding represent the greatest potential for 
impacting on the areas covered by the Stage 2 PP, but as per Water Technologies 
advice “even in the most extreme flood events the flooding would not last for much 
more than a couple of hours”. 

 
• Based on SES evacuation modelling assumptions and procedures, it takes an 

average of one hour for occupants to accept the need to evacuate and another hour 
to get ready to evacuate.  In this respect, a more appropriate response in overland 
and mainstream flash flood (i.e. 2hr) events is for people to shelter in place.  

 
In addition to the above, based on the comments from the TAG and State agencies, Council 
has major concerns that inadequate consideration was given by the FAP to flood 
emergency/evacuation, climate change issues and sensitivity analysis in the flood studies 
supporting the Stage 2 PP.   
 
An example of this information is included in Attachment B (relating to Fairfield Town Centre 
from a 2020 study) and was referenced in the flood information package (relating to S.117 
Ministerial Direction 4.3), provided to the Department and FAP prior to Council officers 
meeting with the FAP on the 12 May 2023. 
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B. Georges River – Rare flood events & evacuation warning times 
 
By way of background, as shown in the following figure, since flood records have been first 
kept, over the last 160 years there has not been a PMF flood event experienced in the 
Georges River Catchment. 
 

 
Extract from Georges River Floodplain Risk Management Study & Plan –  
Bewsher Consulting Ptd Ltd May 2004 

  
 
Council does not discount the potential for rarer flood events occurring in future and the 
need to consider flood evacuation issues.  To this end, the advice from Water Technology 
highlights a number of critical insights into current arrangements for flood evacuation 
processes applicable to Georges River Catchment as follows:  
 

• The Bureau of Meteorology (BOM) has a flood forecasting system for the Georges 
River and it can provide between 6 and 12 hours warning of forecast flood heights at 
the Liverpool gauge which should provide adequate warning time for people in 
Fairfield LGA to evacuate ahead of flooding on the Georges River. 
 

• This warning time is based on the time it takes floodwaters to travel from the upstream 
gauges down to Liverpool and would be the same regardless of whether it was a 1% 
AEP flood, 0.2% AEP flood or a PMF in the Georges River. 
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In light of the FAP advice regarding the need for modelling of rarer flood events up to the 
PMF, Council also requested Water Technology to produce a map showing the extent of the 
0.2% (1 in 500 year) flood event for the Georges River within the Fairfield LGA, with details 
of this flood event included in Figure 3 of the Water Technologies advice. 
 
Critical outcomes in relation to the Stage 2 PP are as follows: 
 

• The 0.2% event has minimal impact on the town centres and residential areas 
covered by the Stage 2 PP.  
 

• Council estimates the number of properties in the Stage 2 PP that are affected by the 
0.2% event are as follows: 

o Carramar – 68 
o Fairfield Heights – 13 
o Fairfield Town Centre - 6 

 
In addition to the above, it is noted that the key centres (Fairfield and Canley Vale) potentially 
affected by flooding from the Georges River are located toward the periphery of the extent 
of the PMF event.  A recent analysis undertaken by Council indicates that for sections of 
Fairfield and Canley Vale the depth of the PMF flood waters in these centres are as low as 
40cm and 30cm respectively. 
 
It is noted that in relation to flood evacuation matters relevant to PMF flooding in high-risk 
catchments, Recommendation 18 of the NSW Flood Inquiry indicates that investigations into 
flood risk management matters should include: 
 

“evaluation of the cost and effectiveness of risk mitigation efforts, including land 
preparation, planning use and management, to enable a better understanding of what 
works”  

 
In response the NSW Government indicated that: 
 

“it supports improved flood planning, in particular for high-risk catchments. 
Consideration will be given to how the Government can support a consistent 
approach to flood planning via pilots”  

 
At this stage, no advice has been provided on the timing of the ‘pilots’ to investigate flood 
evacuation matters relevant to the Georges River Catchment in the event of a PMF flood 
event.   
 
Given the uncertainty regarding the above, Council believes it should not be disadvantaged 
by the uncertainties regarding flood evacuation modelling for a PMF event in the Georges 
River, particularly given the validity of Council flood studies and maps and the amount of 
warning time (6-12hrs), that would be available for the community of the Fairfield LGA to 
evacuate for rarer floods including both the 1 in 500 and PMF events. 
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In light of the above, Council’s view is that a more reasonable and balanced risk-based 
approach would be to defer properties affected by 1 in 500 year flood event as detailed 
above (total of 87 properties) as well as 11 properties affected by overland flooding alone in 
Carramar and Villawood with a flood hazard level H3-H4, until such time as further analysis 
of flood hazards and flood evacuation issues for these properties is undertaken by Council. 
 
As referred to by Water Technology, it is understood that some consideration is being given 
to using the 1 in 500 year flood as a potential flood planning level (FPL) for high-risk 
catchments.  It is noted that in Fairfield, this FPL would be generally captured with the 
500mm freeboard or buffer level associated with the 1 in 100 year flood event that new 
development in the Fairfield LGA is required to be constructed above.  This outcome would 
afford additional protection to new development associated with the Stage 2 PP adjoining 
areas affected by the 1 in 500 year flood.  
 
C. Consistency with Gateway Determination & Ministerial Direction 
 
As previously advised to the Department, the Stage 2 Planning Proposal was drafted, 
exhibited and finalised under the former Section 9.1 Ministerial Direction 4.3 Flood Prone 
Land which was in force prior to February 2023 and which did not require Council to consider 
the full extent of flood risk beyond the Flood Planning Area (1 in 100 year + 500mm free 
board) up to the PMF. 
 
To date, Council has not received any advice from the Department that it did not comply 
with legal obligations in considering flood considerations relevant to the Stage 2 PP under 
the above planning direction.  
 
It is also noted that Council has recently been advised by a major landowner in the Fairfield 
town centre that its application under the Priority Assessment Program was not supported 
solely on the basis that Council’s flood studies were unsatisfactory.  
 
D. Conclusion 
 
Council acknowledges that the nature of flooding issues in the Georges River are complex 
and that as a result of the NSW Flood Inquiry there are still a range of matters (the majority 
of which have only received in principle support from the State Government) requiring further 
investigation. 
 
Fairfield City Council has a well-established record and commitment to working with State 
agencies and community in delivering major strategic projects whilst balancing flood 
considerations for the community. 
 
In the spirit of continued collaboration, Council requests it be given the opportunity of a face-
to-face meeting with relevant personnel from DPHI including state government flood experts 
to resolve a way forward for the Stage 2 PP having regard to the matters outlined in this 
letter.      
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I look forward to hearing from you and please contact me on 0429 208 705 or 9725 0278 if 
you wish to discuss this matter further. 
 
Yours sincerely 
 

 
 
Marcus Rowan 
MANAGER – STRATEGIC LAND USE PLANNING 



Suite 3, Level 1,  
20 Wentworth Street 
Parramatta NSW 2150 

info@watertech.com.au ACN 093 377 283  
Tel (02) 8080 7346 www.watertech.com.au ABN 60 093 377 283 

26 February 2023 

Leonie Gray 
Manager Catchment Planning - Catchment Planning 
PO Box 21,  
Fairfield NSW 1860 

Via email: LGray@fairfieldcity.nsw.gov.au 

Our ref: 24050046 Fairfield Town Centres Planning Proposal Advice Letter draft v1.1.docx 

Dear Leonie 

24050046 Fairfield Town Centres Planning Proposal Flood Advice

1 BACKGROUND 
In June 2021, Fairfield City Council exhibited the Fairfield Stage 2 Accelerated LEP Planning Proposal which 
aimed to increase residential densities in and around a number of town centres located in the eastern part of 
the City through rezoning or changes to floor space ratios and building height controls (Figure 1).  Amongst 
other things, it included provisions to amend the LEP with regard to flooding provisions.  In light of the NSW 
Flood Inquiry 2022, the Department of Planning & Environment (DPE) set up a Fairfield Flood Advisory Panel 
(the Panel) as the Fairfield planning proposal was captured by the high risk classification applied to the 
Georges River Catchment by the NSW Flood Inquiry.  The Panel was able to draw on advice from a Technical 
Advisory Group (TAG) and in January 2023, DPE requested that the Panel consider the Fairfield Town Centres 
Planning Proposal.  The Panel consulted with Council, TAG and NSW Government agencies. 

On 22 June 2023, DPE issued a Flood Planning Advice report which set out advice from the Panel.  The Panel 
recommended that the Fairfield Town Centres Planning Proposal only proceed with the removal of all lots with 
a H3 or higher hazard rating, deferral of areas below the 1% AEP level until further flood modelling is completed 
and that those areas above the 1% AEP flood level be subjected to evacuation modelling before it is rezoned. 

Fairfield Council requested that I review the Flood Planning Advice and related documents and provide an 
independent opinion on the Panel’s recommendations.  This letter sets out that opinion. 

In preparing this letter I have made reference to the following documents: 

 Fairfield LEP 2013 (Amend 46) - Flood Considerations - Sept 2022

 Briefing to Fairfield Flood Advisory Panel - 12 May 2023

 DPE Fairfield Flood Advice Report – 22 June 2023

 Council’s Response to Fairfield Flood Planning Panel (FAP) Advice – 22 June 2023

 Fairfield City Council - Shelter in Place Policy Guidelines – Draft Report – Molino Stewart - May 2018

 Various Deliverables as part of the Georges River Floodplain Risk Management Study Phase 1 – Molino
Stewart – 2022 – 2023.

Attachment A

http://www.watertech.com.au/
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Figure 1: Planning Proposal Areas 
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2 PLANNING PANEL ADVICE 

2.1 Observations 

The Panel’s advice summarises the key issues as: 

 Flood modelling, hazard and behaviour 

 Flood evacuation  

 Mitigation measures 

Under each of these headings the Panel made the following observations: 

2.1.1 Flood modelling, hazard and behaviour 
 The Georges River Flood Modelling is two decades old 

 The flood modelling used in Council’s Flood Considerations report did not use the Australian Rainfall and 
Runoff (ARR) 2019 methodologies but rather the outdated ARR 1987 methodologies 

 The modelling does not include data from the most recent flood events 

 The modelling does not adequately consider climate change 

 Flood impacts in events greater than the 1% AEP floods have not been considered 

 Overland flooding is primarily driven by capacity and blockages in the stormwater system 

2.1.2 Flood evacuation  
 No evacuation modelling has been undertaken and it should be undertaken for the full range of events up 

to the PMF 

 Each proposal area is unique and has complex flood characteristics and overland flooding could cut 
evacuation routes 

 Evacuation modelling would determine if road upgrades are required to overcome flood evacuation 
capacity constraints to support intensification. 

2.1.3 Mitigation measures 
 The Panel supports Council’s approach of removing properties with a 1% AEP hazard rating of H3 or 

above but is not confident that the flood modelling used by Council to map the hazards can be relied upon 
to be accurate 

 Using flood modelling which relies upon the latest flood data and adequately considers climate change 
impacts may increase the number of properties with a H3 or higher rating 

2.2 Recommendations 
The Panel recommended the planning proposal proceed under the following conditions: 

 Remove lots with H3 or higher hazard rating on submitted mapping 

 Defer remaining areas currently below the 1% AEP level and proceed to rezoning subject to: 

 New modelling incorporating latest flood data and climate change 

 Remove additional H3 or higher lots identified by the updated mapping 

 Use the updated FPL to determine land suitable for rezoning 
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 Proceed with rezoning of land above the current 1% AEP level subject to: 

 Evacuation modelling up to the PMF 

 Evacuation modelling must consider the impacts of overland flooding 

 Adoption of Cl5.22 of the Standard LEP 

 Identifying stormwater infrastructure improvements to address overland flooding 

 Identifying road network improvements to address evacuation requirements. 

3 RESPONSE TO PANEL ADVICE 
The following responds to each of the Panel’s observations and recommendations bearing in mind the need 
to make informed decisions using the best available data. 

3.1 Flood modelling, hazard and behaviour 

3.1.1 The Georges River Flood Modelling is two decades old 

While the Georges River Flood modelling currently adopted by Fairfield City Council is two decades old, 
Liverpool City Council commissioned a new flood model of the Georges River a few years ago.  That flood 
model used the latest methodologies in Australian Rainfall and Runoff and resulted in significantly lower flood 
levels for the 1% AEP flood and other events.  Liverpool Council therefore decided to continue to adopt the 
results from the older flood model for urban planning purposes because they were more conservative.  Fairfield 
Council is continuing to use the results from the older flood model for the same reasons. 

3.1.2 The flood modelling did not use the Australian Rainfall and Runoff (ARR) 2019 
methodologies but rather the outdated ARR 1987 methodologies 

The most recent flood modelling in Fairfield LGA does use ARR 2019 but I acknowledge that the majority of 
the flood studies used to inform the planning proposal used the ARR 1987 methodology. 

As discussed in Section 3.1.1, remodelling of the Georges River using the latest ARR methodology resulted 
in significantly lower 1% AEP and other levels than when the ARR 1987 methodology was used.  Therefore, 
the Georges River flood modelling used in the planning proposal is conservative. 

Similarly, I don’t believe that updating the creek and overland flood models using ARR2019 is going to make 
that much difference.  A comparison of 1987 and 2016 intensity, frequency, duration data for points within the 
Georges River Catchment were undertaken as part of the Georges River Floodplain Risk Management Study 
Stage 1.  It showed that: 

 1987 rainfall is significantly higher than 2016 rainfall (which is used in ARR 2019) in lower and mid 
catchments, with 1987 1% AEP rainfall being higher than 2016 rainfall with climate change for many storm 
durations. 

 In upper and southern catchments the comparison results are mixed, some storm durations have 1987 
rainfall higher and some are lower, but differences are typically less than the lower and mid catchments. 

Using ARR 2019 for the overland flows catchments therefore could actually result in lower 1% AEP flood levels 
than have currently been adopted. 

Furthermore, there is no difference in the PMF calculation method between ARR 1987 and 2019 and so the 
analysis regarding PMF levels, hazard and durations in Georges River, creek or overland flood studies would 
not be affected. 
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3.1.3 The modelling does not include data from the most recent flood events 

I don’t believe that any of the floods which occurred in Fairfield LGA in 2022 were of extremely rare 
probabilities.  I expect the flooding which occurred was anticipated by the flood models.  While these events 
could be used to assist in model validation, they are unlikely to increase flood levels in the more extreme 
events which are being used for the planning proposal. 

3.1.4 The modelling does not adequately consider climate change 

The way in which climate change has been considered varies between flood studies and is a reflection of when 
they were undertaken.  However, with the exception of the Georges River which has some tidal influence and 
therefore could be affected by sea level rise, flood modelling results would only change due to future increases 
in rainfall intensity due to climate change. 

The potential effects of climate change can therefore be assessed by considering the modelling results for 
rarer floods.  For example, the climate change impacts on the 1% AEP flooding could be represented by the 
0.5% AEP flooding.  I acknowledge that not all of the flood studies (particularly the older ones) have not 
modelled events between the 1% AEP and the PMF but those models could simply be rerun for the required 
events.  Creating new flood models across the LGA would not be necessary. 

3.1.5 Flood impacts in events greater than the 1% AEP floods have not been 
considered 

I agree that flood impacts in events greater than the 1% AEP floods do need to be considered.  However, there 
is adequate information in the existing flood studies for this to be done. For example, Figure 3 (below) includes 
an extract from the Georges River Flood Study Stage 1, showing the extent of the 0.2% (1 in 500 year) AEP.  
As a result of the 2022 NSW Flood Inquiry, it is understood that there have been some discussions within 
DPHI and NSW Reconstruction Authority of considering the implications of a 0.2% AEP flood planning level in 
high-risk catchments such as the Hawkesbury Nepean and Northern Rivers. 

3.1.6 Overland flooding is primarily driven by capacity and blockages in the 
stormwater system 

The observation is correct but it is also not practical nor affordable to provide stormwater system capacity 
which can cater for the full range of rainfall events.  New urban stormwater systems are typically designed to 
carry the 5% AEP flows in piped systems and large events in overland drainage paths.  It is difficult to retrofit 
established urban areas with pipe networks and dedicated overland flow routes with sufficient capacity to meet 
current best practices, even in areas of urban renewal.  Therefore, there is likely to always be overland flow 
paths along roads and through private property in older urban areas of Fairfield LGA. 

3.2 Flood evacuation  

3.2.1 No evacuation modelling has been undertaken and it should be undertaken for 
the full range of events up to the PMF 

In responding to this observation it is instructive to consider the nature of flooding across the region and what 
is an appropriate built landscape and emergency response to the potential hazards posed by flooding within 
Fairfield LGA. 

Figure 2 shows the extent of Fairfield LGA and it shows that the areas which are the subject of most of the 
planning proposal sit within an area which is bounded to the north and east by Prospect Reservoir and Prospect 
Creek, to the south by the Georges River and Cabramatta Creek and to the west by the Western Sydney 
Parklands.  This means to evacuate out of the area it is necessary to cross one of these perimeter features at 
one of the limited road crossings over them.
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Figure 2: Fairfield LGA
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The exceptions are Fairfield East, Carramar and Villawood which all sit to the east of Prospect 
Creek and north of the Georges River. 

Figure 3 shows the extent of flooding from the Georges River in Fairfield and adjoining LGAs.  
and tributary catchments.  Parts of Canley Vale, Fairfield Town Centre, and Carramar are 
within the extent of Georges River flooding.  Fairfield Heights, Fairfield East, Smithfield, Canley 
Heights, Cabramatta and Villawood are only affected by creek flooding and/or overland flows. 

The NSW SES models flood evacuation capability using its Timeline Evacuation Model which 
compares the time required to evacuate with the time available to evacuate.  In calculating the 
time required to evacuate, the NSW SES assumes that it takes building occupants an average 
of one hour to accept that they need to evacuate and another hour to get ready to evacuate.  
In other words, from the time that residents receive a signal to evacuate to the time they leave 
their premises it takes about 2 hours.  Furthermore, research has shown that even when an 
evacuation order is issued by the NSW SES, the majority of residents elect to stay within their 
dwellings until it is no longer safe to evacuate. 

The appropriateness and practicality of evacuation from riverine flooding needs to be 
considered very differently to that from creek and overland flooding. 

3.2.1.1 Creek and Overland Flooding 

Given that there are no means of providing a practical advanced warning for overland and 
creek flooding, that it would take about 2 hours for people to be ready to evacuate after seeing 
flooding nearby and that most would choose not to evacuate before evacuation routes are cut, 
the practicality of evacuation from these floods in Fairfield LGA is questionable.  In fact, not 
only would there be little warning of the flood arriving but even in the most extreme flood events 
the flooding would not last for much more that a couple of hours: it would have gone by the 
time most people would be ready to evacuate. 

A more appropriate response in these “flash flood” catchments is for people to shelter within 
their dwellings providing that they are kept safe from floodwaters.   

Early in 2023 DPE issued a draft Shelter in Place Guideline.  It suggested that SIP is the last 
resort evacuation option for development in greenfield and infill areas, noting that evacuation 
off-site is always preferrable. If this cannot be achieved, then SIP may be used if: 

 The duration for flood inundation is less than six hours  

 The development is not located in an area of high-risk (eg, floodways and H5 or H6 flood 
hazard areas)  

 Access to on-site systems to provide power, water and sewerage services during and 
beyond the event for the full range of flooding   

 The location of storage of food, water and medical emergency for SIP purposes should 
be above the PMF level and available during and beyond the event for the full range of 
flooding   

 SIP floor level is above PMF  

 SIP provides a minimum floor space per person  

 SIP must be structurally safe and accessible during floods up to the PMF. 

The duration of high hazard overland and creek flooding in the planning proposal areas is less 
than 6 hours, even in the PMF.  Planning controls could be implemented to ensure that new 
development meets the above DPE criteria for sheltering in place.   
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Figure 3: Extent of Georges River flooding 
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3.2.1.2 Riverine Flooding 

The Bureau of Meteorology has a flood forecasting system for the Georges River and it can 
provide between 6 and 12 hours warning of forecast flood heights at the Liverpool gauge which 
should provide adequate warning time for people in Fairfield LGA to evacuate ahead of 
flooding on the Georges River. This warning time is based on the time it takes floodwaters to 
travel from the upstream gauges down to Liverpool and would be the same regardless of 
whether it was a 1% AEP flood, 0.2% AEP flood or a PMF in the Georges River.  This would 
be used by the NSW SES to trigger evacuations from Georges River flooding.   

Furthermore, the depths of flooding from the Georges River can make them highly hazardous 
and durations can exceed 24 hours.  Evacuation, rather than sheltering in place is a more 
appropriate flood emergency response strategy for those parts of the planning proposal which 
are affected by Georges River flooding, although on the very fringes of the floodplain (possibly 
including parts of Carramar, Fairfield and Canley Vale which are the subject of the planning 
proposal) it may be possible to safely shelter in place. 

I therefore agree that evacuation modelling of those areas which are potentially affected by 
Georges River flooding is appropriate.  It would need to consider the interaction of evacuation 
traffic from existing development with that from the proposed planning areas.  There is already 
a flood evacuation model for Georges River flooding in the Liverpool LGA and it includes 
sufficient information to estimate how much time is available for evacuation from flooding.  It 
could easily be extended to cover the Fairfield LGA.  While evacuation modelling can be a 
complex and expensive exercise, there are ways of undertaking some preliminary analysis at 
lesser cost to determine whether evacuation is feasible.  The detailed modelling can then focus 
on those areas where more detailed modelling is required. 

3.2.2 Each proposal area is unique and has complex flood 
characteristics and overland flooding could cut evacuation routes 

Figure 4 shows potential flood evacuation centres within the Georges River catchment as 
identified in NSW SES local and regional emergency plans.  None are within the Fairfield LGA 
and therefore none can be reached by people within most of the LGA without the need to get 
across one or more of the creeks within the LGA.  These creek crossings flood in events more 
frequent than the 0.2% AEP flood which the NSW SES considers to be a suitable flood 
immunity for regional evacuation routes.  Therefore evacuation out of most of Fairfield LGA 
during a flood is not a practical option. 

Research in Australia has shown that the majority of flood fatalities occur when people drive 
or walk through floodwaters trying to get from point A to point B or when they recreate in 
floodwaters.  The few instances of people drowning in their homes in recent years has been 
when high hazard flooding has occurred with little warning in events rarer than a 1 in 500 flood 
(Lockyer Valley 2011, Dungog 2015, Lismore 2022, Eugowra 2022). 

Therefore, to adequately cater for those who need to evacuate from existing dwellings, let 
alone any new dwellings, and to reduce the chance of people driving through floodwaters to 
get to them, some local evacuation centres would need to be established.  Figure 5 shows 
some suggested locations and evacuation routes to them from those who may have to 
evacuate ahead of Georges River flooding in Fairfield LGA.  The routes shown would not only 
avoid creek crossings but also mostly avoid overland flow paths and therefore provide reliable 
evacuation routes for evacuees. 

As discussed previously, those planning areas which are solely impacted by overland or creek 
flooding are better suited to sheltering in place rather than evacuation. 

Where areas are affected by both riverine flooding and creek and/or overland flooding, the 
potential for the creek or overland flooding to disrupt evacuation would need to be considered 
in the evacuation modelling. 
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Figure 4: Evacuation Centres in Georges River Catchment 
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Figure 5: Potential evacuation routes and local evacuation centres for Georges River flooding in Fairfield LGA 
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3.2.3 Evacuation modelling would determine if road upgrades are required to 
overcome flood evacuation capacity constraints to support intensification. 

I agree that flood evacuation modelling would identify road capacity constraints that would need to be 
overcome to support intensification.  

3.3 Mitigation measures 

3.3.1 The Panel supports Council’s approach of removing properties with a 1% AEP 
hazard rating of H3 or above but is not confident that the flood modelling used 
by Council to map the hazards can be relied upon to be accurate 

As discussed in section 3.1 there is nothing to suggest that the modelling used by Council cannot be relied 
upon. 

3.3.2 Using flood modelling which relies upon the latest flood data and adequately 
considers climate change impacts may increase the number of properties with a 
H3 or higher rating 

As discussed in Section 3.1 the modelling relied upon the latest flood data and could be used to test whether 
climate change is likely to increase the number of properties potentially exposed to high hazard flooding. 

4 RECOMMENDATIONS 
The Panel recommended the planning proposal proceed under the following conditions: 

1) Remove lots with H3 or higher hazard rating on submitted mapping 

2) Defer remaining areas currently below the 1% AEP level and proceed to rezoning subject to: 

 New modelling incorporating latest flood data and climate change 

 Remove additional H3 or higher lots identified by the updated mapping 

 Use the updated FPL to determine land suitable for rezoning 

3) Proceed with rezoning of land above the current 1% AEP level subject to: 

 Evacuation modelling up to the PMF 

 Evacuation modelling must consider the impacts of overland flooding 

 Adoption of Cl5.22 of the Standard LEP 

 Identifying stormwater infrastructure improvements to address overland flooding 

 Identifying road network improvements to address evacuation requirements. 

I understand that Council has agreed to recommendation (1) so I provide no comment on that. 

With regard to recommendation (2), it is my opinion that there is no need to undertake any new flood modelling 
nor to update the FPL but I support sensitivity testing using existing models to determine whether additional 
lots would be affected by H3 or higher flood hazard due to climate change.   

In relation to recommendation (3), I am of the view that evacuation modelling should be considered for those 
areas affected by Georges River flooding with longer durations of high hazard flooding in the PMF:  being parts 
of Canley Vale, Fairfield Town Centre and Carramar.  The other areas should adopt a shelter in place strategy 
to manage flood risk. 
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Yours sincerely 

 
Director 
WATER TECHNOLOGY PTY LTD 
 
steven.molino@watertech.com.au 

Water Technology pays respect to all First Nations peoples, their cultures and to their Elders, past and present. 
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>����	���?	�������	�� ���	�����	+-/	@A8:/	BA/-/	+99/::	-8+1:	@8	.0881	.-//	0+C1	9-8::	08B/-	0D,CE	.0881	F-8C/	+-/+:;	G:	:H9AI	/J+9H+@,8C	9+C	8C0D	@+K/	F0+9/	LD	-8+1	HC@,0	@A/	+99/::	-8+1:	+-/	908:/1	LD	.0881B+@/-;	M:9+F/	.-8N	-,:,CE	.0881B+@/-	,:	F8::,L0/	J,+	B+0K,CE	@8	A,EA/-	E-8HC1	B,@A	@A8:/	HC+L0/	@8	18	:8	/J+9H+@/1	J,+	L8+@	8-	+,-;	O.	,CHC1+@,8C	899H-:	F-,8-	@8	/J+9H+@,8CI	-/:9H/	B,00	0,K/0D	L/	.-8N	-88.@8F:;		>����	���?	������	���	�  ���	+-/	@A8:/	BA/-/	+99/::	-8+1:	@8	.0881	.-//	0+C1	-,:/	:@/+1,0D	HFA,00	+B+D	.-8N	-,:,CE	.0881B+@/-:;	G:	:H9AI	@A/	98NNHC,@D	9+CC8@	L/	98NF0/@/0D	,:80+@/1	L/.8-/	,CHC1+@,8C	-/+9A/:	,@	N+=,NHN	/=@/C@I	/J/C	1H-,CE	@A/	76*	/J/C@;	MJ+9H+@,8C	9+C	899H-	LD	J/A,90/	8-	8C	.88@	+:	.0881B+@/-	-,:/:	+C1	F/8F0/	:A8H01	C8@	L/	@-+FF/1	HC0/::	/J+9H+@,8C	,:	1/0+D/1;		P����� ���	>��� ���	>����	OC1,-/9@0D	+../9@/1	+-/+:	+-/	089+@/1	8H@:,1/	@A/	0,N,@	8.	.0881,CE	+C1	+-/	98C:/QH/C@0D	C8@	,CHC1+@/1I	C8-	18	@A/D	08:/	-8+1	+99/::;	RA/:/	+-/+:	N+D	L/	,C1,-/9@0D	+../9@/1	+:	+	-/:H0@	8.	.0881S1+N+E/1	,C.-+:@-H9@H-/	8-	1H/	@8	@A/	08::	8.	@-+C:F8-@	0,CK:I	/0/9@-,9,@D	:HFF0DI	B+@/-	:HFF0DI	:/B+E/	8-	@/0/98NNHC,9+@,8C:	:/-J,9/:;	G:	:H9AI	@A/:/	+-/+:	N+D	-/QH,-/	+	-/:HFF0D	8-	/J+9H+@,8C;		T�������	������	>����	UJ/-0+C1	-/.HE/	+-/+:	F-8J,1/	+C	+-/+	.8-	.0881S+../9@/1	+-/+:	8.	@A/	.0881F0+,C	@8	L/	/J+9H+@/1	@8	LH@	+-/	,:80+@/1	.-8N	@A/	/1E/	8.	@A/	.0881F0+,C	LD	.0881B+@/-:;	RA/:/	+-/+:	+-/	/::/C@,+00D	.0881	,:0+C1:	8-	@-+FF/1	F/-,N/@/-	+-/+:	+C1	:A8H01	L/	9+@/E8-,:/1	+998-1,CE0D	@8	1/@/-N,C/	@A/,-	JH0C/-+L,0,@D	1H-,CE	.0881	/J/C@:;		�;%;'	 20+::,.,9+@,8C	8.	*M57	28NNHC,@,/:	.8-	*+,-.,/01	234	RA/	90+::,.,9+@,8C	8.	98NNHC,@,/:	.8-	*0881	MN/-E/C9D	5/:F8C:/	70+CC,CE	V*M57W	,:	@DF,9+00D	HC1/-@+K/C	+@	+	L-8+1	8-	F-/9,C9@	:9+0/	@8	+::/::	-/0+@,J/	JH0C/-+L,0,@D	8.	@A/	98NNHC,@D	,C	.0881	/N/-E/C9D	-/:F8C:/;	X8B/J/-I	.8-	@A/	*+,-.,/01	234	9+@9AN/C@	28HC9,0	A+:	-/QH/:@/1	@A/	N+FF,CE	@8	L/	HC1/-@+K/C	+@	+	08@	:9+0/;	RA/-/	,:	98C:,1/-+L0/	1/@+,0	+@	08@	:9+0/	@8	98C:,1/-	B,@A	-/:F/9@	@8	+J+,0+L,0,@D	8.	-8+1YF/1/:@-,+C	/J+9H+@,8C	-8H@/:	.-8N	,C1,J,1H+0	F-8F/-@,/:I	@A/	@,N,CE	+C1	:/J/-,@D	V.0881	A+Z+-1W	8.	.0881	,CHC1+@,8C	B,@A	-/:F/9@	@8	-8H@/	908:H-/;			RA/	*M57	90+::,.,9+@,8C:	.8-	@A/	'[	GM7	+C1	76*	/J/C@:	+-/	:A8BC	,C	*,EH-/	�S'	+C1	*,EH-/	�S%	-/:F/9@,J/0D;	RA/	K/D	98C:,1/-+@,8C	,C	@A/	N+FF,CE	,:	@A/	+J+,0+L,0,@D	8.	/J+9H+@,8C	-8H@/:;	RA/	H-L+C	8J/-0+C1	.0881,CE	-/E,N/:	+-/	98NF0/=	,C	@A,:	-/E+-1	B,@A	+	A,EA	1/E-//	8.	J+-,+L,0,@D	,C	.0881	A+Z+-1	V1/F@A	+C1	J/089,@DW	@DF,9+00D	+08CE	+CD	E,J/C	J/A,9H0+-	8-	F/1/:@-,+C	-8H@/;	5/0+@,J/	@,N,CE	+C1	1H-+@,8C	8.	,CHC1+@,8C	9+C	+0:8	L/	J+-,+L0/;	RA/	N+FF,CE	:A8BC	+18F@/1	+	:8N/BA+@	98C:/-J+@,J/	+FF-8+9A	,C	+::/::,CE	@-+..,9+L,0,@D	8.	-8+1:	.8-	J/A,9H0+-	+99/::	+C1	+J+,0+L,0,@D	8.	F/1/:@-,+C	-8H@/:;	RA/	.0881	,CHC1+@,8C	+C1	A+Z+-1	90+::,.,9+@,8C:	+@	@A/	F/+K	8.	@A/	.0881	/J/C@	B/-/	@DF,9+00D	H:/1	@8	+::/::	+99/::	-8H@/:;	RA,:	-/98EC,:/:	@A/	@DF,9+00D	.0+:AD	C+@H-/	8.	@A/	9+@9AN/C@	,C	@A+@	F/+K	.0881,CE	98C1,@,8C:	N+D	L/	-/+9A/1	J/-D	QH,9K0D	.-8N	@A/	8C:/@	-+,C.+00	,C	@A/	N+\8-	/J/C@:;	G998-1,CE0DI	@A,:	N+D	0,N,@	@A/	-/:F8C:/	@,N/	8.	,C1,J,1H+0:	B,@A,C	@A/	9+@9AN/C@	@8	N+K/	+FF-8F-,+@/	/J+9H+@,8C	9A8,9/:;		G99/::	-8+1:	B/-/	98C:,1/-/1	@8	L/	C8@	:H,@+L0/	.8-	J/A,90/	/J+9H+@,8C	BA/C	@A/	A+Z+-1	90+::	B+:	X%	VHC:+./	.8-	:N+00	J/A,90/:W	+C1	+L8J/;	7/1/:@-,+C	-8H@/:	B/-/	98C:,1/-/1	C8CSJ,+L0/	.8-	A+Z+-1	90+::	X]	VHC:+./	.8-	+00	J/A,90/:I	9A,01-/C	+C1	@A/	/01/-0DW	+C1	+L8J/;	
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3/,=>	+	-/0+?,@/0A	:B+00	C-D+=	9+?9EB/=?F	?E/	?AG,9+0	1C-+?,8=	8.	,=C=1+?,8=	H,?E,=	?E/	*+,-.,/01	234	9+?9EB/=?	H8C01	D/	:E8-?F	?AG,9+00A	'I%	E8C-:;	JE/	1C-+?,8=	8.	G/+K	.0881,=>	98=1,?,8=:	+../9?,=>	/@+9C+?,8=	+=1	.0881	+99/::	B+A	D/	@/-A	:E8-?	,=	:8B/	,=:?+=9/:;		L998-1,=>0AF	,:80+?,8=	,::C/:	+-/	0,K/0A	=8?	:,>=,.,9+=?	,=	?E/	:?C1A;	*-8B	+	.0881	/B/->/=9A	-/:G8=:/	G/-:G/9?,@/	?E/-/.8-/F	?E/	B8:?	9-,?,9+0	90+::,.,9+?,8=	H,?E,=	?E/	234	,:	?E/	08H	.0881	,:0+=1	9+?/>8-A;	JE,:	,1/=?,.,/:	G-8G/-?,/:	HE,9E	B+A	D/98B/	,:80+?/1	1C-,=>	+	.0881	/@/=?	H,?E	=8	+@+,0+D0/	-/.C>/	+D8@/	?E/	76*	0/@/0;		M=	?E/	*+,-.,/01	234	9+?9EB/=?	+-/+F	?E/-/	+-/	.,@/	N8=/:	HE/-/	?E/-/	,:	+	98=9/=?-+?,8=	8.	08H	.0881	,:0+=1	G-8G/-?,/:	+:	:CBB+-,:/1	D/08H"	O	 P+B,0?8=	58+1	Q	?E/-/	+-/	B+=A	G-8G/-?,/:	+1R+9/=?	?8	P+B,0?8=	58+1	H,?E	+	08H	.0881	,:0+=1	90+::,.,9+?,8=	C=1/-	76*	98=1,?,8=:;	M=	B+R8-	.0881	/@/=?:F	P+B,0?8=	58+1	,:	+	:,>=,.,9+=?	8@/-0+=1	.08H	G+?E	+:	:E8H=	,=	?E/	B+GG,=>	,=	LGG/=1,<	L;	S=1/-	76*	98=1,?,8=:F	?AG,9+0	G/+K	1/G?E:	8.	.0881,=>	?E-8C>E	?E/	P+B,0?8=	58+1	98--,18-	+-/	,=	/<9/::	8.	&;TB;	JE/	E+N+-1	B+GG,=>	,=	LGG/=1,<	L	+0:8	G-8@,1/:	.8-	?AG,9+00A	P�IP(	E+N+-1	90+::,.,9+?,8=;		O	 U/0:8=	$?	V	W-/=?B8-/	$?-//?	58+1	Q	:,B,0+-	?8	P+B,0?8=	58+1F	?E/	U/0:8=	$?-//?	V	W-/=?B8-/	$?-//?	98--,18-	-/G-/:/=?:	+=8?E/-	:,>=,.,9+=?	H/:?	?8	/+:?	8@/-0+=1	.08H	G+?E	?E-8C>E	?E/	9+?9EB/=?;	X+-0A	908:C-/	8.	/@+9C+?,8=	-8C?/:	+>+,=	98CG0/1	H,?E	E,>E	E+N+-1	.0881	98=1,?,8=:	+?	?E/	76*	0/@/0	G-8@,1/	.8-	+	:?-,=>	8.	G-8G/-?,/:	+?	E,>E	-,:K;	O	 *+,-.,/01	234	V	98BB/-9,+0	+-/+	Q	,=	B+R8-	/@/=?:F	B+=A	8.	?E/	+99/::	-8+1:	,=	?E/	234	+-/+	H8C01	D/	:CDR/9?	?8	,=C=1+?,8=	G+-?,9C0+-0A	H,?E	?E/	98=@/->/=9/	8.	?E/	P+B,0?8=	58+1	+=1	W-/=?B8-/	$?-//?	.08H	G+?E:;	JE/	D-8+1/-	234	+-/+	+0:8	0,/:	H,?E,=	?E/	D+9KH+?/-	,=.0C/=9/	8.	?E/	-+,0H+A	/BD+=KB/=?;	L998-1,=>0AF	C=1/-	76*	98=1,?,8=:F	.0881	1/G?E:	B+A	-,:/	98=:,1/-+D0A	,=	?E,:	+-/+	G-,8-	?8	8@/-?8GG,=>	8.	?E/	-+,0H+A;	JE/	B+R8-,?A	8.	G-8G/-?,/:	,=	?E/	234	+-/+	+-/	?H8I:?8-/AF	E8H/@/-F	?E/	B+GG,=>	E+:	=8?	98=:,1/-/1	?E/	98=.,>C-+?,8=	8.	DC,01,=>:	+=1	>/=/-+0	+@+,0+D,0,?A	?8	+99/::	E,>E/-	.088-:;	L	B8-/	1/?+,0/1	,=@/:?,>+?,8=	8.	?E,:	B+A	D/	98=:,1/-/1	,=	.C?C-/	+::/::B/=?:;	O	 5+,0H+A	7+-+1/	Q	C=1/-	76*	98=1,?,8=:F	?E/	D+9KH+?/-	,=.0C/=9/	8.	?E/	-+,0H+A	/BD+=KB/=?	G-8@,1/:	.8-	E,>E	E+N+-1	.0881	98=1,?,8=:	+08=>	5+,0H+A	7+-+1/	+1R+9/=?	?8	?E/	/BD+=KB/=?;	4/G/=1/=?	8=	?E/	-+?/	8.	-,:/	,=	?E/:/	+-/+:F	G/1/:?-,+=	/@+9C+?,8=	G+-?,9C0+-0A	,=	76*	98=1,?,8=:	B+A	=8?	D/	G8::,D0/;		O	 W,0>+	$?-//?	Q	?E/	W,0>+	$?-//?	98--,18-	-/G-/:/=?:	?E/	B+R8-	8@/-0+=1	.08H	G+?E	.8-	.0881H+?/-	8@/-?8GG,=>	?E/	-+,0H+A	/BD+=KB/=?	C=1/-	76*	98=1,?,8=:;	*0881H+?/-:	+?	E,>E	1/G?E	+=1	@/089,?A	9+=	B8@/	?E-8C>E	?E,:	98--,18-	?8H+-1:	Y-GE+=	$9E880	2-//K;			 	
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066+/*<)=-/	->)7?)=*6<	,+6@	)<A	6,	=B-8-	)+-)8	*8	?<.*C-.A	D*>-<	=B-	,.)8BA	<)=?+-	6,	,.66/*<D	E*=B	8-.,F/*+-7=-/	->)7?)=*6<	=B-	+-).*=A9	G8	<6=-/	*<	=B-	(H35	@)II*<DJ	=B-+-	*8	)	B*DB	I6=-<=*).	,6+	I+6I-+=A	*86.)=*6<	/?-	=6	->)7?)=*6<K)77-88	+6?=-8	L-*<D	7?=J	I6=-<=*)..A	-)+.A	*<	)<	->-<=	6+	E*=B	@*<*@).	E)+<*<D	=*@-9	MB*8	+-*<,6+7-8	=B-	I6=-<=*).	<--/	,6+	)	8B-.=-+	*<	I.)7-	6I=*6<	E*=B	)II+6I+*)=-	I.)<<*<D	76</*=*6<89	NOP	 ���	��� ����	(.66/	-/?7)=*6<	*8	)	C-A	-@-+D-<7A	@)<)D-@-<=	+-8I6<8-	@-)8?+-	*<	-/?7)=*<D	=B-	76@@?<*=A	+-.)=*<D	=6	,.66/	+*8CJ	->)7?)=*6<J	I+-I)+)=*6<J	*<8?+)<7-8	)</	,.66/	@*=*D)=*6<9	MB+6?DB	=B-	76@@?<*=A	76<8?.=)=*6<J	QRS	6,	+-8I6</-<=8	*</*7)=-/	=B-A	E6?./	<6=	C<6E	B6E	=6	I+6=-7=	=B-@8-.>-8	6+	=B-*+	I+6I-+=A	/?+*<D	,.66/*<D	->-<=8	)</	TUS	B)/	<6=	I+-I)+-/	)	I.)<	,6+	=B-*+	B6?8-B6./	6+	L?8*<-88	=6	,6..6E	/?+*<D	)<	->-<=9	(?+=B-+@6+-J	:VS	6,	+-8I6</-<=8	B)/	<->-+	8--<	6+	B-)+/	6,	*<,6+@)=*6<	+-.)=*<D	=6	,.66/*<D	*<	=B-	)+-)9	MB*8	*<,6+@)=*6<	L6.8=-+8	=B-	+-W?*+-@-<=	,6+	)	76@@?<*=A	,.66/	-/?7)=*6<	I+6D+)@	=6	)88*8=	*<	,.66/	I+-I)+-/<-88	)</	)E)+-<-889			X<	%�&%J	46.*<6	$=-E)+=	E)8	-<D)D-/	=6	?</-+=)C-	06?<7*.Y8	(.66/	H/?7)=*6<	)</	GE)+-<-88	5+6Z-7=	,6+	()*+,*-./	0*=A9	G8		I)+=	6,	=B-	I+6D+)@J	/)=)	E)8	76..-7=-/	>*)	8?+>-A	=6	/-=-+@*<-	=B-	.->-.	6,	,.66/	)E)+-<-88	)</	I+-I)+-/<-889	0B)..-<D-8	,6+	76@@?<*=A	,.66/	-/?7)=*6<	E-+-	*/-<=*,*-/	=6	L-	=B-	.)+D-	7?.=?+).	)</	.*<D?).	/*>-+8*=A	*<	=B-	.67).	I6I?.)=*6<9	[>-+	%�S	6,	=B-	I6I?.)=*6<	E*=B*<	=B-	8?L?+L	6,	()*+,*-./	8I-)C	)	.)<D?)D-	6=B-+	=B)<	H<D.*8B	)</	/6	<6=	8I-)C	H<D.*8B	E-..	6+	)=	)..9	G8	8?7BJ	,.66/	-/?7)=*6<	I+6D+)@8	,6+	=B-	()*+,*-./	76@@?<*=A	<--/	=6	+-76D<*8-	=B-	7?.=?+).	)</	.*<D?*8=*7	/*>-+8*=A	)</	7)=-+	,6+	=B-8-	<--/8J	I)+=*7?.)+.A	=B68-	I)+=	6,	>?.<-+)L.-	76B6+=89	H/?7)=*6<	I+6D+)@8J	*<7.?/*<D	>-+L).	)</	E+*==-<	@)=-+*).J	8B6?./	L-	76</?7=-/	*<	@?.=*I.-	.)<D?)D-8	=6	*<7+-)8-	I?L.*7	8),-=AJ	+-/?7-	I+6I-+=A	/)@)D-8	)</	*<7+-)8-	=B-	+-76>-+A	6,	,.66/F),,-7=-/	76@@?<*=*-89		G8	<6=-/	*<	=B-	(.66/	5+-I)+-/<-88	4)<?).	\G==6+<-AF]-<-+).Y8	2-I)+=@-<=J	%��T̂J	I.)<<*<D	,6+	,.66/8	+-W?*+-8	)	86?</	?</-+8=)</*<D	6,	=B-	,.66/	=B+-)=	=6	=B-	76@@?<*=AJ	C<6E.-/D-	6,	,.66/	B)_)+/8	)</	=B-	*@I)7=8	6,	,.66/	->-<=89	MB-+-,6+-J	76@@?<*=A	-/?7)=*6<	I+6D+)@8	<--/	=6	,67?8	6<	76<>-A*<D	=B-	7?++-<=	)</	,?=?+-	,.66/	+*8C	6<	)	.67).	.->-.	\*<7.?/*<D	*</*>*/?).8	?</-+8=)</*<D	=B-	+*8C	=6	=B-*+	I+6I-+=*-8̂J	)88*8=	*<	=B-	I+-I)+)=*6<	6,	,.66/	-@-+D-<7A	I.)<8J	)</	-<8?+-	=B)=	=B-	I6I?.)=*6<	?</-+8=)</8	EB)=	*8	+-W?*+-/	6,	=B-@	)</	=B-	+-.->)<=	-@-+D-<7A	6+D)<*8)=*6<8	/?+*<D	,.66/	->-<=89	G8	8=)=-/J	=B*8	*<,6+@)=*6<	<--/8	=6	L-	/-.*>-+-/	*<	@?.=*I.-	.)<D?)D-8	)</	*<	L6=B	>-+L).	)</	E+*==-<	*<,6+@)=*6<	)>)*.)L.-	,)7-F=6F,)7-J	/*+-7=.A	=6	>?.<-+)L.-	+-8*/-<=8J	6<.*<-	)</	*<	76@@6<.A	)77-88-/	L?8*<-88-8K6+D)<*8)=*6<8	)+6?</	=B-	76@@?<*=A9			




