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1 Introduction

In 2019, Aurecon undertook hydrologic and hydraulic modelling of the Canungra Creek and Biddaddaba
Creek catchments. One of the primary objectives of this modelling was to assist Scenic Rim Regional
Council (SRRC) with addressing strategic planning objectives and this included modelling of the 1 % AEP
event with climate change. Mapping of flood inundation extents was prepared and provided in GIS format for
incorporation into the Flood Hazard Overlays of the Planning Scheme.

Since completion of the 2019 assessment, it was determined that some local development within the
township of Canungra has occurred and this was not picked up in the LIDAR used in the 2019 catchment
wide flood modelling. Therefore, updated modelling focused on the Canungra township area has been
undertaken using updated survey data for the area of development.

In addition, the 10m grid spacing used for the catchment wide flood modelling has been reduced to enable a
more detailed representation of flood levels within the township area.

This report should be read in conjunction with the Canungra Creek and Biddaddaba Creek Flood Study
Report (Aurecon, 2019).

The Albert River is a large tributary of the Logan River which has a confluence with the Logan River some 25
km downstream of the SRRC boundary. Canungra and Biddaddaba Creeks are tributaries of the Albert River
catchment and join the Albert River near Mundoolun. As with the upstream areas of Albert River catchment,
the Canungra and Biddaddaba Creek catchments are elongated rural catchments that include agricultural
land on floodplain areas with forested areas in their upper reaches. Both Canungra Creek and Biddaddaba
Creek have several bridges and low-level crossings along their length.

The township of Canungra is situated approximately halfway along the length of Canungra Creek. The creek
catchment is completely within the Scenic Rim Local Government boundary and extends as far south as
O’Reilly’s Rainforest Retreat and Lamington National Park at the upstream end and north to Mundoolun at
the confluence with Albert River.

This study focuses on the Canungra Township area, specifically focussing upon the SRRC urban
development footprint. The extent of this area is shown on Figure 1.
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SRRC has requested an updated detailed flood study for the Canungra township that is compliant with the
current State Planning Policy (and associated guidelines) and the relevant requirements of the Building Act
1975 (Act). The flood study is to provide Council with the ability to designate a flood hazard area under
Section 13 of the Act.

The following tasks form the scope of this assessment:
Adoption of hydrologic modelling from the Canungra Creek and Biddaddaba Creek Flood Study.
Development of a detailed TUFLOW hydraulic model covering urban township area with key parameters:
— Reduced grid spacing
— Hydraulic model boundary conditions extracted from the catchment wide hydraulic model
— Design event modelling of the 1% AEP with Climate Change (RCP 4.5) event
— Topography in township area updated to include any available data for recent urban developments

Preparation of 1% AEP with Climate Change flood mapping presenting flood inundation extents, flood
depths, flow velocities and hazard rating

Identification of the minimum and maximum flood levels for each property inundated by the 1% AEP event
plus climate change.

The work undertaken to achieve the above objectives is documented in the following report.
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2 Study Data

The Canungra township detailed flood model has been based on two previous flood studies, being:
Albert River Flood Study (Aurecon, 2017)

— The Albert River Flood Study was undertaken in 2017 is the most recent study for the Albert River.
The 2017 study involved the adoption and refinement of calibrated RAFTS modelling, as well as the
development of a TUFLOW hydraulic model. These models were used to determine flooding
characteristics in the Albert River for a suite of design events including the 1% AEP plus climate
change event. The Albert River RAFTS model was originally developed by Logan City Council (LCC)
as part of a detailed Logan River system study. This model was adopted and refined as part of the
2017 Aurecon study for SRRC. The hydrologic modelling for the Albert River Flood Study covers the
entire Canungra Creek and Biddaddaba Creek catchment areas and has sub-catchments set up in
model schematisation to account for flows from sub-catchments for these watercourses. The Albert
River RAFTS hydrologic model was therefore adopted for the provision of inflows for the Canungra
Creek and Biddaddaba Creek Flood Study.

Canungra Creek and Biddaddaba Creek Flood Study (Aurecon, 2019)

— The 2019 Canungra Creek and Biddaddaba Creek Flood Study adopted the hydrologic modelling from
the Albert River Flood Study and developed a new hydraulic model for the two creeks. The
development of the detailed Canungra township model has been based on the hydrologic and
hydraulic modelling from this study.

221 LiDAR

SRRC'’s 2011 Aerial LIDAR Survey (ALS) data was utilised as the basis for topographic representation within
the Albert River catchment for the 2017 and 2019 flood studies. ALS data typically produces levels within an
accuracy of £150 mm and a horizontal accuracy of 300 mm, which is considered a reasonably accurate
representation of the topography.

A review was undertaken to determine whether any additional or more recent LiDAR data is available for the
area, however it was concluded that the 2011 LiDAR data is the most up to date data available.

2.2.2 Canungra Rise Development: As-Constructed data

Construction of the Canungra Rise Residential Estate development, located to the north of the Canungra
township, was completed after 2011. Therefore, this development is not represented in the 2011 LiDAR data.

In order to assess flood levels accurately in this area, 3D As-Constructed data of the development was
sourced by SRRC and this was integrated into the survey data used for the hydraulic model. The extent of
this data is shown in Appendix B.

Figure 2 below further illustrates:
The extent of the As-Constructed data incorporated into the hydraulic model

The difference between the As-Constructed data and the 2011 LIiDAR. Any area in green represents an
increase in ground levels; any blue area represents a decrease in ground levels. Figure 2 shows that cut
and fill for the development has altered the topography throughout this local area.
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Figure 2 Comparison of 2011 LiDAR data with As-Constructed Canungra Rise topography

2.2.3 Field Survey

As the flood modelling work progressed, it was determined that floor levels of a number of residences were
required to confirm freeboard under the 1% AEP event plus climate change. In addition to sourcing this data,
the opportunity to survey key parts of the urban development affected by flood inundation was taken.

The scope of the field survey works included:

= Confirm the Australian Height Datum value of the benchmark in the local area (Permanent Survey Mark
(PSM) 198610)

= Obtaining floor levels of the houses in the area as indicated in Figure 3 and detailed in Table 1. A number
of the properties provided permission for the survey team to enter and obtain floor levels. For those that
did not provide permission in the project timeframes, laser survey from the street level was used to
determine an approximate floor level.

= Topographic survey spot level checks on the road pavement and kerb areas including the road crown,
road edges and kerb profiles.

= Six (6) cross-sections on the finished ground level of the residential estate.
The vertical survey accuracy specifications were:

= +/- 10 mm @95% Confidence Level (House Floor Levels)

= +/- 20 mm @95% Confidence Level (Road profiles)

= +/- 30 mm @95% Confidence Level (Soft surfaces)
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Figure 3 Field Survey — Extent of ground survey and floor level survey (imagery: Nearmap 2020)

Table 1 Field Survey — Outcomes

8 Beasley Way

10 Beasley Way
12 Beasley Way
24 Beasley Way
26 Beasley Way
27 Beasley Way
31 Beasley Way
40 Roxborough St
42 Roxborough St
44 Roxborough St
46 Roxborough St
50 Roxborough St
52 Roxborough St
54 Roxborough St
56 Roxborough St
58 Roxborough St
60 Roxborough St
62 Roxborough St
64 Roxborough St
68 Roxborough St
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Top of step outside
Doorstep

Floor level inside

Floor level inside house
Doorstep

Floor level inside
Doorstep

Top of step outside
Floor level inside

Floor level inside house
Floor level inside

Floor level inside house
Floor level inside house
Doorstep

Floor level inside house
Floor level inside house
Top of step outside
Floor level inside house
Floor level inside house

Doorstep

88.53
88.39
88.29
87.36
87.35
87.45
87.03
87.39
87.42
87.38
87.27
87.27
87.19
87.02
87.35
87.65
87.80
87.91
87.69
88.04

TPS/Laser
TPS/Pole
TPS/Pole

Level
TPS/Pole
TPS/Pole
TPS/Pole

TPS/Laser

TPS/Pole
Level
TPS/Pole
Level
Level
TPS/Pole
Level
Level

TPS/Laser
TPS/Pole

Level

TPS/Pole
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79 Roxborough St Doorstep 88.20 TPS/Pole
81 Roxborough St Top of step outside 88.28 TPS/Laser

2.3 GIS Data

The following GIS datasets were provided by SRRC which were utilised as per the previous studies:
= Aerial imagery — High resolution 2013 aerial imagery

= GIS based hydraulic structures data.

= Updated DCDB (2017)

These datasets have been utilised for the generation of flood mapping and tabulated flood levels.

2.4 Report terminology

This report adopts the latest approach to design flood terminology as detailed in the updated Australian
Rainfall and Runoff — Book 1 (ARR, Commonwealth of Australia 2019). Therefore, all design events are
discussed in terms of Annual Exceedance Probability (AEP) using percentage probability (eg 1% AEP design
event).

Table 2, an extract of Figure 1.2.1 from Book 1 (ARR 2019), details the relationship between Annual
Recurrence Interval (ARI) and AEP for a range of design events.

Table 2 Extract from Figure 1.2.1 AR&R adopted terminology

10.00 10 9.49
5.00 20 20
2.00 50 50
1.00 100 100
0.50 200 200
0.20 500 500
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3 Development of detailed town model

3.1 Hydrologic Modelling

As for the previous projects, the hydrologic modelling software RAFTS has been used in this assessment.
RAFTS is a runoff routing model and an industry standard tool commonly used for hydrologic studies.

The existing hydrologic RAFTS model procured from Logan City Council (LCC) for the Albert River
catchment, which incorporates the Biddaddaba and Canungra Creek catchments, was adopted. The RAFTS
hydrologic model was developed as part of a detailed study of the Logan River system by LCC.

3.1.1 Software platform
The software RAFTS version 2018.1.3 has been used for hydrologic modelling.

3.1.2 Calibration

Details of the calibration of the hydrologic model are included in the Canungra Creek and Biddaddaba Creek
Flood Study Report (Aurecon, 2019).

3.1.3 Design event modelling

The 2019 Canungra Creek and Biddaddaba Creek Flood Study were based on rainfall and temporal patterns
from the 1987 Australian Rainfall and Runoff (ARR) guidelines which have since been updated.

During the development of the detailed town model, the hydrology has been updated to use the latest ARR
2019 methodology. The main updates are:

= The ARR 2019 methodology adopts an ensemble approach, running 10 temporal patterns per duration,
compared with 1 temporal pattern per duration in the ARR 1987 methodology. This allows for sensitivity
testing of the catchment to different rainfall distribution storms in order to determine the critical storm.

= Updates to rainfall intensity information as detailed in the IFD (Intensity-Frequency-Duration) curves for
the catchment area. This update was undertaken using all the additional rainfall data that has become
available since the development of ARR 1987. The differences in rainfall intensity for the 1% AEP event in
the Canungra township between 1987 and 2019 are shown in Table 3.

Table 3 Change in Rainfall Intensities

1h

95.0 88.2 -6.8
3h 48.8 47.7 -11
6h 315 32.8 +1.3
12h 20.7 26.4 +5.7
24h 14.0 15.2 +1.2
48h 9.44 9.75 +0.3
72h 7.23 7.24 +0.01

The hydrologic modelling was updated to ARR 2019 and used for the detailed town flood modelling. The
design event modelling for this study focused on the 1% AEP event plus climate change. Using the
calibrated hydrologic model, modelling of the 1% AEP event plus climate change was undertaken. The
hydrologic model is shown in Figure A2.
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Key modelling parameters for the updated ARR 2019 approach include:

2019 rainfall intensities based on IFD extracted from the ARR Data Hub at hydrologic model catchment
CANOO04 location

East Coast North temporal patterns adopted with ARR Data Hub recommended losses of 36 mm initial
loss and 3.5 mm/hr continuing loss

Median preburst values were adopted based on ARR Data Hub. Where pre-burst exceeded an initial loss
a storm pattern was used to distribute the pre-burst as ARR2019 provides no specific guidance on pre-
burst temporal patterns as limited research exists.

3.2.1 Software platform and modelling approach

The detailed town model is a sub-model of the previous Canungra Creek and Biddaddaba Creek Flood
Study hydraulic model, for which modelling was undertaken using 2-dimensional (2D) hydraulic modelling
software TUFLOW. Note:

The Canungra Creek and Biddaddaba Creek Flood Study was undertaken using TUFLOW 2018-03-AB
(HPC)

In this study, TUFLOW 2018-03-AB HPC was used to confirm validity of sub-model boundaries by
replicating water levels from the regional model using the same TUFLOW computing scheme.

Sensitivity testing with smaller grid sizes was also undertaken using TUFLOW 2020-01-AB HPC, as this
version of TUFLOW uses newer computing techniques in order to run in a stable manner with smaller grid
sizes. However, this software version was not adopted due to modelling stability issues.

3.2.2 Modelling extents

The regional Canungra Creek and Biddaddaba Flood Study hydraulic model covered the majority of each
catchment from the upper extents to the confluence with the Albert River, covering a total area of
approximately 20,000 hectares.

The extent for the detailed town model has been reduced to 1,400 hectares, based largely on the Canungra
Urban Development Footprint provided by SRRC, focussing in on the area that is interest to Council.

Both the regional and sub-model extents are shown on Appendix Figure A3.

3.2.3 Topography

The topographic representation in the hydraulic model is based on the survey data detailed in Section 2.2
and includes:

2011 LiIDAR data
As-Constructed 3D topography of the Canungra Rise development

Field survey collected in 2020

Grid spacing

The topography in the regional Canungra Creek and Biddaddaba Flood Study hydraulic model was
represented using a 10m grid size. This catchment wide grid size allowed sufficient detail for the channel and
floodplain representation in the hydraulic model whilst allowing for reasonable run times.

The purpose of the detailed town model sub-model, however, is to provide flood levels within the Canungra
Township. This has been achieved using smaller grid spacing. It should be noted that:
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= Sensitivity testing was undertaken using a 2 m grid size. However, due to software constraints leading to
instabilities (ie ‘standing waves’ in the middle of the channel), it was concluded that a 2 m grid size was
not suitable for the hydraulic model given the depth of channel being represented (ie the depth cannot be
significantly deeper than the grid spacing or instabilities will occur).

= A 5m grid size was adopted in the hydraulic model. This grid size allowed the model to run in a stable
manner with reasonable run times, whilst closely replicating previously modelling flood levels from the
catchment wide modelling. Further, this allowed for sufficient detail through the township area in order to
assess flood levels at houses both in the newly constructed Canungra Rise as well as in other areas of
interest such as Picnic Bend and the wider Canungra township area. Note that water levels are slightly
(approximately 100mm lower than the regional model) as the smaller grid spacing allows more accurate
representation of conveyance.

3.24 Roughness assumptions

Surface roughness values used in the hydraulic model are presented in Table 4 and were based on
accepted industry values. Land use types were identified for areas using the provided aerial photography. A
TUFLOW Roughness map is provided in Appendix Figure A4.

Table 4 Surface Roughness/Manning’s n values

Dense Vegetation 0.09
Medium Vegetation 0.07
Channel 0.05
Logan River and Tributaries 0.07
Floodplains 0.06
High density residential areas 0.10
Low density residential areas 0.08
Roads 0.03
3.25 Hydraulic structures

The Christie Street bridge at the Canungra Township has been included in the hydraulic model. Assumptions
regarding this bridge structure and its representation in the hydraulic model are as per the regional model,
detailed in the Canungra Creek and Biddaddaba Creek Flood Study Report (Aurecon 2019).

There are no other hydraulic structures in the model.

3.2.6 Boundary conditions

Upstream and downstream model boundary conditions have been extracted from the regional hydraulic
model at 5-minute intervals, with the RAFTS hydrologic model outputs were applied as local inflows into the
TUFLOW hydraulic model where applicable. Table 5 and Appendix Figure A5 detail the sub-model boundary
conditions.

Table5 Boundary Conditions

Upstream Flow versus time (QT)
Downstream Water level versus time (HT), taken from PO point in the middle of the channel

Hydrology inputs Hydrology inputs within the model are represented as Source — Area (2d_SA) boundaries
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4

Outcomes

The TUFLOW model results were analysed and a series of maps (refer Appendix A) were developed to
present the results for each modelled return period. Four sets of maps were produced to display:

Inundation extents with peak water surface levels — these maps present depth in 0.5m bands up to a
depth of 5m, with 5m contours of the peak water surface levels. For further reference, 0.1m contours are
provided in the GIS package.

Peak velocities — these maps present peak velocity contours in 0.5 m bands up to a velocity of 5 m/s

Hazard maps — Revised guidelines for presentation of flood mapping are now provided in the Australian
Emergency Management Handbook Series (2013) produced by Emergency Management Australia
(EMA). This handbook and its supporting flood risk management guidelines are intended to replace the
SCARM guidelines under which the previous mapping was prepared. The revised guidelines include a
revised categorisation for flood hazard which is shown below in Figure 4. The hazard maps have used a
simplified version of this classification, where only 3 levels are outlined (Low, Medium and High Hazard).
Each of these simplified bands represent 2 bands within the EMA classification.

5.0

Lt

Depth (m)
N
w

1.0 1

=]
T,

0.0

HE - unsafe for vehicles and people
All building types considered vulnerable to fadlure

H5 - unsafe for vehicles

and people. All bulldings
vulnerable to structural damage
Some less robust building types
vuinerabie to failune

H4 - unsafe
for people

1 and vehicles

H3 - unsafe
for vehicles,
children and
the eiderly

H2 - unsafe for small vehicies

H1 - generally safe
for peopie, venicles and buildings

0.0 1.0 2.0 3.0

Velocity (m/s)

Figure 4 EMA revised flood hazard classification. Source: Australian Emergency Management Handbook Series

(2013) — Technical flood risk management guidelines: Flood Hazard

The flood maps accompanying this report provide a regional overview of the modelling results and are
supplemented by GIS data to be supplied to SRRC which can be interrogated to provide further detail. A list

of the figures and the full set of maps is presented in Appendix A.
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4.2 Canungra Rise — Freeboard to Property floor level

The estimated freeboard to property floor levels in the Canungra Rise residential development has been
assessed using the updated detailed hydraulic modelling. Table 6 presents a summary of the estimated
freeboard for each property for the 1% AEP event plus climate change. For information purposes, the
freeboard for the 1% AEP event is also detailed.

The freeboard to floor level for all houses included in the 2020 field survey are shown in Figures A9 and A10
for the 1% AEP plus climate change and the 1% AEP event respectively.

Table 6 Summary of Estimated Freeboard for Canungra Rise properties

8 Beasley Way 0.61 0.92
10 Beasley Way 0.45 0.80
12 Beasley Way 0.69 1.05
24 Beasley Way 0.34 0.77
26 Beasley Way 0.33 0.76
27 Beasley Way 0.43 0.86
31 Beasley Way 0.01 0.44
40 Roxborough St 1.20 1.41
42 Roxborough St 1.23 1.44
44 Roxborough St 1.16 1.33
46 Roxborough St 0.53 0.86
50 Roxborough St 0.39 0.81
52 Roxborough St 0.17 0.64
54 Roxborough St 0.00 0.43
56 Roxborough St 0.24 0.46
58 Roxborough St 0.35 0.62
60 Roxborough St 0.37 0.68
62 Roxborough St 0.39 0.75
64 Roxborough St 0.09 0.44
68 Roxborough St 0.44 0.80
79 Roxborough St 0.40 0.96
81 Roxborough St 0.68 1.04

The outcomes of this modelling show that:

= Under the 1% AEP with climate change event there are five properties where the freeboard is below 0.3m
(shown in bold). Three of those properties have less than 0.1m freeboard and two with practically no
freeboard.

= The surveyed properties all have more than 0.3m freeboard under the 1% AEP event.

4.3 Property flood levels

Peak water levels at properties affected by the 1% AEP plus climate change scenario event were determined
from the flood modelling results. The results are tabulated by property and will be provided to Council in
spreadsheet format.
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5 Conclusions

Scenic Rim Regional Council (SRRC) has recently updated its existing flood modelling across all of its major
waterway catchments to gain a better understanding of the Natural Hazard (Flood) characteristics. This study
consisted of undertaking detailed modelling of the Canungra township area for the 1% AEP plus RCP 4.5
climate change scenario.

Hydrologic modelling has been adopted and applied form the existing Albert River RAFTS hydrologic model
which incorporates the Canungra Creek catchment. Hydraulic modelling of the Canungra township area has
been carried out with development of a localised 2D TUFLOW hydraulic model based on the wider regional
model of the Canungra Creek catchment.

The wider Canungra Creek modelling was calibrated to key historical events, including the 1974,1990, 2008
and 2013 events, with a focus on the 2008 event as it had the most historical data available.

The 1% AEP plus RCP 4.5 climate change scenario design event (using ARR 2019 guidelines) has been run
through the calibrated hydraulic model. The RCP 4.5 climate change scenario was assessed to the 2090
planning horizon. This was allowed for by the application of a 12% increase in rainfall as recommended in
ARR (2019).

Mapping of the modelling results has been prepared and includes flood inundation extents, peak water
levels, depths, velocities, and hazard zoning in accordance with the EMA guidelines.

6 Assumptions, limitations and recommendations

The following limitations relate to this study:

No change is proposed to the calibration of the hydrology model as per the 2017 Albert River Flood Study.
The limitations associated with model calibration remain as per the original flood modelling.

The hydrologic model assumes existing development conditions.

Representation of hydraulic structures through the watercourse are limited to the detail where structure
survey has been undertaken at agreed locations.

The hydraulic modelling presented in this report adopted a 5m grid hydraulic model. This model resolution
may not be representative of features such as small local drainage channels.

Hydraulic models are influenced by the boundary conditions. Areas of flooding in proximity of the
downstream boundary condition should be investigated with caution.

The following recommendations are made regarding the future analysis that might be undertaken:

Information presented in this report is indicative only and may vary, depending upon the level of
catchment and floodplain development. Filling of land or excavation and levelling may alter the ground
levels locally at any time, whilst errors may occur from place to place in local ground elevation data from
which the model has been developed.
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Appendix A
Figures

Figure Al Locality

Figure A2 Hydrologic Model Layout

Figure A3 TUFLOW Model Extent - Regional vs Sub-model

Figure A4 TUFLOW Roughness

Figure A5 TUFLOW Model Setup

Figure A6 1% AEP with Climate Change - Depth with 5m Water Surface Level Contour
Figure A7 1% AEP with Climate Change - Velocity

Figure A8 1% AEP with Climate Change - Hazard

Figure A9 1% AEP with Climate Change Freeboard to Floor Level - Canungra Rise
Figure A10 1% AEP Freeboard to Floor Level - Canungra Rise
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Appendix B
3D Canungra Rise Data Extent
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