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1

EXPERT OPINION REPORT DETAILS

1.1 Report Author
Tim Morrison
Principal Engineer, Director
Catchment Simulation Solutions Pty Ltd
10.01 70 Phillip St
Sydney NSW 2000
Qualifications:
Bachelor of Science, University of Technology Sydney, 2009
Bachelor of Engineering, University of Technology Sydney, 2010
Master of Science, University of Sydney 2012
Affiliations:
Member, Institute of Engineers Australia
Experience:
I am a Director of Catchment Simulation Solutions and have 12 years’ experience in hydrologic
and hydraulic studies and floodplain management. This includes a particular emphasis in the
development of rural and urban hydraulic models and their application to flooding and
drainage.
I have worked as a consultant, contractor and employee at government agencies and have a
strong understanding of the requirements of all industry stakeholders. I have also undertaken
numerous community consultation projects, particularly in rural communities.
For the past 3 years’ I have acted as the primary technical reviewer for WaterNSW in their
assessment of rural flood works. As part of this I have reviewed approximately 50 flood
studies and have undertaken a range of other review projects.

1.1.1 Statement of Expertise
With my qualifications and experience, I believe that I am well qualified to provide an expert
opinion regarding the flooding issues related to Amendment C205WARR to the Warrnambool
City Council.

Tim Morrison (04/04/2022)
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1.2 Report Contributors
David Tetley
Principal Engineer, Director
Catchment Simulation Solutions Pty Ltd
10.01 70 Phillip St
Sydney NSW 2000
Qualifications:
Bachelor of Engineering, University of Wollongong, 2001
Affiliations:
Member, Institute of Engineers Australia
Experience:
David is a civil engineer and Director of Catchment Simulation Solutions who graduated from
the University of Wollongong with first class honours and the University Medal in 2001. David
has 20 years of experience in hydrologic and hydraulic modeling, engineering programming
and application of Geographic Information Systems (GIS) in water resources projects in
Australia.
David has considerable experience with a number of hydrologic and hydrologic and GIS
software products. He has been involved in the preparation of approximately 40 Government
funded flood studies and floodplain risk management studies in addition to numerous site
specific flood studies and flood impact assessments. He has also authored several papers on
hydrology, hydraulics and floodplain management.
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1.3 Report Scope
CSS was engaged by Warrnambool City Council (Council) to undertake:
A peer review of the methodology used for the catchment mapping, hydrologic
modelling hydraulic modelling and the translation of this information to inform flood
controls, which is outlined in the Exhibited reports, being:
•

Russell Creek Flood Mitigation – As Constructed Flood Modelling (Water Tech 2017)

•

Design of North Warrnambool Floodplain Management Plan Implementation Works
(Cardno 2010).
A review of the submissions that were received following the public exhibition of the
planning amendment and the associated Further Technical Reviews (FTRs) completed
by the CMA in response to submissions, to ensure the modelling undertaken is still
considered robust and appropriate for urban flood mapping.
Prepare this expert opinion report and attend an independent planning panel
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RESPONSE TO PANEL DIRECTIONS

2.1 Methodology of the evolution of controls
The controls have been developed based on the outputs of flood modelling. In the simplest
sense, these models calculate the depth and velocity of floodwaters within the study area for
a specified probability of occurrence. For example, the “1 in 100 Year Average Recurrence
Interval” now officially referred to as the “1% Annual Exceedance Probability (AEP)”. The
processes for undertaking this modelling are defined by an industry standard document
known as Australian Rainfall and Runoff.
Flood modelling was originally undertaken for the Russells Creek catchment as part of the
North Warrnambool Flood Study (Cardno, 2010). The models were then used to assess a
range of potential flood mitigation options and recommendations were made on which
options to construct and those that were not feasible (Cardno, 2012). The recommended
options were then further investigated in a study undertaken by Water Technology in 2015,
prior to their construction in 2016. Note that at this stage Council delayed implementation of
planning controls as the structures had been designed and funds committed.
Following the construction, further modelling was undertaken in 2017 by Water Technology.
Between 2015 and 2017, a major revision of Australian Rainfall and Runoff was published, the
first since 1987. Therefore, in addition to incorporating the constructed mitigation works,
Water Technology (2017) utilised significantly different, but the most up to date, procedures
for estimating the 1% AEP event conditions. As part of this study a comparison was
undertaken between Cardno (2010) and Water Technology (2017) which found that the
application of the new Australian Rainfall and Runoff lead to a decrease in calculated flows,
and therefore flood extents.
Council then took the updated flood information from Water Technology (2017) and have
converted it into a range of flood development controls. My understanding is that this was
done with heavy consultation with the CMA and based on our review in Section 4.1 of this
report, is an accurate reflection of the model results.
Council is now seeking to implement the controls agreed upon with the CMA, which forms
the basis for this planning amendment. My view is that these controls are critical for Council
and the CMA to prevent inappropriate development which would increase the risk to life and
property from flooding.

2.2 Accuracy of Flood Mapping
We have undertaken a review of the flood mapping that has been undertaken by Water
Technology (2017) and Cardno (2010). This is outlined in more detail in Chapter 4 of this
report.
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While our review found several instances where the Russell Creek models may be improved,
my view is the model is fit for purpose of defining flood overlays and input into rezoning.
While the Cardno (2010) model is 12 years old, it has undergone several in-depth reviews and
was well calibrated to the available flood data. Therefore, while I believe it should be updated
in the medium term, it is fit for purpose of defining flood overlays and input into rezoning.
Note that as the Merri River flows are defined by a model calibrated to Flood Frequency
Analysis (FFA), which relies on historical flows rather than derived design rainfall, it is unlikely
a new model under the new Australian Rainfall and Runoff guidelines would vary significantly
from the existing results (as it has in Russells Creek).

2.3 Impact of Structural Works to Mitigate Flooding
Water Technology (2017) details the effect of the mitigation works that were constructed in
2016. This primarily includes a series of floodwalls along Russells Creek as well as culvert
upgrades at Mortlake Road. The structural works reduced the number of properties with
above floor flooding in the 1% AEP from 146 to 14.
The benefits are largely located in the area between Garden Road and Mortlake Road. The
floodwalls prevent overbanking and overland flowpaths through residential areas while the
Mortlake Road culvert upgrades reduce the constriction at this location and prevent the water
surcharging upstream.
These benefits are a significant achievement and in my experience the proportional reduction
in number of flooded properties from structural mitigation works is typically much lower in
highly developed catchments such as these.

2.4 Flood Overlay compliance with DELWP Practice notes and
Guidelines
I have reviewed the DELWP practice notes 11 “Applying for a planning permit under the flood
provisions (August 2015)” and 12 “Applying the Flood Provisions in Planning Schemes (June
2015)” against the proposed planning scheme amendments.
While Practice Note 11 is mostly related to planning permit requirements after a flood control
has been applied, it is still relevant as it contains insight into what is required for each overlay
and zone. Practice Note 12 is directly relevant as it provides guidance about which overlay
and zone should be applied in various circumstances.
The findings of my review of the practice notes is that the proposed planning scheme
amendment changes are in line with the guidance of the practice notes.
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3

INTRODUCTION

3.1 Background
Warrnambool City Council (Council) is responsible for developing flood mapping and
development controls to manage the existing flood risk and reduce the potential for increases
in flood risk in the future within their Local Government Area (LGA). As part of this process,
Council have undertaken a range of flood studies in the North Warrnambool area, addressing
both Merri River and Russell Creek flooding. Through the C205Warr proposed amendment,
Council is now seeking to translate the results of these studies into planning controls for
future development, through rezoning and the addition of flood overlays.
The proposed amendment was placed on public exhibition and Council received 20
submissions from the community and one submission from the Glenelg Hopkins Catchment
Management Authority (CMA). The submissions largely opposed the amendment, covering a
range of floodplain management issues. In response, CMA has assisted Council in undertaking
“Further Technical Reviews” (FTR) for each of the submissions to determine if the proposed
overlays and zone changes should be modified based on the submission.
Council also engaged Catchment Simulation Solutions (CSS) to undertake an independent
peer review of the models and data associated with the amendment as well as the
submissions and FTRs, which is the focus on this report.

3.2 Project Objectives
The objective of the project was to determine if the proposed zoning changes and flood
overlays are appropriate and are based on best practice in floodplain management.

3.3 Data Available
The following data were made available to CSS during this review:
Mapping and associated documents for C205warr planning scheme amendment
Design of Nth Warrnambool Floodplain Management Plan Implementation Works
(Cardno, 2010), report and model files
Russell Creek Flood Mitigation – As Constructed Flood Modelling (Water Technology,
2017), report and model files
Peer Review of Cardno (2010) including responses, undertaken by R J Keller and
Associates on behalf of Department of Environment, Land, Water and Planning (DELWP)
Copies of all community submissions
Copies of the Glenelg Hopkins Catchment Management Authority (CMA) submission
and associated data related to minor flood incursions
Floodway Overlay Delineation (GHCMA, 2013)
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4

REVIEW OF MODELLING

4.1 Russell Creek Modelling
4.1.1 Technical Approach
Water Technology (2017) developed a hydrologic and hydraulic model for the Russell Creek
and tributaries to define flood behaviour along Russell Creek and its tributaries in the vicinity
of North Warnambool. The models were developed using the RORB and TUFLOW software
packages respectively, which are both industry standard and used widely in the region as well
as interstate. Detailed peer review of the models and approaches was undertaken by the
Department of Environment, Land, Water and Planning (DELWP) anonymous review panel at
several stages of the model development to ensure it was developed in accordance with
modern best practice.
Ideally a flood model is calibrated to recent historic floods and design flows are based on
gauged data with a suitable period of record. However, Water Technology (2017) states that
no calibration of the model was undertaken due to the lack of historical flood data as well as
the lack of gauging (both rainfall and flow) data within the catchment. In the absence of
calibration data, Water Technology have compared headloss at two structures to a previous
SOBEK model (Cardno, 2010) to provide a qualitative assessment of the model performance
and this determined that both models match well.
While the lack of calibration data is a limitation in the study, it is not uncommon in small urban
catchments like Russell Creek with a lack of gauge data. It is recommended to Council and the
CMA that flow events in the catchment are continued to be monitored and if an appropriately
sized event occurs, information on water levels, extents and/or depths are collected, and this
information is used to calibrate/validate the model.
In order to determine design rainfalls and rainfall loss conditions, Water Technology have
applied the approaches outlined in Australian Rainfall and Runoff (2016). Our review of the
report, as well as the DELWP review, finds that, in general, the calculations undertaken by
Water Technology are appropriate and standard practice for flood modelling.
The peak design flows determined by Water Technology (2017) are significantly lower than
those derived in Cardno (2010), with a 17% decrease in peak flow across the catchment for
the 1% AEP event. This suggests that the proposed overlays and zoning in Russell Creek is less
conservative than previous studies which employed the 1987 version of Australian Rainfall
and Runoff. However, as the 2016 version of Australian Rainfall and Runoff draws on an
additional 30 years of historic rainfall and flood information information and employs more
modern approaches for defining flood behaviour, it is considered that the revised flows are
more robust.
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4.1.2 Model Files Review
CMA provided a set of computer TUFLOW model files for CSS to undertake the review. The
files provided did not include two of the terrain surfaces (fill_surface.asc and road_design.asc)
and also appears to be missing one of the constructed flood mitigation walls, review by CMA
suggests they are in possession of these files, however they were only available after the
review. Discussions with the CMA were held and it is understood that they are seeking to
receive a more complete set of model data.
The TUFLOW model review raised a number of potential issues with the model which are
summarised in Table 1. Of these issues it found that the first, around culvert invert elevations,
would be the most likely to have a significant impact on the planning overlays.
These issues were raised with the model developers (Water Technology). Their response
largely suggested the goal of the model was to replicate the approach undertaken in the
previous Cardno modelling and that the model relied on the best available information and
modelling techniques available at the time of development.
Table 1 Model Issues arising from review
Issue

Likely Impact

In several locations, the invert of culverts did not
match the terrain data and “Z-Shapes” were
used to modify levels around culverts

May results in changes to flood behaviour
immediately upstream or downstream of the
culvert (i.e. likely within 50m)

Layered flow constriction for the Wares Road
bridge does not appear to be correctly
implemented

May have an impact on flood behaviour
upstream and downstream of the bridge

In several locations, the incorrect roughness has Only covers small areas so unlikely to have a
been applied (e.g. channel roughness being significant impact
applied on top of the road)
There are a lack of “Gully Lines” across the May have an impact in smaller events where a
model area which would assist in better defining greater proportion of water is contained to the
the invert of the watercourses
channel. However, unlikely to impact the 1%
AEP flood as the loss of conveyance will be a
small proportion of overall flow.

Of all the potential issues identified in Table 1, the Z shape/culvert inverts issue had the
potential to generate the most significant impacts. Therefore, sensitivity testing was
undertaken to confirm if altering the inverts of the culverts to the terrain values would
significantly impact on flood extents. The outcome of this comparison is provided in Plate 1.
The results in in Plate 1 show that there are relatively minor changes in flood extents, with
some decreases north of Wangoom Road and some increases around the racecourse. The
changes are nearly entirely around un-developed areas or in road corridors and there does
not appear to be any significant change around residential blocks.
It is important to note that this sensitivity analysis was undertaken using a model with
incomplete terrain data and mitigation data as described above. Therefore, it can only be
utilised as indicative of the potential for change in inundation. It is also unknown whether the
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changes made represent an improvement or not in the culvert representative as the elevation
mismatch observed in the Water Technology report may be appropriate, albeit for reasons
unknown to us.
Given the outcomes of the sensitivity analysis, and the fact the other issues raised are likely
to have an insignificant impact on the results, our view is that the Russell Creek model results
are fit for use in developing flood planning controls, including flood overlays. However, as
noted earlier, if a flood event occurs, it is recommended that data is collected, and the model
is calibrated. It is also recommended that the issues raised in Table 1 should be resolved for
future use of the model, such as in flood impact assessments.

Plate 1 Culvert Invert Sensitivity Analysis

4.2 North Warrnambool (Merri River) Modelling
Flood frequency analysis has been undertaken in order to determine peak flows for the 1%
AEP and other design events in the Merri River catchment (Cardno, 2010). The period of
record for the flood frequency analysis is 1966 to 2008, which is greater than the
recommended minimum of around 30 years. The Flood Frequency appears to be undertaken
appropriately using approaches outlined in Australian Rainfall and Runoff (1987).
An existing RORB model developed by Water Technology was then modified in Cardno (2010)
by calibrating the design flood peak values to match those derived in the Flood Frequency
Analysis.
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Given that the design values were derived using Flood Frequency Analysis, changes to
Australian Rainfall and Runoff that have occurred since Cardno (2010) are unlikely to affect
the results in terms of peak flows, although the shape/timing of the design hydrograph may
be different.
If the flood frequency analysis were to be updated to include years post-2008, then the design
flood estimates may change. Given the updated period would include the October 2020 flood
(the flood of record) this may have a significant impact, although this is difficult to say with
certainty including whether this update would increase or decrease the design flood
estimates.
The North Warrnambool hydraulic model was developed using the SOBEK software and has
been calibrated against flood marks for two separate events (1978 and 2001). The calibration
appears to be very good, with five flood levels being reproduced by the hydraulic model to
within 0.07 m of recorded data (flood studies of this nature typically aim for within 0.1 m of a
flood mark). The remaining calibration point had a discrepancy of 0.2 m in the 1978 event,
although this could be due to changes in the topography between 1978 and 2010 or
potentially the flood mark being mis-recorded.
It is noted that the SOBEK modelling software is largely outdated and not used extensively in
industry. CSS does not have the necessary licenses to open and run this model and, therefore,
no detailed review of the model was completed. It is our understanding that RJ Keller and
others have previously undertaken an extensive review of the modelling. However, in 2020,
CSS undertook a study for a private development along the Merri River at Bromfield St. As
part of this study, we developed a new TUFLOW model using standard parameters and
compared this to the SOBEK model results. The two models largely matched, with the
TUFLOW model producing results around 0.05 m lower than the SOBEK model. This
difference is to be expected when comparing models from different software packages.
Overall, our view is that the North Warrnambool model and data is fit for purpose for
developing flood planning controls, including overlays. However, it could benefit in the future
to update the model to reflect a modern software package. A review of the design flows
based on the latest gauge data would also be of benefit at this time.

4.3 Translation to Flood Overlays
Glenelg Hopkins CMA has prepared a standard approach for the derivation of Floodway
Overlays (FO) and Land Subject to Inundation Overlays (LSIO) (GHCMA, 2013). Both of these
overlays utilise modelled outputs for the 1% AEP flood, which is standard practice across
Victoria as well as Australia.
Areas within the 1% AEP extent are defined as floodways if they meet the following criteria:
The peak depth exceeds 0.5 m
The peak velocity x depth exceeds 0.4 m2/s
The remaining area (i.e., areas located outside of the floodway but within the 1% AEP flood
extent) is defined as LSIO.
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The GHCMA approach combines floodway and flood storage into the FO, this is achieved using
the peak depth filter to capture areas that are deep but slow moving (i.e. storage). This
conforms with the DEWLP definition of floodways, which states that it includes areas of
temporary storage of floodwaters.
GHCMA (2013) also outlines a number of processing steps that may be completed to
determine the overlays, this includes:
Smoothing gridded results to provide a more realistic representation of flood extents
Removal of disconnected “puddles”
“Filling” of low hazard areas surrounded by high hazard areas
“Filling” of flood islands that may not have direct flood risk, but are not appropriate for
development due to evacuation difficulties
Our review of the proposed overlays suggest that these processes have been completed
accurately and appropriately. In some areas the smoothing will locally increase or decrease
the flood extent compared to the raw model results, however these are generally small and
will unlikely change development outcomes. In summary, the 1% AEP flood outputs from the
flood modelling completed for Russell Creek and the Merri River have been appropriately
translated to create the flood overlay layers.
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5

REVIEW OF COMMUNITY SUBMISSIONS

5.1 General Comments
A review of the 20 community submissions that were received by Council following the public
exhibition of the planning amendment was completed and the general nature of each
submission is highlighted in green in Table 2.
Table 2 Issues raised within the submissions
Planning
Permit

Other (Socio,
Economic,
Enviro)

Lack of
Mitigation
Structures

Impact from
Infrastructure

Impact from
Neighbouring
Properties

Previous
Advice from
Council

Limit
Development
Opportunities

Land Values

Insurance
Premiums

Modelling or
Mapping
Issue

Submission
Number

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Not applicable to the planning scheme amendment

As outlined in Table 2, the issues raised within the submissions cover a number of different
aspects of floodplain management, while our scope of work is primarily focused on those
issues that discuss issues with the extent of flooding and proposed overlays in the
amendment. Those are individually addressed in Section 5.2.
Five of the submissions discussing inaccuracies in flooding extents relied entirely on lived
experience of prior flooding and these are discussed in more detail below along with brief
comments on the other issues raised.
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Many of the issues raised in the submissions appear to reflect concern amongst landholders
and the community may benefit from additional consultation or flood education to better
inform them on some of these issues.
Lived Experience of Flooding
Five of the submissions cite lived experience (ranging from 5 to 60 years) as their evidence
that the flood model over-estimates extents. Advice from the CMA is that there has been no
1% AEP flood in living memory within the catchment, this is difficult to confirm due to the lack
of gauging and relatively short period of sub-daily rainfall, however flooding in the catchment
appears to be well documented. Given that lived experience only includes smaller floods, it
cannot be used to directly compare to the modelled 1% AEP event.
Several of the submissions cite a 1 in 50 Year ARI rainfall that occurred in January 2021, the
CMA portable logger immediately downstream of Wares Rd Bridge recorded water levels in
the catchment as being less than the 1 in 5 Year ARI. Rainfall for the event anecdotally
occurred in an approximately 30 minute burst. Section 2.2.2 of the Water Technology (2017)
report suggests that the 2 hour storm is the critical duration in many locations and longer
durations are critical in many areas where flood extents are controlled by volume (e.g. north
of Wangoom Road). Therefore, it is unlikely that this short storm burst would have resulted
in a 2% AEP or larger sized flood.
The relationship between the AEP of rainfall and the resulting AEP of flooding is commonly
confused, and the concept of critical durations, temporal patterns and antecedent conditions
that affect it are generally not well understood in the community. Future flood related
planning scheme amendments may benefit from some form of primer on this topic to assist
in the community understanding.
Within the Merri River catchment, the Woodford gauge shows the October 2020 as the largest
flood in recent history, the flood frequency analysis suggests this event was between a 2%
AEP and 5% AEP event and notably smaller than a 1% AEP event. The 1946 event, which is
ungauged but understood to be the largest event in living memory was approximately a 0.2%
AEP (Cardno, 2010), however no data was provided as part of the submissions for this event.
Therefore, the available information confirms that a 1% AEP flood (i.e., the flood that forms
the basis for the flood planning overlays) is unlikely to have been experienced by the local
community within the Merri River or Russell Creek catchments.
Insurance Premiums
Insurance premiums for flood damages are typically calculated by insurance companies based
on flood modelling results either developed internally or where available, from publicly
available flood studies or those uploaded to the Victorian Flood Database.
The studies that the planning scheme amendment is based on are several years old (2010 and
2017) and, to our understanding, this information is already available on the Victorian Flood
Database. Therefore, it is likely that this information is already being used to inform insurance
premium quotes. Changes to the planning scheme are unlikely to directly impact on insurance
premiums. If insurance premiums are found to be an issue, advice to landholders is to obtain
multiple quotes as there can be significant differences between providers.
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Land Values and Limit Development Opportunities
The inclusion of flood overlays has the potential to decrease land values or limit development
opportunities. However, the objectives of floodplain management are to protect life and
property. Without the inclusion of flood overlays, uncontrolled development may occur
which leads to situations where lives are at risk and inappropriate development is damaged
or exacerbates damage on existing development.
Property values are determined by many different factors, including location, streetscape and
amenity, the current economic conditions, as well as planning controls. It is therefore difficult
to assign what effect, if any, the identification of land as liable to overland flows by the
Floodway Overlay and Land Subject to Inundation Overlay may have on the value of a
property.
It is our understanding that past Planning Panels have not found evidence that the Floodway
Overlay and Land Subject to Inundation Overlay impacts on property values and have also
determined this would not be a reason to avoid application of the controls.
A number of submissions raise questions regarding recent developments and their potential
to impact on flood behaviour. This reinforces the need for flood overlays in the catchment to
ensure inappropriate development does not occur.
Previous Advice from Council
Flood modelling is a dynamic field, with technology and data changing at a rapid pace. A
number of submissions present letters from Council circa 2000 advising they are not flood
prone or quote the Parsons Brinkerhoff (2007) study. The data relied upon by these older
studies is out of date, potentially incomplete and/or does not reflect modern best practice
with regard to flood estimation.
The studies used as part of the proposed amendment utilise more up to date data and
techniques. Therefore, it is appropriate to base floodplain management decisions, including
flood overlays on the outcomes of these more contemporary studies, rather than previous
studies.
Impact from Neighbouring Properties
A number of submissions discuss potential flood impacts from neighbouring properties. We
have briefly examined these and do not believe they would alter the planning scheme
amendment overlays. However, in our view, Council and the CMA should review these in
detail, particularly where works may have occurred without a planning permit.
Impact from Infrastructure and Lack of Mitigation Structures
A number of submissions raise a lack of appropriate infrastructure, and the lack of flood
mitigation works. The size of culverts beneath Wangoom Road and provision of a flood
detention basin upstream of this road is raised in several submissions.
It is our understanding that flood mitigation options in this area were investigated and found
to not be feasible either financially or by having a flood impact on downstream properties.
Given the weight of community feedback within this area, our suggestion is that these past
18
Document Set ID: 11439583
Version: 1, Version Date: 14/04/2022

Print Date: 14 April 2022, 9:11 AM

This information is provided from Warrnambool City Council

Warrnambool Planning Amendment
Expert Witness Statement
investigations are summarised and presented to the affected landholders in order to build
community understanding.
Planning Permits
Two of the submissions relate to planning permits that have been approved along the Merri
River for filling of some proportion of the land. It is our understanding from the submission
that the planning permits have been issued, however the works have not been undertaken.
Given that there is a possibility that the works may never been undertaken, it is not
appropriate to modify the proposed overlays based on the planning permit. However, we
would suggest that the overlays are amended once those works have been constructed.

5.2 Mapping Specific Submissions
A review of each submission that raised specific mapping issues was undertaken and is
documented in the tables below. Note only those aspects related to mapping are covered
below, with other aspects discussed in Section 5.1. With the exception of Submission 4, it is
not recommended that any changes are made based on the submissions. With respect to
Submission 4, while alterations would improve the accuracy of the proposed overlays, it is
likely to have negligible impact on any future development as this area is “FZ – Farming Zone”.
Table 3 Review of Submission 4
Submission

4

Location

West of Wiggs Lane

Summary of FO does not include the creek running from Wiggs Lane towards Wangoom Rd.
Submission
CSS
Comments

The LSIO extends roughly to the crossing at Wiggs Lane, review of the VxD suggests
that a FO could be included at this location however it was likely removed as it was
discontinuous.
The model appears to be representing the creek, however without Z-Shapes or
Gully lines that may improve connectivity. Modification to the FO could be
completed to include this channel, however, there would be little practical outcome
as the area is a Farming Zone and no development that will be impacted by flooding
is likely to proceed here. If development was to occur with appropriate planning
and controls, there would likely be little to no impact to other areas.
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Table 4 Review of Submission 5
Submission

5

Location

93 Wangoom Rd

Summary of Artificial wetland on property is impeding flow and causing unnatural flooding to
Submission adjacent properties
CSS
Comments

The wetland topography may be exacerbating local flooding along the north side of
Wangoom Rd, however the primary flood mechanism appears to be flood water
backing up against the Wangoom Rd embankment and, therefore, removal of the
wetland would likely have little impact to the FO/LSIO extent

Table 5 Review of Submission 7
Submission

7

Location

North of Membery Way
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Summary of Flood extent is not substantial enough and proposed residential zone should be
Submission thinner
CSS
Comments

Review of the North Warrnambool Study (Cardno, 2010) suggests that there is a
significant overland flow path on the northern bank of the Merri River which appears
to act as a “relief valve” for the river in this location (refer Figure 6.6). That is, water
levels and extents are not likely to increase significantly assuming this area remains
activated.
If we assume that the model is underestimating flow significantly, we could use the
0.5% AEP (1 in 200 Year ARI) results as a hypothetical overlay, noting the 0.5% AEP
reflects a 25% increase in flow over the 1% AEP flow (Table 3.9 Cardno, 2010). The
results documented in the Cardno report shows a 0.3 to 0.5 m increase in depth
during the 0.5% AEP flood when compared to the 1% AEP.
In this scenario, approximately half of the proposed residential strips appear to be
still outside of the flood extent (Figure 6.7) and the remainder is of minor flood
depths (Figure 6.6) i.e. less than 0.5 m.
This is a conservative scenario and meant as a sensitivity check. If this more
conservative overlay were to be applied, the areas of shallow inundation are likely
to still be developable with appropriate floor level controls and a flood impact
assessment to confirm no adverse flood impacts will occur. Note that CSS TUFLOW
modelling in this area, using the same boundaries and roughness as Cardno (2010),
estimated that the 1% AEP levels were slightly lower than those calculated by Cardno
(2010), although the magnitude of the differences was less than 0.1 metres.
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Table 6 Review of Submission 10
Submission

10

Location

North of Wangoom Road

Summary of Overlay should be LSIO rather than FO
Submission
CSS
Comments

The area to the north of Wangoom Road appears to act in a similar fashion to a
large detention basin, with depth increasing until the road embankment is
overtopped once the capacity of Wangoom Rd culverts is exceeded.
The GHCMA guidelines for FO delineation require that areas of peak depth in the
1% AEP flood greater than 0.5 m are classified as FO, and over 1m deep across the
majority of the urban area. Review of the model results suggests that this is the
basis for the area north of Wangoom Rd being classified FO.
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Table 7 Review of Submission 11
Submission

11

Location

80 Ian Rd

Summary of SES has advised that flood levels can be >1m within the dwelling.
Submission
CSS
Comments

Review of the flood model results shows that the area around the dwelling is subject
to flood depths in excess of 0.5 m in the 1% AEP. Although this is less than 1 m, it
should be recognised that flooding in this area is driven by the Wangoom Road
culverts. If these culverts were subject to part or complete blockage by debris during
past floods, it would produce higher depths on the northern side of the road (the
modelling assumed no blockage of this structure). Regardless, the model results
confirm the dwelling is prone to flooding.
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Table 8 Review of Submission 16
Submission

16

Location

120 Bromfield St

Summary of Reporting suggests decrease in flood levels with mitigation works in place.
Submission Submission questions new flood level and whether Urban Flood Zone (UFZ) aligns
with new model results. Submission relies on survey data obtained by landholder.
CSS
Comments

A review of the UFZ against model results suggests that the alignment is correct.
The new 1% AEP level is approximately 4.98 m AHD which is around a 0.25 m drop
versus level in the submission, however as per the LiDAR (WCC 1m DEM) there is fall
away from the house and therefore the reduction in level only generates around a
10m reduction of the flood width.
If the values from ground survey alter significantly from the DEM it is suggested that
these may be used instead to shape the UFZ.

Table 9 Review of Submission 18
Submission

18

Location

Conheadys Rd to Springflat Rd

Summary of Previous studies have not taken account of existing drains and the model shows
Submission more flooding than lived experience
CSS
Comments

The area and drains in question are beyond the extent of the hydraulic model and
are therefore represented in the RORB model which cannot be used directly to
prepare inundation mapping.
Regardless, if the drains are assumed to not be represented, then their inclusion
would likely lead to increased flooding around the Wangoom area as the floodwater
would not be detained upstream of the area.
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5.3 Review of Further Technical Review (FTR) Comments
The CMA drafted FTR documents for each of the submissions for CSS to review. At the time
of writing this report, the FTRs were in draft form and partially incomplete. However the
“Officer Comments” were complete, and these formed the basis for this review. Submissions
and FTRs that relate directly to the modelling and mapping are discussed below.
Other issues raised in submissions and discussed in Section 4.1 have been responded to in the
FTRs. In general, we support the officer comments in the FTR with respect to these issues,
although wording for common issues should be standardised. It is worth reiterating that a
number of these issues are common and appear to reflect broader community concerns. As
a result, it is recommended that additional community consultation and flood education is
undertaken to help address some of these concerns.
Table 10 Review of FTR for Submission 4
Submission

4

FTR Officer
Comment

Modelling validity has been questioned due to upstream extent not extending to
Wiggs Lane. This is due to model boundaries as per the report included in the
exhibited documents. Hydrological modelling is completed for the entire catchment,
with hydraulic modelling completed within the model boundary by entering flow
rates from the hydrologic model. Model was not extended further upstream as
outside of council boundaries and outside of urban growth zone. The mapping
exhibited shows the 1% AEP floodplain, the creek is accurately represented in the
model based on LiDAR data. Site visit may be required to confirm, however photos
provided in the submission appear to support the creek alignment.

CSS
Comment

We support the comments in the FTR and add that Wiggs Lane appears to be an
appropriate location for the upstream model boundary.
As discussed in Section 4.2, our view is that the model could be improved in this area
with the use of “gully lines” to improve the representation of the drain/creek.
However, this would have no practical benefit for the proposed amendment and
would have an insignificant impact on flooding behaviour downstream.

Table 11 Review of FTR for Submission 5
Submission

5

FTR Officer
Comment

Submission claims there is an intentional blockage of the Russells Creek tributary
which exacerbates flows north of Wangoom Road. This will require an onsite
inspection as the blockage is not factored into the model. However, with the level
and extent of flooding in this location, opening up the channel and removing the
blockage is likely to only have a positive impact on the frequent, low level flood
magnitudes. Due to the depth of flooding in this location, it is expected that opening
up this blockage will have minimal impact, if any, on the 1% AEP extent. Further
investigation required.

CSS
Comment

We support the comments in the FTR. As discussed in Section 4.2, our view is that
this would have little to no impact on the flood overlays due to Wangoom Road being
main flood control in this area. However, further investigation to determine
compliance of the earthworks with planning permits would be appropriate.
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Table 12 Review of FTR for Submission 7
Submission

7

FTR Officer
Comment

Submission questions accuracy of modelling based on site topography. The
submission states that based on the topography the floodplain should extend to
where the flat expanse starts to rise as it is visibly a floodplain. While the theory
behind this may be correct in that the natural topography is shaped as a floodplain,
the design flood magnitude for planning purposes is the 1% Annual Exceedance
Probability (also known as the 1 in 100 year Average Recurrence Interval) which is
based on historical flood and gauge records on the Merri River. During the October
2020 flood levels were collected from the Merri River flood extent at Waldock Way
on the other side of the river from Membery Way. The flood level collected was
4.75m AHD. It can be reasonably assumed that the flood level at Membery Way
would be within ±0.10m of this level which is well within the 1% AEP extent adopted
for use in the Planning Scheme Amendment.

CSS
Comment

We support the comments in the FTR although cannot confirm the discussion around
the October 2020 flood. Gauge data at the Woodford gauge (236205) suggests that
the flood had a significantly lower peak flow relatively to the 1% AEP peak flow and
is likely not directly comparable.

Table 13 Review of FTR for Submission 10
Submission

10

FTR Officer 1. Submission raises concern over the overlay applied and impacts it may have on
Comment
future development of the property. Overlays are applied based on hazard of depth
≥ 0.5 metres, velocity ≥ 0.4 m/s or a depth x velocity product of 0.4m2/s. The
submission states that flooding appears to be from inadequate drainage and that
this should be addressed prior to the adoption of flood controls. Flood controls are
based on existing risk, even if mitigation was to be adopted in the future, it is
important that the existing risk is in the planning scheme for land use planning. The
introduction of FO over LSIO does create more restrictions on development however
it does not mean development cannot occur. Would recommend submitter contact
CMA to discuss design of extension.
2.
There is mention of a bottlenecking based on a drainage point under
neighbouring rear access. While this is unlikely to have a significant impact on flood
levels in this location based on the wide, flat expanse of floodplain and downstream
restriction of the Wangoom Road culverts, it is worth investigation.
3. Not applicable.
4. Subdivision was required to meet predevelopment principles and retains water
within the development to predeveloped flow rates. Submission mentions that
accessway culverts appear to be exacerbating a drainage issue – this work was done
in the 1% AEP floodplain without the knowledge of the CMA. May require
investigation by WCC.
CSS
Comment

We support the comments in the FTR. However note that GHCMA FO Guidelines
(2013) do not mention velocity > 0.4 m/s as a threshold

26
Document Set ID: 11439583
Version: 1, Version Date: 14/04/2022

Print Date: 14 April 2022, 9:11 AM

This information is provided from Warrnambool City Council

Warrnambool Planning Amendment
Expert Witness Statement
Table 14 Review of FTR for Submission 11
Submission

11

FTR Officer Submission questions flood level and floor level – flood level has been calculated as
Comment
per study reports, with floor level information collected as part of the 2010 North
Warrnambool Flood Study for a damages assessment. Submission mentions Connell
Wagner report recommendations. These recommendations were made prior to
development downstream and would no longer be considered appropriate as it
would transfer flooding issues from one location to another. This would not be
supported by the CMA. Submission poses the question of redirection of water from
Russells Creek to a tributary of the Merri River to the west. This is irrelevant to the
planning scheme amendment.
CSS
Comment

We support the comments in the FTR as the dwelling appears to be flood prone.
From our analysis, the estimate of 1m above floor is higher than expected. However
without the context of the discussion it is difficult to confirm if the SES officer may
have been generalising, or whether blockage of the Wangoom Road culverts may
have exacerbated depths during past floods

Table 15 Review of FTR for Submission 16
Submission

16

FTR Officer
Comment

Submission questions validity of mapping as no discernible change between
modelling scenarios within the reports. This is due to being on the flood fringe and
the shape of the floodplain.

CSS
Comment

We support the comments in the FTR. However, we would suggest if ground survey
collected by a licensed surveyor differs from the terrain data it could be used to reshape the UFZ.

Table 16 Review of FTR for Submission 18
Submission

18

FTR Officer
Comment

Submission highlights that Wangoom Road acts as a dam wall. While this may
contribute to the flooding in this location, any upgrade of the infrastructure is not
relevant to the amendment. Submission mentions sewage proposal, this has no
bearing on flood modelling.
Submission refers to studies which have investigated mitigation for this location.
Mitigation has no bearing on this amendment.
Submission questions validity of flood extents based on local knowledge of the area
not matching with the flood investigation results. Flood magnitudes are based on
best practice techniques for ungauged catchments and are relative to a flood of that
magnitude occurring in any given year. These flood magnitudes may not have
occurred in local living history, but this does not mean that the flooding is inaccurate.
The submission offers insight into mitigation options, however this is irrelevant for
the planning scheme amendment.

CSS
Comment

We support the comments in the FTR.
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5.4 Further Discussion on Submissions for the Planning Panel
5.4.1 Submission 13, 11 and 18: Area North of Wangoom Road
As discussed in multiple sections within this report and the submissions, the area to the north
of Wangoom Road essentially forms a large informal flood detention basin that is constrained
by the Wangoom Road embankment, with the existing culverts being largely inadequate to
convey the upstream flow, while anecdotally flooding is exacerbated with the culverts being
blocked at times. This then leads to surcharging of the creek and flooding of a number of
residential properties. Note that the area would likely naturally be subject to flooding to some
extent given that it is fairly flat and un-channelised.
Council examined a range of culvert upgrades in GHD (2006), however as described in Connell
Wagner (2008), even in the larger upgrade options considered a LSIO would still need to be
created. It is unspoken, but culvert upgrades have the added impact of exacerbating flooding
downstream of Wangoom Rd which may offset any benefit gained.
Connell Wagner (2008) recommends options by diverting water west following Conheadys
Road, Water Technology (2016) further recommended investigating this option. Water
Technology (2016) examined the area for potential future growth and without any detailed
examination formed the view that “Proposed options at this location are able to reduce the
flood risk to the existing residents within this area.”
Engeny (2016) is the latest study undertaken by Council to examine this issue and examined
the options of installing a detention basin, implementing a high flow channel as described
above and increasing the size of the culverts through Wangoom Road. While it did not look
into any option in great detail, it recommended that: “The best options to mitigate flooding
are either a large retarding basin or a high flow diversion channel. Both options are expensive
and will require significant land acquisition. Engeny believe that the diversion channel offers
a better technical solution to the flooding issues, particularly in events larger than the 1% AEP”
The timeline of studies suggests Council has been continually looking for solutions to this
issue. However, given there are only 6 properties with above floor flooding that are likely to
benefit from these options and the high cost of any solution (Engeny (2016) estimate $4.5
million for the detention basin, excluding acquisition) it is unfeasible for Council to implement
these options based on existing flood risk. Therefore, any potential future flood mitigation
would likely be required to be undertaken via large scale development of the larger lot
residential and farming area to the north of Wangoom Road.
Note that stalling the implementation of flood controls until some future development and
mitigation structure is constructed would be against the principles of floodplain management
to protect life and property. This is highlighted in the Victorian Flood Strategy (2016), which
states “Flood overlays need to be introduced or updated as soon as possible after new flood
maps are produced to maximise the returns on investment in flood information and help
manage risk”.
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5.4.2 Submission 6: Whites Road Sub-Division
Submission 6 raises a number of issues, these are largely addressed in detail within the FTR
which I support. My understanding is that further meetings have been held with the submitter
and I have reviewed their queries and responses by the CMA and the CMA responses appear
to be appropriate.
I will note the following key points with regard to this submission:
The Connell Wagner (2007) Report that is referred to by this submitter, and in other
submissions is a planning document and largely discusses mitigation options at a
strategic level, much further work would be required to properly assess and implement
any proposed detention basin upstream of Whites Road.
Stalling the implementation of flood controls until possible future mitigation works, that
have not been adequately investigated, are constructed would be against the principles
of floodplain management to protect life and property.
As with the Wangoom Rd properties, it is difficult to determine, however a large-scale
flood detention basin upstream of Whites Road would be very unlikely to provide
enough flood benefit to justify the cost, given that only 8 houses will likely benefit from
such a structure.
The flood risk to the existing dwelling is relatively low, the CMA’s analysis suggests that
the dwelling would not be inundated by the 1% AEP.
The flood controls proposed on the submitters property are not onerous (primarily
LSIO) and my review of the available information is that the land would be easily
developable in the future by the current or future owners.

Wares Road Bridge
Subsequent to their submission, Submitter 6 has raised a perceived issue with the flood
modelling, particular that;
1. The October 2020 event was estimated to be approximately a 20% AEP event by
CMA immediately downstream of the Wares Rd bridge
2. In the October 2020 event, the Wares Rd bridge was not inundated
3. In the modelled 20% AEP event the Wares Rd bridge appears to be inundated in
the flood mapping
4. Given the discrepancy between Points 2 and 3, the model must be incorrect
(Submitter 6 position)
My review of the Wares Rd bridge showed potential issues with how the structure had been
setup, however these are unlikely to cause significant issues, particularly at a 1% AEP extent.
To review this further, I have undertaken two lines of enquiry.
Was the bridge deck inundated in the 20% AEP event
The bridge deck is set at 18.3 m AHD, the CMA gauge at that location observed the October
2020 flood with a peak of 17.73 m AHD and the model predicted a 20% AEP to be 17.65 m
AHD. Therefore, in neither the event nor the modelled 20% AEP does the bridge become
inundated.
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The source of this confusion is likely due to the nature of how the bridge has been
implemented into the model. The Wares Rd bridge uses what is known as a “layered flow
constriction” which represents the area under the bridge entirely within the two dimensional
grid, the effect is that even when not overtopped, a layered flow constriction bridge will show
water above it when mapped – this is only representing flow beneath the bridge deck and
care needs to be made when interpreting these results.
All other structures within the model use a small one-dimensional channel to represent flow
of water beneath the bridge, which will not show flow of water underneath the deck in the
gridded results (although it is being modelled). This approach was more common previously
when the model was being built, however when Water Technology (2017) updated the model
to include the Wares Road Bridge, techniques have changed to favour the layered flow
constriction and so it was implemented as that.
Is Submitter 6’s property within the Bridges Zone of Influence for the 1% AEP
We have also reviewed the 1% AEP results, which form the basis for the proposed planning
overlays. We have extracted a long section along the creek adjacent to Submitter 6’s property
down past the Wares Road bridge. The results show at the property, the water surface level
slope matches the ground slope relatively well. This suggests that Submitter 6’s property is
beyond the zone of influence of the bridge.
Further downstream, the water level flattens off relative to the ground slope, before having
some headloss (approximately 0.3m) at the bridge, which is to be expected.

Plate 2 Wares Rd Bridge Long-Section (1% AEP event)

30
Document Set ID: 11439583
Version: 1, Version Date: 14/04/2022

Print Date: 14 April 2022, 9:11 AM

This information is provided from Warrnambool City Council

Warrnambool Planning Amendment
Expert Witness Statement

5.4.3 Submission 20: Botanic Road
Review of the flood levels calculated by the model on the property in question show that the
1% AEP ranges from around 7.6 m AHD to around 7.2 m AHD, while the submission calls for
the LSIO to only apply to land lower than 7.0 m AHD on this lot.
The submission bases their argument on the January 2021 event, which had a smaller extent
and therefore the LSIO should be reduced to the lower level. The FTR examines the levels
from a portable depth logger which suggests that this event was in the order of the modelled
20% AEP event, which is significantly smaller than the 1% AEP event.
The submission does discuss various topographic survey that has been undertaken. While
there does not appear to be any discrepancies between what is reported in the submission
and the LiDAR dataset upon which the modelling is based, if this is an issue for the submitter
then perhaps their survey could be obtained by Council and the CMA and compared to the
LiDAR and if there are significant variations, the LSIO could be revised. Although this may yield
a larger LSIO if the LiDAR does indeed sit lower than the ground survey.
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6

REVIEW OF GLENELG HOPKINS CMA
SUBMISSION

6.1 General Comments
The CMA submission raises three separate points, these being:
1. “Minor Incursions” where flooding just “touches” on a cadastral lot and therefore
flood controls are not warranted
2. Introduction of LSIO and FO overlay schedules
3. Development of a Local Floodplain Development Plan
CSS supports all three recommendations and have undertaken a review of the “minor
incursions” identified by Council and the CMA, this is discussed in Section 6.2.
Development of overlay schedules as well as a Local Floodplain Development Plan would
greatly assist all stakeholders. In particular, it would:
Inform potential developers on what development is appropriate and likely to succeed
in gaining a planning permit.
Potentially negate the need for flood related studies to be undertaken, saving
development costs.
Assist Council and CMA in their assistance to developers as well as assessment of
potential development.
However, it is understood that development of the overlay schedules and local floodplain
development plan require significant time and resources and it would be beneficial if these
were undertaken to cover the entire local government area rather than just covering the
areas within this amendment. Therefore our view is that the proposed amendment proceed
without these recommendations and that Council and CMA continue to work on
implementing the schedules and floodplain development plan in the future.

6.2 Minor Incursions
The CMA have identified 47 properties where flooding only causes a “Minor Incursion” this
has been derived from properties where the flood inundation is less than 30m2 or 6% of the
total lot area. We have reviewed the 47 properties and agree with the recommendation to
remove the LSIO from 43 of the 47 properties, leaving 4 properties where we recommend
that the LSIO is retained. The list of minor incursions and our recommendation is found in
Table 17.
In all four of the lots where we recommend the LSIO to remain, the raw flooding extent shows
greater inundation than the smoothed LSIO polygon and the raw extents suggest there may
be impacts on the existing dwelling and therefore any likely future building footprint.
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Council have also advised on two other properties where the LSIO removal recommendation
should be potentially modified. In both instances we agree with the Council recommendation.
Table 17 Minor Incursion Recommendations
No

Property Address

Exhibited
Overlay

1

88 Wangoom Road,
WARRNAMBOOL

LSIO

2

48 Cherlin Drive,
WARRNAMBOOL

LSIO

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

31 Garden Street,
WARRNAMBOOL
4 Breton Street,
WARRNAMBOOL
18 Garden Street,
WARRNAMBOOL
14 Garden Street,
WARRNAMBOOL
45 Moonah Street,
WARRNAMBOOL
43 Moonah Street,
WARRNAMBOOL
6 Dunlea Court,
WARRNAMBOOL
2/9 Breton Street,
WARRNAMBOOL
1/9 Breton Street,
WARRNAMBOOL
2/15 Breton Street,
WARRNAMBOOL
1 Newry Court,
WARRNAMBOOL
16 Breton Street,
WARRNAMBOOL
44 Breton Street,
WARRNAMBOOL
47 Breton Street,
WARRNAMBOOL
49 Breton Street,
WARRNAMBOOL
54 Breton Street,
WARRNAMBOOL
59 Breton Street,
WARRNAMBOOL
61 Breton Street,
WARRNAMBOOL
5 Evelyn Crescent,
WARRNAMBOOL
1/4 Evelyn Crescent,
WARRNAMBOOL
15 Brolga Street,
WARRNAMBOOL
2 Brolga Street,
WARRNAMBOOL
29 Evelyn Street,
WARRNAMBOOL
31 Evelyn Street,
WARRNAMBOOL
1 Sapphire Court,
WARRNAMBOOL

LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO

Recommended
Change to Exhibited
Amendment
Minor
Incursion –

CSS Comment
Agree to remove

Remove LSIO
Minor Incursion –
Remove LSIO

Agree to remove

Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO

Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
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Recommend LSIO to remain – raw grid shows flooding extending further
into the lot and potentially impacting existing dwelling

28

29
30
31

3 La Bella Court,
WARRNAMBOOL

9 La Bella Court,
WARRNAMBOOL
4-9 La Bella Court,
WARRNAMBOOL
9 Roslyn Close,
WARRNAMBOOL

LSIO

LSIO
LSIO
LSIO

Minor Incursion –
Remove LSIO

Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO

Agree to remove
Agree to remove
Agree to remove
Recommend LSIO to remain – raw grid shows flooding extending further
into the lot and potentially impacting existing dwelling

32

33
34
35
36
37
38
39
40
41
42

15 Tulsa Close,
WARRNAMBOOL

1/17 Mortlake Road,
WARRNAMBOOL
52 Queens Road,
WARRNAMBOOL
28 Queens Road,
WARRNAMBOOL
10 Rogers Avenue,
WARRNAMBOOL
11 Medinah Close,
WARRNAMBOOL
15 Breton Street,
WARRNAMBOOL
11 Breton Street,
WARRNAMBOOL
154 Moore Street,
WARRNAMBOOL
142 Moore Street,
WARRNAMBOOL
2 Truro Court,
WARRNAMBOOL

LSIO

LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO
LSIO

Minor Incursion –
Remove LSIO

Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO

Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
Agree to remove
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43

150 Whites Road,
WARRNAMBOOL

LSIO

Minor Incursion –
Remove LSIO

44

26 Breton Street,
WARRNAMBOOL

LSIO

Minor Incursion –
Remove LSIO

Agree to remove
Recommend LSIO to remain – raw grid shows flooding extending further
into the lot and potentially impacting existing dwelling

45

46
47
48

52 Breton Street,
WARRNAMBOOL

46 Breton Street,
WARRNAMBOOL
1 Adam Court,
WARRNAMBOOL

LSIO

LSIO
LSIO

Minor Incursion –
Remove LSIO

Minor Incursion –
Remove LSIO
Minor Incursion –
Remove LSIO

Agree to remove
Agree to remove
Council advised LSIO should remain – while less than 6% of the total area is
predicted to be inundated, the continuation of the waterway on the
opposite side of Mortlake Road indicate it is likely to be inundated

268 Mortlake Road,
WARRNAMBOOL
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REVIEW FINDINGS

Catchment Simulation Solutions have undertaken a review of the studies used to inform the
proposed planning amendment, how the information from these studies have been
translated into overlays, the submissions received following public exhibition of the planning
amendment and draft responses within the FTRs.
With respect to the Russell Creek flood modelling, several potential issues were found with
the hydraulic model. However, none of these are likely to have a significant impact on the
outputs that form the basis for the planning overlays. The reduction of design flows in Water
Technology (2017) relative to past studies suggests that the modelling is less conservative
than previous studies, which implies that the planning overlays are smaller.
The Merri River modelling is only used to inform changes in three locations. The modelling is
only questioned in one of these locations (Membery Way). The review suggests that even if
the modelling is underestimating extents (as suggested by the submissions) the land proposed
to be zoned as residential would still be developable from a flood risk perspective.
Based on our review of the public submissions, only Submission 4 discusses an area where
the planning overlays should potentially be altered by including additional FO. However,
based on the zoning of this area (Farm Zone), it is unlikely that a change in the FO would have
any practical impact on future development.
The CMA have identified 47 properties where they recommend the LSIO be modified to
remove “Minor Incursions” where flood controls are not practical to apply. From our review,
we recommend that 43 of these are removed, while 4 are retained within the LSIO. The four
that we recommend to be retained are due to the raw model results extending further into
the lot compared to the smoothed LSIO product and potentially inundation building
footprints.
Our review concludes that:
The proposed planning overlays and zone changes are appropriate and should proceed
from a floodplain management perspective
Discrepancies in the Russell Creek model should be resolved in the medium term.
The Russell Creek model should be calibrated against a flood event, when a suitable
event occurs
The Merri River modelling should be updated in the medium term, and moved to a
more commonly accessible modelling software
Community engagement and education should be undertaken to assist in
understanding of the issues raised within the submissions
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7.1.1 Concluding Statement
‘I have made all the inquiries that I believe are desirable and appropriate and no matters of
significance which I regard as relevant have to my knowledge been withheld from the Panel.’
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