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The Board and employees of Water Technology acknowledge and respect the Aboriginal and Torres Strait
Islander Peoples as the Traditional Custodians of Country throughout Australia. We specifically acknowledge
the Traditional Custodians of the land on which our offices reside and where we undertake our work.

We respect the knowledge, skills and lived experiences of Aboriginal and Torres Strait Islander Peoples, who
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Artwork by Maurice Goolagong 2023. This piece was commissioned by Water Technology and visualises the important
connections we have to water, and the cultural significance of journeys taken by traditional custodians of our land to
meeting places, where communities connect with each other around waterways.

The symbolism in the artwork includes:

B Seven circles representing each of the States and Territories in Australia where we do our work
Blue dots between each circle representing the waterways that connect us

The animals that rely on healthy waterways for their home

Black and white dots representing all the different communities that we visit in our work

Hands that are for the people we help on our journey
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1 INTRODUCTION

Water Technology (WT) previously delivered the Bohle River Flood Study 2023 (document no. 22020246 R01
V02 Final dated 28/08/2023) which includes the main body of the technical report and documents the
methodology and results for the study. Townsville City Council (Council) have requested WT update the model
as part of a broader flood risk management project across the Local Government Area (LGA).

This Bohle River Flood Study (Update) 2025 report is considered an addendum to the Bohle River Flood Study
2023 report, and documents the additional modelling undertaken for the catchment, including:

1. Application of revised IFDs.
2. Revision of TUFLOW model boundary.

3. Inclusion of recent development and Stage 5 of the Townsville Ring Road.

The updated version of the Bohle River flood model was simulated for a comparable selection of design events
and temporal patterns as per the Bohle River Flood Study (2023) report, as described in Table 1.1.

Table 1.1 Simulated Design Events, Durations, and Temporal Patterns

Design Event Durations and Temporal Patterns Temporal Pattern Bin

Current Climate 2020

50% AEP, 20% AEP, 10% AEP, 30-min TP6, 45-min TP7, 60-min TP6, 90- | Intermediate
5% AEP min TP6, 120-min TP7, 180-min TP2, 360-
min TP8, 540-min TP6, 1440-min TP10

2% AEP, 1% AEP, 0.5% AEP, 30-min TP6, 45-min TP7, 90-min TP1, Rare
0.2% AEP, 0.05% AEP 120-min TP4, 180-min TP7, 270-min
TP10, 360-min TP4, 1080-min TP1

PMF 15-min, 30-min, 45-min, 60-min, 90-min, GSDM
120-min, 150-min, 180-min, 240-min, 300-
min, 360-min, 720-min, 1080-min

Future Climate 2090 (RCP 8.5%)

2% AEP, 1% AEP 30-min TP6, 45-min TP7, 90-min TP1, Rare
120-min TP4, 180-min TP7, 270-min
TP10, 360-min TP4, 1080-min TP1

Figure 1.1 shows an overview of the hydraulic model boundary including updates incorporated into this study.
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Figure 1.1 Hydraulic Model Boundary Overview
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2 HYDROLOGIC AND HYDRAULIC MODEL UPDATES

The following updates were requested by Council as part of this Bohle River Flood Study (Update) 2025 report:
1. Application of revised IFDs.
2. Revision of TUFLOW model boundary.

3. Inclusion of recent development and Stage 5 of the Townsville Ring Road.

The following sections provide more detail on the model updates.

2.1 Application of Revised IFDs

As part of the updated flood study, a supplementary report was considered, which assessed the suitability of
existing Intensity-Frequency-Duration (IFD) estimates for the Bohle catchment. The supplementary report,
prepared by Don Carrol (2022, attached as an appendix to the former 2023 study) examined pluviograph and
ALERT station data provided by Townsville City Council, extending rainfall intensity statistics beyond the 2012
cut-off of the Bureau of Meteorology (BoM) ARR 2016 analysis.

This supplementary work was prompted by inconsistencies between design flood levels estimated using BoM
ARR 2016 IFDs and direct flood frequency analyses, which indicated systematically higher flood levels than
those simulated in the hydraulic model. Previous investigations (Water Technology, 2023) found that design
rainfall intensities needed to be increased by 15-20% to reconcile with historical flood frequency results. The
supplementary analysis, drawing on rainfall records up to November 2022, confirmed that significant increases
in rainfall intensities (20-40% for durations from 6 to 120 hours) may be required to align design rainfall with
observed flood behaviour.

While these findings highlight the limitations of existing IFD estimates for Townsville, they are subject to large
error bounds due to the relatively short length of records and the influence of extreme events such as the 1998
and 2019 floods. The supplementary report therefore recommended interim use of scaling factors to adjust
rainfall inputs until such time that a BoM-led update of IFDs is undertaken using state-of-the-art methods.

The supplementary analysis has been used to justify interim adjustment (factoring) of design rainfall intensities.
These factors bridge the gap between ARR 2016 baseline estimates and observed flood frequency behaviour.
Derived design flood surfaces have been enveloped with historical events (1998 and 2019) under ultimate
development conditions to ensure that projected design levels exceed known historical flood levels.

This approach recognises the limitations of short-term and non-WMO compliant datasets but provides a
defensible interim solution until a comprehensive BoM-led IFD update can be undertaken for the Townsville
region.

These factors were originally adopted as part of the direct rainfall modelling for the Bohle River catchment, as
document in the previous report (Water Technology, 2023 — reference 22020246_R01_V02) which modelled
the revised IFDs for the 1% AEP design event. This flood study update considers the factored IFDs across all
assessed design flood events.

Townsville City Council | 18 March 2026
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Revision of TUFLOW Model Boundary

The recent update to the Bohle River flood model provided an opportunity to refine the hydraulic model
boundary to address identified limitations and improve both accuracy and computational efficiency. These
revisions were guided by a combination of industry best practice, alignment with adjacent models, and
observed inefficiencies within the existing model setup. Collectively, the changes strengthen the defensibility
of the updated flood model and provide greater confidence in the results.

The revisions to the model boundary included the following:

Western boundary realignment - The western model boundary was adjusted to remove isolated instances
of glass-walling that had been observed in the previous configuration. Glass-walling can produce
unrealistic localised flood behaviour, introducing artificial constraints that reduce the accuracy of results.
In addition, the boundary was realigned to coincide with the Rupertswood hydraulic model boundary. This
ensures consistency between neighbouring models, reducing potential discontinuities in predicted flood
behaviour at the interface and enabling a more coherent floodplain assessment across the broader
catchment.

Due to the reduced overall catchment area, and the introduced outflow boundary to allow overflow from
the Bohle River catchment into the adjacent catchment, there is less discharge into the creeks which flow
along the western-most boundary of the updated model. That is, it is acknowledged that this adjustment
will reduce flow and levels (among other hydraulic attributes) in this area.

The previous and updated model western boundary is shown in Figure 2.1, with the resultant flood depth
results compared in Figure 2.2.

Internal boundary realignment around mine pits in the Shaw locality - The internal model boundary
surrounding the Shaw mine pits was realigned to better reflect the physical topography of the
embankments. In the previous model, the boundary was placed marginally inside the crest of the mine pit
embankment. This configuration allowed rainfall to accumulate in the narrow space between the boundary
and the embankment, creating deep, stagnant water bodies with no outflow pathways. Such artefacts are
not hydraulically realistic, and the resulting slow-draining water masses were found to increase
computational demands, leading to inefficiencies in model runtime. By revising the boundary to match the
embankment crest, the updated model more accurately represents site conditions, prevents the
accumulation of artificial ponding, and ensures improved model stability and performance.

The previous and updated model boundary around the mine pits in the Shaw locality is shown in
Figure 2.3, with the resultant flood depth results compared in Figure 2.4.

These refinements address both technical and practical considerations: they reduce sources of error, improve
consistency across adjoining studies, and removed behaviour that previously undermined efficiency. In turn,
this contributes to a more robust and transparent basis for modelling of the Bohle River catchment.

Townsville City Council | 18 March 2026
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Hydraulic Model Boundary O

Figure 2.1  Hydraulic Model Boundary Overview (v112 vs v113) - West Boundary
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Figure 2.2 Hydraulic Model Boundary Overview (v112 vs v113) — West Boundary Depth — 1% AEP
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Figure 2.3 Hydraulic Model Boundary Overview (v112 vs v113) — Mining Pits
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Figure 2.4 Hydraulic Model Boundary Overview (v112 vs v113) — Mining Pits Depth—- 1% AEP
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2.3 Sample Flow Comparison in Stony Creek

As previously discussed, the reduced overall catchment area and added outflow boundary to allow overflow
from Stony Creek and Saunders Creek (part of the overall Bohle River catchment and as illustrated in
Figure 2.1) to discharge into the adjacent catchment, there is less discharge downstream. As an example, flow
hydrographs comparisons for the 1% AEP 360-minute TP04 design flood event at sample locations are shown
below.

m  Stony Creek at Old Georgetown Road - Figure 2.5
m  Stony Creek at Ring Road Bridge - Figure 2.6
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Figure 2.5 1% AEP 360-Minute TP04 Hydrograph Comparison — Stony Creek at Old Georgetown Road
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Figure 2.6 1% AEP 360-Minute TP04 Hydrograph Comparison — Stony Creek at Ring ROoad

Townsville City Council | 18 March 2026
Bohle River Flood Study (Update) 2025 Page 13



=i WATER TECHNOLOGY

24 Inclusion of Additional Development Designs

Townsville City Council has supplied Water Technology with numerous designs of the recent developments
throughout the Bohle River catchment area. These designs are listed below. The coverage of these designs
is illustrated in Figure 2.7.

B E1.dem

X_B00393_tinAS_CON_SURFACE_super_faces_TIN_v2.dem
Somers_Hervey_SuperTin.dem

NORTH_SHORE_MGA2020_TIN_Plus_7p6m.asc
1059916-ACM-2000-SM-CSRF-TERRAIN.dem
1059916-ACM-1000-SM-CSRF-TERRAIN.dem

TIN_DESIGN_SUBGRADE_1000_ALL.dem

TIN_DESIGN_1000_ALL.dem

TIN_DESIGN_430_EXCAVATION_1000_ALL.dem

TIN_DESIGN_LAYER_1_1000_ALL.dem

TIN_DESIGN_LAYER_2_1000_ALL.dem

TABLE_DRAINS_AND_|O.dem
Webb_Drive_Development\42716_020A_DTM_TRIANGLES_TIN.dem
Webb_Drive_Development\AUSCO_NEW_LEVELS JAN_ 20250 _TIN.dem
Webb_Drive_Development\Bunnings2_August_2023TIN_Existing_Bunnings_2_TIN.dem
Webb_Drive_Development\Bunnings1_May_2023Bunnings_Existing_Tin_TIN.dem
Webb_Drive_Development\CEVA_3D_Sep_20188053_CEVA_240918SURVEY_DTM_TIN.dem
Webb_Drive_Development\SPLIT_SET_August_2023tin_UpdatedTin_030824_TIN.dem
Webb_Drive_Development\Stage 4A_AsconstructedAdjustedStage_4A_As_ConstructedSURVEY_DTM_TIN.dem
Webb_Drive_Development\Stage_4B_AsconstructedStage_4B_AsconSURVEY_DTM_TIN.dem
Webb_Drive_Development\Triangle_blockTIN_Natural_Surface_TIN.dem
Webb_Drive_Development\Vulcan1_August_2023TIN_Existing_Vulcan_TIN.dem
Webb_Drive_Development\Webb_18_May_2024tin_Webb18_Existing_TIN_170624_TIN.dem
Webb_Drive_Development\Webb_34 May 2023tin_Webb_34_ Existing_TIN.dem
Webb_Drive_Development\Webb_37_Nov_23tin_GDA94_Webb_37_Existing_Tin_TIN.dem
Webb_Drive_Development\Webb_38 April_2024tin_Webb38 Existing_TIN_TIN.dem
COSGROVE_STAGES_301-304_AND_COSGROVE_DRIVE_MGA94_TINa.dem
GREATER_ASCOT_PRECINCT_8_MGA94_TIN.dem
GREATER_ASCOT_STAGE_304_MGA94_TIN.dem

HARRIS_CROSSING_MGA94_TIN.dem
RIVERSTONE_STAGES_1_AND_2_MGA94_TIN.dem

Townsville City Council | 18 March 2026
Bohle River Flood Study (Update) 2025 Page 14



WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS
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Figure 2.7 Hydraulic Model Update - Added Development Areas
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2.5 Selected Examples of Model DEM and Output Comparison

A series of comparisons were undertaken between the updated hydraulic model digital elevation model and
the resultant model outputs for key localities within the Bohle catchment. These comparisons are intended to
demonstrate how the inclusion of recent landform and development changes within the DEM influence flood
behaviour. The following figures present selected examples:

®  DEM Comparison (Bohle Plains) Figure 2.8

m 1% AEP Depth Comparison (Bohle Plains) Figure 2.9

m  DEM Comparison (Burdell) Figure 2.10
® 1% AEP Depth Comparison (Burdell) Figure 2.11
m  DEM Comparison (Cosgrove) Figure 2.12
® 1% AEP Depth Comparison (Cosgrove) Figure 2.13
®  DEM Comparison (Shaw) Figure 2.14
® 1% AEP Depth Comparison (Shaw) Figure 2.15

In several cases, these changes fundamentally shift flood behaviour, with observable differences in flood
depths and flow distribution through and around developed areas.

Townsville City Council | 18 March 2026
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Figure 2.8 Added Development Areas Comparison (Bohle Plains)
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Figure 2.9 Added Development Areas Comparison (Bohle Plains) — Depth 1% AEP
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Figure 2.10 Added Development Areas Comparison (Burdell)
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Figure 2.11 Added Development Areas Comparison (Burdell) — Depth 1% AEP
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Figure 2.12 Added Development Areas Comparison (Cosgrove)
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v113a (Updated)

v112a (Previous
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Figure 2.13 Added Development Areas Comparison (Cosgrove) — Depth 1% AEP
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Figure 2.14 Added Development Areas Comparison (Shaw)
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Figure 2.15 Added Development Areas Comparison (Shaw) — Depth 1% AEP
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3 UPDATED MODEL RESULTS

A summary of the updated model results including a comparison to the previous flood study results is provided
below.

3.1 Peak Water Surface Level Differences

Figure 3.1 shows the difference between the previous model (112) and the updated model (113) 1% AEP
maximum flood level. The results show the updated model is generally consistent with the previous model with
minimal differences across the modelled area.

Figure 3.2 shows the location of four longitudinal sections which have been plotted to show more detailed
differences in the flood model results for the 1% AEP maximum flood level through the main linear
infrastructure bisecting the various main waterways through the model. The water levels showing on top of
embankments from the direct rainfall have been removed for the purpose of the long section plot.

Figure 3.3 shows the water surface profile for Section A which follows the centreline of Saunders Creek, a
tributary of the Bohle River, through the Townsville Ring Road crossing. The results show a negligible changes
in flood level (no more than 0.025m difference).

Figure 3.4 shows the water surface profile for Section B which follows the centreline of an unnamed tributary
of the Bohle River, through the Townsville Ring Road crossing. The results similarly show negligible changes
upstream of the Ring Road.

Figure 3.5 shows the water surface profile for Section C which follows the centreline of an unnamed tributary
of the Bohle River, through the Kalynda Parade and Townsville Ring Road crossings as well as Shaw road at
the downstream end. Similarly, the results show negligible change in flood level upstream of the Kalynda
Parade and the Ring Road.

Figure 3.6 shows the water surface profile for Section D which follows the centreline of an unnamed tributary
of the Bohle River, through the Townsville Ring Road crossing. The results show negligible changes in flood
upstream of the Ring Road. Immediately downstream of the crossing there are minor increases occurring
where the floodplain is constricted by the proposed development, which neutralises once the flow converges
with the main river further downstream.

Townsville City Council | 18 March 2026
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Figure 3.1 Model Comparison (v112a vs v113a) — Maximum Flood Level Difference — 1% AEP
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Townsville City

Figure 3.2 Model Comparison (v112a vs v113a) — Long Section Comparison Locations
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Figure 3.3  Selected 1% AEP Water Surface Level Profile Comparison — Section A
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18.0
17.5
17.0
16.5
16.0
155
15.0
14.5
14.0
135
13.0
125

v1l2a
—113a

Elevation {mAHD)

=]

200 400 600 800 1000 1200 1400 1600 1800 2000
Long Section Chainage {m)

Figure 3.4  Selected 1% AEP Water Surface Level Profile Comparison — Section B
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1% AEP Water Surface Level Profile-C
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Figure 3.5 Selected 1% AEP Water Surface Level Profile Comparison — Section C
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Figure 3.6  Selected 1% AEP Water Surface Level Profile Comparison — Section D
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3.2 Updated Model Results

Updated model results for the 1% AEP event are shown in the following figures:
m  Figure 3.7 Maximum Flood Depth

Maps for other events are provided in Appendix A.
m  Figure 3.8 Maximum Flood Hazard (Z0)

Maps for other events are provided in Appendix B.
m  Figure 3.9 Maximum Flood Hazard (ZAEM1)

Maps for other events are provided in Appendix C.
m  Figure 3.10 Maximum Flood Level

Maps for other events are provided in Appendix D.
m  Figure 3.11 Maximum Flood Velocity

Maps for other events are provided in Appendix E.

®  Maps showing 1% and 2% AEP climate change results are provided in Appendix F.
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Figure 3.7 Maximum Flood Depth — 1% AEP
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Figure 3.8 Maximum Flood Hazard (Z0) — 1% AEP
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Figure 3.9 Maximum Flood Hazard (ZAEM1) — 1% AEP
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Figure 3.10 Maximum Flood Level — 1% AEP
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Figure 3.11 Maximum Flood Velocity — 1% AEP
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3.3 Climate Change Provisions

The Bohle River Flood Study Update (2025) incorporated the assessment of projected climate change impacts
on design flood behaviour, consistent with the latest Australian Rainfall and Runoff (2019) guidance. In
particular, simulations were undertaken for the 1% AEP and 2% AEP design flood events

The analysis identified changes in both peak flood levels and hazard classification (ZAEM1) across the
floodplain. The magnitude and spatial distribution of these changes provide an indication of the sensitivity of
the Bohle River catchment to projected climate change. Increases in flood levels were observed in areas of
hydraulic control, with corresponding increases in hazard classifications where flow velocities and depths
combine to elevate flood risk to people, property, and infrastructure.

The updated change in peak flood level and hazard (ZAEM1) caused by the consideration of climate change
provisions are also mapped in Figure 3.12 and Figure 3.13.
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Figure 3.12 Change in Maximum Flood Level — 1% AEP (Climate Change)
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Figure 3.13 Change in Maximum Flood Hazard (ZAEM1) — 1% AEP (Climate Change)
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3.4 Joint Probability Zone — Interaction of Coastal and Fluvial Flooding

A key consideration in the assessment of design events and adoption of design planning levels for the Bohle
River catchment is understanding the driving processers and the associated sensitivity between fluvial and
coastal flooding, including quantification of the joint probability zone.

Joint probability is a statistical consideration of the likelihood of two events occurring at the same time. In the
case of the Bohle River the 'joint probability zone' is defined as the region in which the dependence between
fluvial and coastal processes has the potential to influence the design flood level. Figure 3.14 illustrates this
region by indicating the range of possible flood levels corresponding to a given AEP bounded by cases where
fluvial flood events and ocean levels are completely dependent (upper curve) and completely independent
(lower curves).

A
Complete dependence
£ / Range of possible flood levels
g
2 /
- Complete independence
< > € >€ >
Fluvial zone Joint probability zone Coastal zone
/\ ! — Complete dependence
: Fluvial-only
Tolerance level (Z mm) — Ocean-only
E
E
S
I’\
N N N
Fluvial zone N Joint probability zone eI Coastal zone =

Figure 3.14 Joint Probability Zone (Source — ARR19)

Book 6, Chapter 5 of ARR19 provides guidance relating to joint probability as well as outlines two key stages
for assessing joint probability. Understanding the difference in flood magnitude between independence and
full dependence of coastal and fluvial flooding can be determined by undertaking the Pre-Screening Analysis
stage set out in the Design Variable Method outlined in ARR19. This stage is used to inform whether a more
complex joint probability approach (Stage 2) is warranted.
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WT have considered and reviewed a set of varying tailwater conditions for both the 1% AEP baseline and
climate change design events. To complete the analysis, WT utilised the supplied coastal flooding results from
the previous 2017 Townsville Strom Tide Mapping Update undertaken by GHD (GHD 2017).

A total of five (5) model scenarios were investigated as part of the Pre-Screening Analysis, comprising the
three (3) cases described below with regard to both the 1% AEP baseline and climate change design events:

m Case 1 - Independent Coastal Flood. This case quantifies the flood extent and level based solely on
the instance of a coastal flood occurring in the absence of a rainfall event. For this study, the base coastal
water level conditions were taken as Mean Sea Level (MSL) with the occurrence of an ocean event of
0.8m Sea Level Rise (SLR).

m Case 2 - Independent Fluvial Flood. This case quantifies the flood extent and level based solely on the
instance of a fluvial flood occurring in the absence of an ocean event. For this study, two (2) fluvial flood
events were assessed, 1% AEP baseline and 1% AEP climate change. The base coastal tail water level
conditions were taken as Mean Sea Level (MSL) without the occurrence of an ocean event.

m Case 3 — Complete Dependence Coastal and Fluvial Flooding. This case quantifies the flood extent
and level based on the combined instances of a fluvial and coastal flood occurring simultaneously. Again,
for this study, two (2) fluvial flood events were assessed, 1% AEP baseline and 1% AEP climate change.
However, in this case, the base coastal tail water level conditions were taken as Mean Sea Level (MSL)
with the occurrence of an ocean event of 0.8m Sea Level Rise (SLR) and 1.1 SLR for the 1% AEP and
1% AEP climate change respectively.

To determine the dominant flood condition, Coastal, Fluvial or Combined, a threshold value of ‘Z" is defined to
represent the acceptable tolerance between the benefit of the Pre-Screening Analysis and the additional effort
required to undertake a complete joint probability assessment. In the case of the Bohle River Flood Study, a
threshold value ‘Z’ was adopted to be 300mm which was selected to match the required freeboard typically
applied to building flood planning levels as defined in the TCC City Plan - Sections SC6.4.4.4.3 and SC6.7 4.

Flood level difference maps showing the corresponding impacts of the joint probability assessment throughout
the Lower Bohle region are illustrated in Figure 3.15 and Figure 3.16 for the 1% and 1% plus climate change
respectively.

The analysis completed demonstrates that the dominant flood condition was taken as the fluvial flooding case
that resulted in the greatest flood level occurrence of the independent coastal flood, independent fluvial flood,
and the dependant combined coastal and fluvial flood; only if the difference in the dependant case flood level
to the independent case flood levels was greater than the defined tolerance, ‘Z’ mm.

The results of the Pre-Screening Analysis of the joint probability zone, undertaken as part of this Study, indicate
that the zone of influence within the lower region of the Bohle River is primarily dominated by Coastal Flooding
which changes to Fluvial Flooding dominance in areas of higher elevation. It should be noted that our scope
of works for this study did not include a full joint probability assessment which was outside of the technical
scope.
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Figure 3.15 Complete Dependence Coastal and Fluvial Flooding — 1% AEP with MSL and 0.8m Tailwater Conditions
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Figure 3.16 Complete Dependence Coastal and Fluvial Flooding — 1% AEP CC with MSL and 1.1m Tailwater Conditions
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Flood Hazard Categorisation

IN addition to the ZAEM1 hazard categorisation, an additional categorisation into low, medium, and high flood
hazard areas has been produced, to be used as part of the flood hazard overlay mapping. This hazard
categorisation has been produced based on the depth x velocity criteria as shown in Figure 3.17. This has
been prepared based on the 1% AEP design event, without and with climate change provisions.

The TCC flood hazard mapping without and with climate change provisions are illustrated in Figure 3.18 and
Figure 3.19, respectively.
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Figure 3.17 TCC Flood Hazard Categorisation On 1% AEP Flood
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Figure 3.18 TCC Flood Hazard Categorisation — 1% AEP
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Figure 3.19 TCC Flood Hazard Categorisation — 1% AEP (Climate Change)

Townsville City Council | 18 March 2026
Bohle River Flood Study (Update) 2025
I

Page 45
B ]



D WATER TECHNOLOGY

4 MODEL UPDATE SUMMARY

Water Technology have updated the Bohle River Flood Study to include the following changes:
1. Application of revised IFDs.

2. Revision of TUFLOW model boundary.

3. Inclusion of recent development and Stage 5 of the Townsville Ring Road.

The updated version of the Bohle River flood model was simulated for a comparable selection of design events
and temporal patterns as per the Bohle River Flood Study (2023) report.

The updated model results have been compared to the previous model for the 1% AEP maximum flood level
to ascertain the impact of the model updates on the flood behaviour of the Bohle River catchment. The results
show the updated model is generally consistent with the previous model with minimal differences across the
modelled area, with isolated patches of change in the immediate vicinity of the newly added developments.
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APPENDIX A
DESIGN EVENT MAPPING - FLOOD DEPTH




] Saunders Beach \’

Yabulu

Beach Holm

Bluewater ~
) ( >
U )

Black River

Hervey Ri

Granite Vale

: i-Ierrnft Park.

* Oonoonba

Idalia
Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

<&ﬂlit:bse\n’eat\h

Mount Stuart
Legend 1

|:| LGA Boundary
E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

P o0.10-030
| 030-0.50
. 0.50-0.75
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Scale: 1:90,000

Design - Maximum Flood Depth - 50% AEP
Bohle River Flood Study Update 2025
Townsville City Council



A Saunders Beach \’

Beach Holm

Qi N
~ )

Black River

o)

* Oonoonba

J2 Herrr‘lft-P
B Yk

Idalia
Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

é&ﬂliose\n’eat\h

Mount Stuart
Legend 1

:| LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

P o0.10-030
| 030-0.50
. 0.50-0.75 B
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Design - Maximum Flood Depth - 20% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Scale: 1:90,000
0 1,000

Tmagery Source: Google Sateliite

Local Authority: Townsville City Council




A Saunders Beach \’

Beach Holm

— g o

Lynam
Y ~

Black River

HUGH STREET,

Hermit Park.
i e

Gulli
et * Oonoonba

Idalia
Annandale

UNIVERSITY ROAD" |
Wulguru

Douglas

Murray

é&ﬂliose\n’eat\h

Mount Stuart
Legend 1

:| LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

P o0.10-030
| 030-0.50
. 0.50-0.75 B
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

el TR Design - Maximum Flood Depth - 10% AEP
0 1,000 Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Original Size: A3
Projection: GDAS4 [ MGA Zone 55

Imagery Source: Google Sateliite

Local Authority: Townsville City Council




A Saunders Beach \’

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

Douglas

Legend

Mount Stuart

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

:| LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

P o0.10-030
| 030-0.50
. 0.50-0.75 B
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Scale: 1:90,000
0 1,000

Original Size: A3
Projection: GDAS4 [ MGA Zone 55

Imagery Source: Google Satellite

Local Authority: Townsville City Council

Design - Maximum Flood Depth - 05% AEP
Bohle River Flood Study Update 2025

Townsville City Council



A Saunders Beach \’

N
Yabulu
& Beach Holm
C/Qo
6’/6‘
Iy
s
Bluewater\/ \
L nam( \
A ]
Black River

7

Bol‘alle.'-lilains

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Douglas

Murray

Roseneath

Mount Stuart
Legend 1

:l LGA Boundary
D Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

P o0.10-030
| 030-0.50
. 0.50-0.75
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

el TR Design - Maximum Flood Depth - 02% AEP
1 1-”“” | Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Projection: GDA94 / MGA Zone 55




] Saunders Beach \’
N
Yabulu
&% Beach Holm
0@%
G
Ay,
)
Bluewater\/ \
o \
ynam
Black River
Idalial
Annandale
UNIVERSITY-ROAD |
Wulguru
Douglas
Murray
Roseneath
Hervey Range
Mount Stuart
Legend 1
:l LGA Boundary
D Locality Boundary
Cadastral Boundary
DHydraulic Model Boundary
Maximum Flood Depth (m)
<=0.10 ]
P o0.10-030
10.30-0.50
Granite Vale — 0.50 - 0.75 |
| 0.75-1.00
11.00 - 1.50
11.50 - 2.00
2.00 - 3.00
[ >300

el TR Design - Maximum Flood Depth - 01% AEP
1 1-”“” | Bohle River Flood Study Update 2025
Townsville City Council

Projection: GDA94 / MGA Zone 55




] Saunders Beach

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

L
Town Common l;ml*.;\\
I

‘\.l[

Douglas

Legend

Mount Stuart

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

: LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

o0.10-030
| 030-0.50
. 0.50-0.75 B
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Scale: 1:90,000
0 1,000

Original Size: A3
Projection: GDA94 / MGA Zone 55

Imagery Souirce: Google Sateliite

Local Authority: Townsville City Council

Design - Maximum Flood Depth - 0.5% AEP
Bohle River Flood Study Update 2025

Townsville City Council



] Saunders Beach

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

a2

S

Plnnaggs ,5—}/"'

HUGH STREETY

Gulliver

Idalia

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

Roseneath

Mount Stuart
Legend 1

: LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

o0.10-030
| 030-0.50
. 0.50-0.75
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Scale: 1:90,000
0 1,000

Original Size: A3
Projection: GDA94 / MGA Zone 55

Imagery Source: Google Sateliite

Local Authority: Townsville City Council

Design - Maximum Flood Depth - 0.2% AEP
Bohle River Flood Study Update 2025
Townsville City Council



] Saunders Beach

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

Douglas

Legend

Mount Stuart

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

: LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

o0.10-030
| 030-0.50
. 0.50-0.75 B
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Scale: 1:90,000
0 1,000

Original Size: A3
Projection: GDA94 / MGA Zone 55

Imagery Source: Google Sateliite

Local Authority: Townsville City Council

Design - Maximum Flood Depth - 0.05% AEP
Bohle River Flood Study Update 2025

Townsville City Council



] Saunders Beach

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

Douglas

Legend

Mount Stuart

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

: LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

o0.10-030
| 030-0.50
. 0.50-0.75 B
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >3.00

Scale: 1:90,000
0 1,000

Original Size: A3
Projection: GDA94 / MGA Zone 55

Imagery Source: Google Sateliite

Local Authority: Townsville City Council

Design - Maximum Flood Depth - _PMF
Bohle River Flood Study Update 2025

Townsville City Council



WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

APPENDIX B
DESIGN EVENT MAPPING - FLOOD HAZARD (Z0)




] Saunders Beach

Beach Holm

Bluewater

Lynam
Y ~N

Black River

HUGH STREETy

Gulliver

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Douglas
Murray

Roseneath

Legend

|:I LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary
DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
I <=005
[ 1005-0.10 I
. |o10-0.15

. |0.15-0.20
.~ |0.20-0.25 |
- ]0.25-0.30
. |o30-035

. J035-0.40
040 - 0.45

045
Hervey Range

Scall:1 SR Design - Maximum Flood Hazard (Z0) - 50% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Local Authority ville City Council




] Saunders Beach

Beach Holm

Bluewater

Lynam
Y ~N

Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

BT Douglas
~Condon’
R g : Murray

Roseneath

Legend

|:I LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary
DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
I <=005
[ 1005-0.10 I
. |o10-0.15

. |0.15-0.20
.~ |0.20-0.25 |
- ]0.25-0.30
. |o30-035

. J035-0.40
040 - 0.45

045
Hervey Range

Scall:1 SR Design - Maximum Flood Hazard (Z0) - 20% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Local Authority: City Council




] Saunders Beach

Beach Holm

Bluewater

Lynam
Y ~N

Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Douglas

Murray

Roseneath

Legend

|:I LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
I <= 0.05

I 1005-0.10 I
| 0.10 - 0.15

. |0.15-0.20
.~ |0.20-0.25 |
- ]0.25-0.30
. |o30-035

. J035-0.40
040 - 0.45

045
Hervey Range

Scall:1 SR Design - Maximum Flood Hazard (Z0) - 10% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Local Authority: City Council




] Saunders Beach

N - "“““:?"U:"‘
2 e S ellyBach

Beach Holm

Bluewater

Lynam
Y ~N

Black River

' 1dalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

Legend

|:] LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Hazard (Z0)

I <= 0.05

I 1005-0.10 I
0.10- 0.15

. |0.15-0.20
.~ |0.20-0.25 |
- ]0.25-0.30

0.30 - 0.35
. |035-0.40

0.40 - 0.45
045
Hervey Range

Scale:1 kLo Design - Maximum Flood Hazard (Z0) - 05% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale




] Saunders Beach

Beach Holm

Bluewater

Lynam
Y ~N

Black River

' 1dalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

Legend

|:] LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary
DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
I <=005
I 1005-0.10 I
. |o10-0.15

. |0.15-0.20
.~ |0.20-0.25 |
- ]0.25-0.30

0.30 - 0.35
. |0:35-0.40

0.40 - 0.45
045
Hervey Range

Scale:1 kLoD Design - Maximum Flood Hazard (Z0) - 02% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale




] Saunders Beach

Beach Holm

Bluewater

/Lyna\g;l

Black River

wl
o
7
(U]
=
5

Gulliver

Idalia

Annandale

UNIVERSITY'ROAD" |
Wulguru

Murray

Roseneath

Legend

|:I LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)

B <= 0.05
[ 1005-0.10 I
. |o10-0.15

. |015-0.20
- ]0.20-0.25 |
- ]0.25-0.30
. ]o30-035

. J035-0.40
040 - 0.45

o045
Hervey Range

Scale: 1EkLoD Design - Maximum Flood Hazard (Z0) - 01% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Local Authority: City Council




] Saunders Beach

N
Yabulu
& Beach Holm
%, -
s, i i - :
36‘6% ‘ 2! A Town Con"mlon
4}’ ik / _A g ,'\h 1
'_\j el J = oy ¥ ,/
; i & A
Bluewater I < : g
/Lyng\g;l
Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

Legend

|:I LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
I <= 0.05

[ 1005-0.10 I
| 0.10 - 0.15

. |015-0.20
- ]0.20-0.25 |
- ]0.25-0.30
. ]o30-035

. J035-0.40
040 - 0.45

o045
Hervey Range

Scale: 1EkLoD Design - Maximum Flood Hazard (Z0) - 0.5% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Local Authority: City Council




] Saunders Beach

Beach Holm

Bluewater

/Lyna\g;l

Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Douglas

Murray

Roseneath

Legend

|:I LGA Boundary ]
\:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
I <= 0.05

[ 1005-0.10 I
| 0.10 - 0.15

. |015-0.20
- ]0.20-0.25 |
- ]0.25-0.30
. ]o30-035

. J035-0.40
040 - 0.45

o045
Hervey Range

Scale: 1EkLoD Design - Maximum Flood Hazard (Z0) - 0.2% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Local Authority: City Council




1 . Saunders Beach \

Yabulu

Beach Holm

Bluewater

Lynam
A ~

Black River

b
L
o
. &
ot
(U]
=2
L

Gulliver

* Oonoonba

Mundingburra

' Idalia
Annandale

UNIVERSITY-ROAD" |
Wulguru

Douglas

Murray

Roseneath

Legend

[ ]LGA Boundary 3
|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
B <= 0.05

T J0.05-0.10 I

0.10 - 0.15
10.15 - 0.20
0.20-0.25

.~ Jo.25-0.30
. |030-035
. |0.35-0.40
0.40 - 0.45

> 045
Hervey Range

Stake: A0 Design - Maximum Flood Hazard (Z0) - 0.05% AEP
1 i | Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale




1 Saunders Beach

Beach Holm

g \

Black River

HUGH STREET,

Gulliver

jj’{'i" B AT T s
' Bohle|Plains|

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Douglas

Murray

Roseneath

Legend

[ ]rcA Boundary R
D Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
[ <=005

T 005-0.10 |

| 010-0.15

0.15 - 0.20
. 0.20-0.25 g
.~ 0.25-0.30
| |030-035
. 0.35-0.40

Granite Vale

SR Design - Maximum Flood Hazard (Z0) - _PMF
1 1-”“” | Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3

Projection: GDA94 / MGA Zone 55

Imagery Souirce: Google

Local Authority: Townsville City Council



WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

APPENDIX C
DESIGN EVENT MAPPING - FLOOD HAZARD (ZAEM1)




' Saunders Beach
. A e
N
\

g,
s T -
ms i g ] S
Yabulu / / g :
o 7f9
/#\"B“éach Holm i
53?00 ~ S
<4, 73 — K
{o — f :
"714/ //“
4;.{ ) oY e £
z 8
= j ,// Mount
Bluewatér'\‘ h ¥
\
L 2 =l
Lynam ) 4
\ L i
i gt
A g
Black River \> JensenL_i: / ".: NN
s £ rs ot PR
f (a)
| <T@
=0 ‘.
( = f Railway Estate
/ 8, =3 G} s
= & = 5 | L 2 Hermit Park
L e ¥ 0 / n g s L
( J il A '.I.’G?‘? oulver ‘f | Oonoonba
- o 5y \'&
. o 5 N
/o RJ' AL L | Mundingburra |
SagjRanosue _/f*//x-i\- a- L
Idalia

Annandale
UNIVERSITY ROAD™ .~
Wulguru

i Murray L_T

WA
J /J
Ly Roseneath

e

—_

Mount Stuart

Legend

= I:]LGA Boundary
( l:| Locality Boundary

: L J'_A Cadastral Boundary ?

[_Jrvdraulic Model Boundary

Maximum Flood Hazard (ZAEM1)
L

|H2
L GE
'H4
'H5
| 'H6

/ Granite Vale S

Hervey Range /

Stall 1L Lo Design - Maximum Flood Hazard (ZAEM1) - 50% AEP
I 1'[’0“ 1 Bohle River Flood Study Update 2025
Townsville City Council

I S




] ' Saunders Beach

N
Yabulu Coral Séé
)
Q’Qo
’?fc\ : "
"Y% /(“ S
}] / 22 !—
j // Moun'i.gw' /
Bluewater ; i i
L
Lynam

Black River
f/i.
J 1
(/ (f ‘/’
/ ‘Louisa Z | |Railway Esgte
P WL“‘ £ = Hermit Park
{ e Gulliver be ~—
), ; / P Oonoonba
= : Y . 5 p V=5
: 'g- Sl =<l : { Mundinﬁ’hurr_a \

/ R, Raﬂn'geym:’!dﬂ [

=
I;"Iil" /’\* e //
o g m
o —
/—“\.

_/f/ X Idalia

Annandale

UNIVERSITY ROAD" |

y Wulguru
( o
,\J / ’ Murray L_T
2 ! )

[ '\\ p
% /

| SRR | |
— I 09
[ Alice River.
A F‘L (e E W, e
Y R ot S Ros«\eneath

\

Hervey'kar.lge,,q' | -
B %
‘4 ;"11 | ~ (
‘ R : Mount Stuart
TR YRR h it l A .‘{
IR T {
Al S iR T SR [
== B, Legend
s
\ ’i-!' A S I:]LGA Boundary
[ l:| Locality Boundary
Cadastral Boundary ?
/a [_Jrvdraulic Model Boundary
Granite Vale Maximum Flood Hazard (ZAEM1)
| T -
|H2
EWB). kN BNLE
/ { el ol H4
' ' 'H5
/ | 'H6
Hervey Range J

Stall 1L Lo Design - Maximum Flood Hazard (ZAEM1) - 20% AEP
I 1'[’0“ 1 Bohle River Flood Study Update 2025
Townsville City Council

I S




Saunders Beach

Yabulu

Bluewater

Lynam
ynam

1

; ’.' I ‘

Hervey Range Fal Gt
Lo
-

Granite Vale

Hervey Range

1

e River;

Black River
f
/
J
(/
/ -
P
.‘/" wp I«
e A | e
// x| LSRR N |
‘ ]
/ i ok {1— i
v/ ‘Ri‘mgewokﬁd P
( o o 2

Moun-ng" 7

A T ——

Shelly Beach

jTownsville City

West End;: |~
Wiy

= Ra_ilway'ESS.ate

_.;;7—2 Eermit Pal\'k\

Gulliver ‘i LC.iono'Sﬁl;;”

= . \

gwr Z5 / AN

: { Mundingﬁ:urr_a )

[ ﬁ“"\_/_/ :

Idalia

Annandale

UNIVERSITY ROAD" |

/ Wulguru
Douglas |

- RN

i
\_ﬂ‘\_f‘ Roseneath

N

)

\ f

\

Murray

Mount Stuart

Legend

= I:]LGA Boundary
l:| Locality Boundary
| Cadastral Boundary ]

[_Jrvdraulic Model Boundary

Maximum Flood Hazard (ZAEM1)
L

|H2
L GE
|H4
'H5
| 'H6

Scale: 1:90,000
0 1,000

Original Size: A3

Projection: GDAS4 / MGA Zone 55
Local Authority: Townsville City Council

Design - Maximum Flood Hazard (ZAEM1) - 10% AEP
Bohle River Flood Study Update 2025
Townsville City Council




] Saunders Beach

Bluewater

Lynam
Y ~N

Black River

Granite Vale

Hervey Range

——ﬁ-—"’?"ir_“‘-—:_i
' “Shelly,

Beach Holm

I

Town

Idalia

Annandale

UNIVERSITY ROAD" |

|

Wulguru

Murray

Roseneath

Mount Stuart

5
[\

Legend

[ JrcA Boundary
|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Hazard (ZAEM1)
L P
| H2

L GE

== |

Scale: 1:90,000

Local Authority: Townsville ity Council

Design - Maximum Flood Hazard (ZAEM1) - 05% AEP
Bohle River Flood Study Update 2025
Townsville City Council



] Saunders Beach

N
Yabulu
& Beach Holm :
[ 3
C
S ¥ EJ
‘91,# X!
4 ‘\*l‘l‘b ix
V*\_/ ‘,&
Bluewa?r
L
V'@\E}
Black River

' 1dalia

Annandale

UNIVERSITY ROAD" |

|

Wulguru

Murray

Roseneath

Mount Stuart

5
[\

Legend

[ JrcA Boundary
|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (ZAEM1)
M 1
LY
L GE
C H4
RLE

H6
Hervey Range —

i O Design - Maximum Flood Hazard (ZAEM1) - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council

== |

Granite Vale

=
MIATER [ECHNOLOG!




] Saunders Beach

Beach Holm

Bluewater

/Lyna\g:

Black River

" Idalia

Annandale

UNIVERSITY ROAD" |

|

Wulguru

Murray

Roseneath

Mount Stuart

b5
/\

Legend

[ JrcA Boundary
|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (ZAEM1)
! 1
. |h2
L GE
C H4
RLE

H6
Hervey Range —

e O Design - Maximum Flood Hazard (ZAEM1) - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council

== |

Granite Vale

MALER TELHNLCC




] Saunders Beach

N
Yabulu
Beach Holm
%
%
<%,
fc&h/
T
Bluewa%gr\/ -
L
ynam
Black River

A_nnandale

UNIVERSITY ROAD” —

Wulguru
Douglas :

Murray

Roseneath

z
3
-~
g

Mount Stuart

Legend

I:I LGA Boundary
D Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (ZAEM1)

i

==

Granite Vale

1

Hervey Range

Scale: 1:90,000

Design - Maximum Flood Hazard (ZAEM1) - 0.2% AEP
Bohle River Flood Study Update 2025
Townsville City Council

A!J
{ MGA Zane 55

gery S le Satellite \ FaYaL
Local Authority: Tawnsville City Council w’ﬁTEH T[I’ﬁ mN 0Lo (:' I

QAL A THITONN s



] Saunders Beach

Beach Holm

Bluewater

/Lyna\g:

Black River

" Idalia

Annandale

UNIVERSITY ROAD" |

|

Wulguru

Murray

Roseneath

Mount Stuart

b5
/\

Legend

[ JrcA Boundary
|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (ZAEM1)
! 1
. |h2
L GE
C H4
RLE

H6
Hervey Range —

e O Design - Maximum Flood Hazard (ZAEM1) - 0.5% AEP
Bohle River Flood Study Update 2025
Townsville City Council

== |

Granite Vale

MALER e O




] Saunders Beach

Beach Holm

Bluewater

/Lyna\g;l

Black River

. Mundinﬁi:ﬁh;a
" 1dalia
Annandale

UNIVERSITY ROAD" |

|

Wulguru

Murray

Roseneath

Mount Stuart

b5
[\

Legend

[ JrcA Boundary

|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Hazard (ZAEM1)
! 1
e
L GE
C H4
RLE

H6
Hervey Range —

el Design - Maximum Flood Hazard (ZAEM1) - 0.05% AEP
Bohle River Flood Study Update 2025
Townsville City Council

== |

Granite Vale

WALER TELHNLCC




] Saunders Beach

N
Yabulu Coral Si?a Pallarenda
Beach Holm ‘“{“% 1
&4)0 |
% 4, ti'ﬂ
!G‘/s% Town Common ? \ &
T
Bluewa??r\‘/
Lynam
Y ~N
Black River

2 i ,-_7./ .
Mundingburra

' Idalia
Annandale

UNIVERSITY ROAD" |

|

Wulguru

Murray

Roseneath

Mount Stuart

L 5]
[\

Legend

[ JrcA Boundary

|:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Hazard (ZAEM1)
LM 1
LY
I GE
C He
RLE

H6
Hervey Range —

Scall:1 LoD Design - Maximum Flood Hazard (ZAEM1) - _PMF
2,000m Bohle River Flood Study Update 2025
Townsville City Council

el

Granite Vale




WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

APPENDIX D
DESIGN EVENT MAPPING - FLOOD LEVEL




] Saunders Beach

N
Yabulu
Beach Holm
&4’0
Cx
&
5

Yy,

)= /
Bluewat{r\'/
Black River

Idalia

Annandale

UNIVERSITY ROAD" |

Wulguru
Murray
{ 2 Legend
M—_‘ "Rasrlh:l}sen‘ 7 5 D LGA Boundary
; R ' \:lLocality Boundary
iy % | ‘ T Ml (A" Cadastral Boundary B

DHydraulic Model Boundary
Maximum Flood Level (mAHD)

Granite Vale

Hervey Range

Scall:1 SR Design - Maximum Flood Level - 50% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
roje Gl

MGA Zone 55

Local Authority: Townsville City Council




] Saunders Beach

N
Yabulu
Beach Holm
%
%
&
e :
Sy, 1 et
4y T
-/
ﬁ\j Mount/Low
Bluewa?r
Lynam
Black River

~ Bohle Plains|

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Legend

I:] LGA Boundary
\:| Locality Boundary
Hervey Range /rail | Fi er ' | i\ Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Level (mAHD)

Granite Vale

Hervey Range

Scale HERLoD Design - Maximum Flood Level - 20% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
C Gl Zone 55

Local Authority: Townsville City Councl




] Saunders Beach

Beach Holm

Bluewater

L

Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Legend

I:] LGA Boundary
< \:|Locality Boundary
Hervey Range /T RN A ! = | il Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Level (mAHD)

.
W
R
IR
LT

Granite Vale

Hervey Range

Scale HERLoD Design - Maximum Flood Level - 10% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
C Gl Zone 55

Local Authority: Townsville City Councl




] Saunders Beach

Beach Holm

Bluewater

L

Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Legend

I:] LGA Boundary
7 ‘ ] \:| Locality Boundary
Hervey Range J/pGuEA (1) /81 1P B I (N f Pt al [l i\ Cadastral Boundary
} ) : - i : DHydraulic Model Boundary
Maximum Flood Level (mAHD)

Granite Vale

Hervey Range

Scale HERLoD Design - Maximum Flood Level - 05% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
C Gl Zone 55

Local Authority: Townsville City Council




] Saunders Beach

Beach Holm

Bluewater

L

Black River

Idalia

Annandale

UNIVERSITY'ROAD" |
Wulguru

Murray

Legend

I:] LGA Boundary

; i P . \:| Locality Boundary

Hervey ng’e j ; 1 R o' ' ¥ Al Cadastral Boundary

ot | 3 L et : 7 DHydraulic Model Boundary
Maximum Flood Level (mAHD)

Granite Vale

Hervey Range

Scale HERLoD Design - Maximum Flood Level - 02% AEP
2,000m Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
C Gl Zone 55

Local Authority: Townsville City Council




] Saunders Beach

Bluewater

L

Black River

Granite Vale

Hervey Range

Beach Holm

L
oL
E
5
(G}
=)
2 =

Gulliver

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Legend

I:] LGA Boundary
\:| Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Level (mAHD)

Scale: 1:90,000
2,000 m

Original Size: A3
C Gl Zone 55

Local Authority: Townsville ity Councl

Design - Maximum Flood Level - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council



] Saunders Beach

Beach Holm

Bluewater

L

Black River

HUGH STREET&

Gulliver

Idalia

Annandale

UNIVERSITY ROAD" |

Wulguru
Murray
Legend
CoREEh R N - : I:]LGA Boundary
" Gumlow i .
; \ ST i g e \:|Local|ty Boundary
Hervey Range pi§ AU AR X o £y Py ! Cadastral Boundary i

DHydraulic Model Boundary
Maximum Flood Level (mAHD)

Granite Vale

Hervey Range

Scale: 1:90,000 Design - Maximum Flood Level - 0.5% AEP
2,000 m Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
C Gl Zone 55

Local Authority: Townsville City Council




] Saunders Beach

Beach Holm

Bluewater

L

Black River

Idalia

Annandale

UNIVERSITY ROAD" |
Wulguru

Murray

Legend

I:] LGA Boundary
3 : \:| Locality Boundary
Hervey Range il : Y ¥ y” ] AT Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Level (mAHD)

g/ T
|

Gumlow

Granite Vale

Hervey Range

Scale: 1:90,000 Design - Maximum Flood Level - 0.2% AEP
2,000 m Bohle River Flood Study Update 2025
Townsville City Council

Original Size: A3
L Gl Zone 55

Local Authority: Townsville City Council




] Saunders Beach

Bluewater

L

Black River

Granite Vale

Hervey Range

Beach Holm

)|

* Oonoonba

Hermit P
‘\ F ¢

R s ~ 4
Uég\:cf Idalia
k- Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

Legend

I:] LGA Boundary
\:| Locality Boundary
Cadastral Boundary

EHydraulic Model Boundary
Maximum Flood Level (mAHD)

Scale: 1:90,000

Original Size: A3

Design - Maximum Flood Level - 0.05% AEP
Bohle River Flood Study Update 2025
wnsville City Council



] Saunders Beach
aunders Beac —

N
Yabulu
53?0 Beach Holm
93
s
Y,
L '
|
Mounl'an

Bluewa(ter & <L b
Lynam
L v ‘\Q

Black River >

&

Rgi]wayrEs'tate
[ Hermit Park.
ermit Par

s g

' Oonoonba

HUGH STRE

Gulliver

Mundihﬁiﬁurra

Idalia

Annandale

UNIVERSITY ROAD" |

N

Wulguru

Douglas

Murray

Legend

|:] LGA Boundary

. \:| Locality Boundary

Hervey Range ; ¢ | ‘ 4 . i e e Cadastral Boundary

4 ; | ; ‘ EHydraulic Model Boundary
Maximum Flood Level (mAHD)

Granite Vale

Hervey Range

Stale Lo Design - Maximum Flood Level - _PMF
Y g Bohle River Flood Study Update 2025
wnsville City Council




WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

APPENDIX E
DESIGN EVENT MAPPING — FLOOD VELOCITY




] Saunders Beach

N
Yabulu
& 7
’POQ(\ a
’(”G‘,:, i [ R N
) /ﬁ K (I e
; N ¥
W 1] J /// Mount Low, L 2 ‘-._\ 'Z%
Bluewater : 3 £ 5 X A
\ R F B\ e
N\ 2 . )
Lynam X ~_ £ = N e
7 oy f~\ 3 \_,‘\
( Rowes|Bay, ~
\ £kt o
) /5y /{'North Ward
/ [y [
& ’p 40 N
S Castle Hill b
Black River \) pasasue it
1t jTownsville City
{/ (i West End ;f
/ b
{ Ky o
' '|Railway. Essate

HUGH STRE
Thuiils

<
L-Iermit Park
7. i

}/ /}» Gulliver ‘i . s o
// ¥ g o = cama 2
P =7 | Bohle Plains = 3 B
S fr— R‘J' | Lag;‘;a 7 ;,E]U . | Mundingburra
y ~ Rangewoo: i R
o IS g 'I—-,fE_ E\—/V\ \-/ .
Idalia
Annandale

UNIVERSITY ROAD" |
Wulguru

8

L Ty Roseneath

hoet

f A =
Hervey Range.

Granite Vale

Legend

I:] LGA Boundary
\:l Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

| Jo.25-0.50
( I 0.50-0.75
" |l Jo75-1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
‘ 12,00 - 2.50

12.50 - 3.00

3.00 - 3.50
> 3.50
Hervey Range

Stales L Design - Maximum Flood Velocity - 50% AEP
0 1,000 Bohle River Flood Study Update 2025
Townsville City Council

I S




] Saunders Beach

N
Yabulu
& 7
’POQ(\ a
’(”G‘,:, i [ R N
) /ﬁ K (I e
; N ¥
W 1] J /// Mount Low, L 2 ‘-._\ 'Z%
Bluewater : 3 £ 5 X A
\ R F B\ e
N\ 2 . )
Lynam X ~_ £ = N e
7 oy f~\ 3 \_,‘\
( Rowes|Bay, ~
\ £kt o
) /5y /{'North Ward
/ [y [
& ’p 40 N
S Castle Hill b
Black River \) pasasue it
1t jTownsville City
{/ (i West End ;f
/ b
{ Ky o
' '|Railway. Essate

HUGH STRE
Thuiils

<
L-Iermit Park
7. i

}/ /}» Gulliver ‘i . s o
// ¥ g o = cama 2
P =7 | Bohle Plains = 3 B
S fr— R‘J' | Lag;‘;a 7 ;,E]U . | Mundingburra
y ~ Rangewoo: i R
o IS g 'I—-,fE_ E\—/V\ \-/ .
Idalia
Annandale

UNIVERSITY ROAD" |
Wulguru

8

L Ty Roseneath

hoet

f A =
Hervey Range.

Granite Vale

Legend

I:] LGA Boundary
\:l Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

| Jo.25-0.50
( I 0.50-0.75
" |l Jo75-1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
‘ 12,00 - 2.50

12.50 - 3.00

3.00 - 3.50
> 3.50
Hervey Range

Stales L Design - Maximum Flood Velocity - 20% AEP
0 1,000 Bohle River Flood Study Update 2025
Townsville City Council

I S




] Saunders Beach

N

Yabulu

e,
"Y%}— /f“ S J

Bluewater i

Lynam
ynam

Black River )

! |

= I i e
¥ R?ngewood ;
T b N | %

Tl

{ i R 1
‘L 2r
g oy
!

Hervey Rangé-.—_i I
/ £ "_.

Granite Vale

Hervey Range

) J // Moun:Law A s

ERWAY:DR

e ‘:R IV‘E

‘.‘_. “‘STZ‘
%, i P (o)
iy b4
" % —‘.ﬂ
3k, % )
R

T S e N
/ e
g ] Rowes Bay,
S e &
‘) [ North)Ward

| ‘.
('J Railway Estate
(U] i N
_.;;7—2 L-Iermit Park
Gulliver be pe—p
‘f . ?o\snba

{ Mundinﬁi:urr_a §

Idalia
Annandale
UNIVERSITY ROAD™ |

/ Wulguru
Douglas | =

8

L Ty Roseneath

hoet

{ Legend

I:] LGA Boundary
\:l Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

| Jo.25-0.50
C I 0.50-0.75

]0.75- 1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
‘ 12,00 - 2.50

12.50 - 3.00

3.00 - 3.50

> 3.50

Scale: 1:90,000
0 1,000

I S

Design - Maximum Flood Velocity - 10% AEP
Bohle River Flood Study Update 2025
Townsville City Council



] S d B h ey
aunders beaci S

N \\
e\ S
SN
s
Yabulu L .
v " Beach Holm A
e \
4, —— .
G e
Pl / / z . £
) \_/ /// Moun-Law A i
Bluewater | _ it I
/Lvna\nhn g
Rowes Bay, ““{ r\
Pl < p ',‘
s T orthWard
Castle Hill
Black River : (a ads
iarownsville City
E West End ;[
o ‘7’
& .
(:5- R_al]way Estate
= -
T Hermit Park
Gulliver chlionos\ﬁl;a) 2
vy : ‘
:‘/ g : BdlrlePlains | Mundingburra T
/ T il Raﬁfgewc:'mdf " ' ? B
[ B ZENT';

=

A

Idalia

Annandale

UNIVERSITY ROAD" |

3 ; i 3 Bl R U T 7 A Wulguru
£ = ey d & A i ’ . €., i z o g LY L
S v, & F A s f?‘ o ; / i Murray
: J - b \ . HE i ! 2 _—
A ""’-1 l, j ! _:“ ol ; 4 ""-‘l o 5 -‘ { I' 4 \ -
-~ - T iy i b2 >t on | A «
\ | AliceRiver| - b : 1
l:i',r'r%j' & 1T oy ot 3 \_'\( /\R th
‘Gumlnwl Y Tty 3 os\enea
- )

o

i = B

g T4

Legend

I:] LGA Boundary
|:| Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. ]0.25-0.50
g\ I 0.50-0.75
" |l Jo75-1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
‘ 12,00 - 2.50

12.50 - 3.00

3.00 - 3.50

> 3.50

Design - Maximum Flood Velocity - 05% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Hervey Range

Scale: 1:90,000

I I—




] S d B h ey
aunders beaci S

N S
PR \
Yabulu -
'Beach Holm %
%’c N
’(’fG\ —
) y / /
) J /// Moun;Law _ 7 Z
Bluewater i I i Z)
: ; )
L o
,Vna\l!? S '{_/\/\
o
, 5 i.\
e H gy |
Black River A\.Castle Hill

HUGH STREET&

Hermit Park
M m/)

Gulliver
Oonoonba

el A O a2,
' BohlePlains .
f e - ‘ Mundingburra

] g /

Idalia
Annandale

UNIVERSITY ROAD" |

Wulguru
> 4
Murray j
o
\ Sy -l a7 \_ﬂ‘.\f\kossneath

hoehl

Hervey Range ..
=l L

Legend

I:] LGA Boundary
|:| Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. ]0.25-0.50
g\ I 0.50-0.75
" |l Jo75-1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
‘ 12,00 - 2.50

12.50 - 3.00

3.00 - 3.50
> 3.50
Hervey Range

Stale s Design - Maximum Flood Velocity - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council

g
i

Pinnacles.

Granite Vale

I I—




] Saunders Beach

r

Granite Vale

Hervey Range

~ =

)

Moun Low -
§

N
Yabulu
&
’?OC 5
JG/’%
)
e ,
Bluewater i y
\ P ¢
\‘ ~
Lynam ~—
L v ‘\h
\ - A
/ T \
- e
Black River > Jensen ;.
1 |

HUGH STREET;

Hermit Park.
oy )

Oonoonba

HN
f Mundint_:;i:u/n; r
\f e

Gulliver

Bohle Plains

Idalia
Annandale

UNIVERSITY ROAD" |

Wungm

% Douglas
T Murray
| J

5 1:7? | |Rasmussen | m“osveath
T et
i Legend

I:] LGA Boundary
|:| Locality Boundary

Cadastral Boundary B
[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. ]0.25-0.50
r N 0.50-0.75
" |l Jo75-1.00 |

11.00 - 1.25
. |1.25-1.50
1.50-1.75 |
. |1.75-2.00
i 12.00 - 2.50

. |250-3.00

3.00 - 3.50

> 3.50

Scale: 1:90,000

I I—

Design - Maximum Flood Velocity - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council



] S d B h e
aunders beaci k\\ﬁ

Beach Holm

Town Common

R
Ay

Lynam
/v ~3

lluewater /
\

9

>

= oy S .‘ 1y & i ';G ;tl \IT‘I'III \
Black River > Jensen i b i) : - } Thigsans NG o S..Castle Hi

S HAWIROAD
WROAD 55
HUGH STREET;

Hermit Park.
o & A

Gulliver
Oonoonba

f Mundihéi:urr_a

Cranbrook Idalia
Annandale

) UNIVERSITY RO.?D"
Wulguru
PN Douglas
Murray

._{ “Roseneath

b5

Legend

I:] LGA Boundary

|:| Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. ]0.25-0.50
r I 0.50-0.75
. |0.75-1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
. |2.00-2.50

12.50 - 3.00

3.00 - 3.50

> 3.50

Design - Maximum Flood Velocity - 0.5% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Hervey Range

Scale: 1:90,000

I I—




] S d B h e
aunders beaci k\\ﬁ

N pr—
&
Yabulu ' Coral SeaPallarenda
Beach Holm l
5’,?00 %‘
6?5‘ Town Common r"-"
"y, AE
)5 / i o \ ,/\O"‘.p
| & i o \‘1\ﬂ\
Mount/Low, ~ S \ 7 f‘%
Bluewater ¥ it g - | % 2 %
& = . @
§S)
R " ’“\
&
orth \Eard
g k| i ! L - / \iCastle Hill
Black River el | S AN e ;_ 2% Nox g ama-asue il

HUGH STREET;

Hermit Park.
o & A

Gulliver
Oonoonba

/ -

" Rangewood
L4 et ]

7

f Mundihéi:urr_a

Ly r .

Cranbrook Idalia
& Annandale

. UNIVERSITY RO.?D"
Wulguru
PN Douglas
Murray

._{ “Roseneath

b5

L A
Hervey Range = = 7 =
o

i

Legend

I:] LGA Boundary

|:| Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. ]0.25-0.50
r I 0.50-0.75
. |0.75-1.00 l

11.00 - 1.25
. |1.25-1.50
150-1.75 |
. |1.75-2.00
. |2.00-2.50
. |2.50-3.00

3.00 - 3.50

> 3.50

Design - Maximum Flood Velocity - 0.2% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Hervey Range

Scale: 1:90,000

I I—




] S d B h e
aunders beaci _\\‘\

N pr—
Yabulu
Beach Holm
5’,90
@y N7
fG‘/y R A Town Common
5
/ 35 i\
/ Mount/Low, ,_ ) “‘\\_
Bluewater & ! Sy
Lynam
L v ‘\Q
Black River

HUGH STREETS

Hermit Fari« '
o & A

Gulliver
' Oonoonba

) angé\{uoﬂ @
Gy L 1dalia
bepre
i Annandale
UNIVERSITY ROAD™ |

Wulguru
Douglas

Murray

gy e N DA Pecam | SR th
AL ’% (Rasmussen | osenea

b5

Legend

I:] LGA Boundary
|:| Locality Boundary
Cadastral Boundary B

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. Jo.25-0.50
- _‘ os0-0.75
1 T ~ 0.75- 1.00
% 1.00- 1.25
¥V . |1.25-1.50
‘ 150-1.75
. |1.75-2.00
. |2.00-2.50
. |2.50-3.00

‘ 3.00 - 3.50
> 3.50
Hervey Range

Stale s Design - Maximum Flood Velocity - 0.05% AEP
Y 0 Bohle River Flood Study Update 2025
wnsville City Council

oy A PEG ahe ]
3 |¢' '!} N

Sy fi
. ef!f‘. :
Ve id 4;,,' A

e R = fy,’-‘ f.‘ "’j' b g I e
Hervey Rangf;ji-f?:i i \': ‘),J ’ /Kti ’ ’\, ."- ) SO

. |

<
S Sl AT
$iz= =

et

Granite Vale

I

IR




] Saunders Beach
aunders Beac <
N _/\
Yabulu
Beach Holm
5’,90
93
5
Y,
A
BIuewaterN‘/ /
7
Lynam
L v ‘ﬁ
)
Black River * (.-‘.a_stle Hill

} giTownsville City
f Railway Estate
S armit Park.
ermi ar
s

" Oonoonba

HUGH STREET

Gulliver

Hundiﬁﬁ:drra

Idalia
Annandale

UNIVERSITY ROAD" |

Wulgljru

il _ Douglas
5 Murray

Roseneath

Legend

|:| LGA Boundary
:l Locality Boundary
Cadastral Boundary |

[_JHvdraulic Model Boundary

Maximum Flood Velocity (m/s)
. |<=025

. Jo.25-0.50
I 0.50-0.75

. |0.75-1.00 |

11.00 - 1.25
. |1.25-1.50
T 1.50-1.75 i
. |175-2.00
. |2.00-2.50

~ ]2.50-3.00

.~ ]3.00-3.50
> 3.50
Hervey Range

Sale:1 R0 Design - Maximum Flood Velocity - PMF
Y Bohle River Flood Study Update 2025
wnsville City Council

Granite Vale

Original Size: A3

Projection: GDA94 / MGA Zone 55
Tmagery Source: Google Satellite

Local Authority: Townsville City Council




WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

APPENDIX F
1% AEP CLIMATE CHANGE EVENT MAPPING




1 Saunders Beach

Bluewater

Lynam
Y ~

Black River

r1id

ol

Granite Vale

¥, L] &
Rerocucoily

ood !

Beach Holm

HUGH STREETY,

Hermit Park..
s Sad ]

Gulli ;
St " Oonconba

Idalia
Annandale
UNIVERSITY ROAD", |

Wulguru
Douglas

Murray

Legend

[ ]LGA Boundary
E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Level (mAHD)
B <=2
-4 ;
I+ - 6
. l6-8
. 8-10
. 10-12
o 12-14
C 14-16 |
16 - 18
18- 20

Scale: 1:90,000
0 1,000

Projection: GDAS4 / MGA Zone 55
Tmagery Source: Google

Local Authority: Townsville City Council

Climate Change - Maximum Flood Level - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council

WATER TEC



1 Saunders Beach

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

HUGH STREET,

Hermit Park..
s Sad ]

Gulli ;
St " Oonconba

Idalia
Annandale
UNIVERSITY ROAD", |

Wulguru
Douglas

Murray

Legend

[ ]LGA Boundary
E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Level (mAHD)
B <=2
-4 ;
I+ - 6
. l6-8
. 8-10
. 10-12
o 12-14
C 14-16 |
16 - 18
18- 20

Scale: 1:90,000
0 1,000

Projection: GDAS4 / MGA Zone 55
Tmagery Source: Google

Local Authority: Townsville City Council

Climate Change - Maximum Flood Level - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council

WATER TEC



] Saunders Beach

Bushland|Beach
Beach Holm L *“ ‘Q

Town Common

e T

VR |
~— i )
Lynam (NSRS |
v N _
; % T 5 ' )Bohle} R q ‘[‘
fi . L ) N |
Za VORI y i Mount St John |\ f
Black River Jensen '{ ] ; § N T N
I 5 e 4 F ziTownsville City
e P T L TR
. 1 West End 17/
£ i
gany ) = )
T | |Railway Estate
s S s S
; T |- Hermit Park.
1 ?‘\.g\r Gulliver - filit 55 2= gk |

- * Oonoonba
Joh

Idalia
Annandale

A
S
e

</ (Cranbrook
)
S
3
1 UNIVERSITY ROAD", |

Wulguru
Douglas

Murray

Roseneath

L

Hervey Range;
a3
iy s

——

H

Mount Stuart
Legend 1

: LGA Boundary

E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Depth (m)
<=0.10 ]

o0.10-030
| 030-0.50
M . 0.50-0.75 B

; . 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

[ >300

Climate Change - Maximum Flood Depth - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale \ i i T

Scale: 1:90,000
0 1,000

Original Size: A3
Projection: GDA94 / MGA Zone 55

Imagery Source: Google Sateliite

Local Authority: Townsville City Council




] Saunders Beach

Bluewater

Lynam
Y ~

Black River

Granite Vale

Beach Holm

Town Common' |

W

HUGH STR_EET L

Gulliver

Douglas

Mount Stuart

Annandale

Idalia

UNIVERSITY ROAD" |
Wulguru

Murray

Roseneath

Legend

Maximum Flood
<=0.10

[ >300

: LGA Boundary
E Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

o0.10-030

| 030-0.50
. 0.50-0.75
. 0.75-1.00
| 1.00-150
. 1.50-2.00
. 2.00-3.00

Depth (m)

Scale: 1:90,000
0 1,000

[ bemls ]
Original Size: A3
Projection: GDA94 / MGA Zone 55

Imagery Source: Google Sateliite

Local Authority: Townsville City Council

Climate Change - Maximum Flood Depth - 01% AEP
Bohle River Flood Study Update 2025

Townsville City Council




Saunders Beach

Yabulu

Bluewater

Lynam

Black River

A ,/E-,:‘\ i
Hervey Range .. =+
e

Granite Vale

T

= \ : i West End “/
-] ot - i
= =
-y Cal I v )
&7 ‘ i LJ:)jr ; flgllway Esl:‘a;te

Jensen‘f

/ e ' i
Mount/Low f%’
E i L NA
[ TR
S > S
~ / (S0
R ‘/’\-\
s w2 o
et North Ward '™
e >y
! ‘Ca—s}le Hill

= -

Hermit Park
a2
- Oonoonba
7 5

- 7-"'7?' N

(2

Bohle Plains .
Ll )

Idalia

Annandale

UNIVERSITY ROAD" |

Wu!ngu

\( Murray
L
b

\_ﬂ\(x Roseneath

b

Legend

[ ]LeABoundary

[j Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Velocity (m/s)
<=0.25

. 0.25-0.50

[os0-075

- 0.75-1.00 |
1.00 - 1.25
1.25 - 1.50

. 150-1.75

. 175-2.00

. 2.00-2.50

| 2:50-3.00

3.00 - 3.50

[ ]>350

Pinnacles

Scale: 1:90,000

Climate Change - Maximum Flood Velocity - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council



] Saunders Beach

N
Yabulu
&, /
’?(/Qo& y =gl
Gy H ooy )
/Yl/k‘? /// i y %
\/ // Mnu'r=|‘Low :
Bluewater o
=
Lynam

Black River

Railway Estate
* Hermit Park..
R

* Oonoonba
%

Idalia
Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

L

L_({"“Roseneath

—_— ]

Legend

[ ]LeABoundary

[j Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Velocity (m/s)
<=0.25

. 0.25-0.50
[os0-075
~ 0.75-1.00 |

1.00 - 1.25

1.25 - 1.50
| 150-175 g
. 175-2.00
. 2.00-2.50
| 2:50-3.00
. 3.00-3.50

[ >350

el TR Climate Change - Maximum Flood Velocity - 01% AEP
v 1,000 Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

Projection: GDA94 / MGA Zone 55

Tmagery Source: Google Sateliite
Local Autharity: Townsville City Council




] . Saunders Beach
N
Yabulu
Beach Holm
@,90
&,
Y6,
P
Bluewa%er\/ \
L
V"la\g:
Black River
Annandale
UNIVERSITY ROAD" |
Wulguru
Douglas
Murray
Rosili
Hervey Range
Mount Stuart
Legend
:| LGA Boundary
I:] Locality Boundary
Cadastral Boundary
DHydraulic Model Boundary
Cianite Vale Mamml:-qu Flood Hazard (ZAEM1) i
| H2
LE
H4
H5
LG

el TR Climate Change - Maximum Flood Hazard (ZAEM1) - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Imagery Source: Goo

Local Authority: Townsville City Council




] Saunders Beach

N
Yabulu
Beach Holm
%,
Y
o
&/G‘
“y
Ji
Bluewa%é}\/ \
Lynam
A ]
Black River

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

Roseneath

-

Mount Stuart

Legend

:| LGA Boundary

I:] Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary

Maximum Flood Hazard (ZAEM1)
b
H2
H3
H4
H5

ke

el TR Climate Change - Maximum Flood Hazard (ZAEM1) - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Granite Vale

i

Local Authority: Townsville City Council




1 Saunders Beach

N
Yabulu
Beach Holm
8p s L
C’Qo p o e .
’5’/6‘,7}4/ i z ) Q s ) T{)wn Common W\
<) 3 4 i ) . s \l}*
\/ | " £ N 4 ‘ . ! \
Bluewat P AR £ ' : )
uewater \ : e A
Lynam é ¥
~

Black River

Idalia

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

Roseneath

Legend

[ ]LeA Boundary i
D Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
[ <=005

T 10.05-0.10 |

| 010-0.15

0.15 - 0.20
. 0.20-0.25
.~ 0.25-0.30
| |030-035
| 0.35-040

Granite Vale

el R L Climate Change - Maximum Flood Hazard (Z0) - 02% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Sizs 3

Local Authority: Townsville City Council



1 Saunders Beach

N
Yabulu
Beach Holm
%,
Y
S
6’/6‘
“y
L
Bluewa%er\/ \
Lynam
A -]
Black River

Idalia

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

Murray

Roseneath

Legend

[ ]LeA Boundary i
D Locality Boundary
Cadastral Boundary

DHydraulic Model Boundary
Maximum Flood Hazard (Z0)
[ <=005

T 10.05-0.10 |

| 010-0.15

0.15 - 0.20
. 0.20-0.25
.~ 0.25-0.30
| |030-035
| 0.35-040

Granite Vale

el R L Climate Change - Maximum Flood Hazard (Z0) - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council

Sizs 3

Local Authority: Townsville City Council



] Saunders Beach S
R

Yabulu

Bluewater

Lynam

Black River )

~_—4lrlr“
estEnd: |
. f
/ /

Railway Estate
; X

HUGH STREET,

R

: : Hermit Park
Gulliver | ' AR ]

."\,1\ H Oon/oonba
/ 2

ROAD;

> VER
“rROSS R "Rosslea

Idalial
Annandale
UNIVERSITY ROAD" . |

Wulguru

Douglas | =
\( Murray

= \
Y L
Rasmussen | _("“Roseneath

Legend

|:, LGA Boundary
E Locality Boundary i
Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Level (m)

P <= -04

. -04--03

. -03--02 ]
-0.2--0.1
-0.1-0.1

. 01-02

[ 02-03

Pos3-04

- o4

- Was Wet Now Dry

-Was Dry Now Wet

@
Pinnacles

Granite Vale

et (i Climate Change - Change In Maximum Flood Level - 02% AEP
1 1'000 I Bohle River Flood Study Update 2025
Townsville City Council

Details




Saunders Beach et
A e

N
Yabulu
Beach Holm
@,POC
({‘ 1
2 |
Gy, (v'/ | Town Common
" / /,/
Bluewater ( ;.
L N
k V“a\g‘ .\ -
( o
' &
4 /
i\
Black River )

} giTownsville City
West End £ bl

(L
Railway Estate
: Ve

UGH STREET,

H
{

| Hermit Park

i )

| " Oonoonba

N P AR
e

‘Rosslea

Gulliver

“ 1dalia
Annandale

UNIVERSITY ROAD" . |
Wulguru

5! S
TL Murray N

h

=

\_q\\(x Rostineath

Douglas

|

VSR
7
|

g

Legend

[:' LGA Boundary
E Locality Boundary i
Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Level (m)

— | <=-04

. -04--03

. -03--02 ]
-0.2--0.1
-0.1-0.1

~01-02 |

[ 02-03

Pos3-04

- o4

|-| Was Wet Now Dry

-Was Dry Now Wet

Granite Vale

et (i Climate Change - Change In Maximum Flood Level - 01% AEP
0 Bohle River Flood Study Update 2025
Townsville City Council




] Saunders Beach S
R

N
Yabulu
&,
’P(/C 1
7
%,
\”‘7 i //
Bluewa;er (
Lynam A\ i
P \‘\-3 \ /{4
( 4
\ 2
) No%h Ward
/ AP
~Castle Hill
Black River ) .,a JE 1 /
f Iy giTownsville City
( 2 E West End T//
5 p &
"3' LAl I i )
=gy T, Railway Estate
= L2 Sl i park
f &, T ermit Par
j ‘I }ﬁ* Gulliver IS ﬂ_)
’ s .\,1\ Oon/oonba
/"/ U5 off e " g P 24 e 5 D /
’/ { L : _ #« 'ROSS‘ RIVER {Rosslea
/ | Rangewood: .- ’ ;
B LA -
A ]l A Idalia
/ 1 e e Annandale
o UNIVERSITY-ROAD" |

Wulguru
Douglas

‘_“\( Murray

s\
: i‘Ra{srril*n\s’éa”n _({"“Roseneath
N —
o

—_—

Legend

|:, LGA Boundary
E Locality Boundary i
Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Velocity (m/s)
B <= -0.20

[-0.20--0.15
0 -015--0.10 |

Pinnacles. . - <
= /

Y : -0.10 - -0.05
</
9§ N -0.05 - 0.05
it ! { i 1
7 ranite Vale BNy ‘, }0.05-0.10
; & | N | Po.10-0.15
29 kI B o.15-0.20
A
. S

0.0
- Was Wet Now Dry
- Was Dry Now Wet

el LR L Climate Change - Change In Maximum Flood Velocity - 02% AEP
1 1'000 I Bohle River Flood Study Update 2025
Townsville City Council

Details




Black River

/ il Ranglerluo%am
1 B 3 Al
o 295

Al i
\ ‘~fﬁkﬁ?§‘ |

. s
Hervey Range = ¢

Granite Vale

’ - < ‘. i

iy N ) T
| AliceiRivery === |

] Saunders Beach \_\\\f
N Ty
N\ T
Yabulu
&,
’P(/C 1
doy
/Yj,kq [/
)
Bluewa;er\/
L
Lt

fins

i
DRI

WAY:D

éﬁ‘ﬁf
Flilize

==
RIVI

=

L

oL

T ey ) e

B ""’Nu/ F b|

Pinnacles. = . =
¢ o |

e
X

sTownsville City

; Wést End T/

! .
Railway Esmte
F SN
iy Hern_jlit P

HUGH STREE

ark

Gulliver | ?Oono@ﬁ{
= s 5 PN
| r ROAD;
" “ROSS RIVE "Rosslea
1dalia

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

‘_“\( Murray

_({"“Roseneath
Legend
|:, LGA Boundary
E Locality Boundary i

Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Velocity (m/s)
B <= -0.20

[-0.20--0.15
0 -015--0.10 |

[ -0.10 - -0.05
-0.05 - 0.05
. 0.05-0.10 H

Po.10-0.15
o 15-020
0.0

- Was Wet Now Dry
-Was Dry Now Wet

Scale: 1:90,000
0 1,000

Details

Climate Change - Change In Maximum Flood Velocity - 01% AEP

Bohle River Flood Study Update 2025
Townsville City Council



Saunders Beach
A .39
N
Yabulu sz mgggg €
“Bushland/Beach
i :
@,Po P
Qo&
/G&h/ (\,/
)/
Bluewater
L
e
Black River R
giTownsville City,
 WestEnd:. | bl
7
Railway Estate
;ngn:lit:ail()_
| ' Oonoonba
7\ =
-8
‘Rosslea
~ Idalia
Annandale
UNIVERSITY ROAD" |
Wulguru
Douglas | L
g \{ Murray \
i lice River., j \ ! {_\
a . " AT L_{ “Roseneath
Lot i) . } \\ﬁ
Hervey Ran_gja', ; ) | - =
iRl 7 / N "’u..l !
y \ , ¥ ] w]_gl’s Legend
. o i < e .
d o ; é |:|LGA Boundary
el : ‘E@ / \:]Locality Boundary |
1 / ‘ ﬁ po——] Cadastral Boundary
; 3 3 3 5\{ EHydraulic Model Boundary
' Change In Flood Hazard (ZAEM1)
| -
] B
e ‘\\.‘ i; = _
Pinnacles [ji 2 |
2 -1
Ey ;0
Granite Vale (‘ 31 t
; 2
o | E
.
[ | was wet Now Dry
-Was Dry Now Wet

el L L Climate Change - Change In Maximum Flood Hazard (ZAEM1) - 02% AEP
0 Bohle River Flood Study Update 2025
Townsville City Council

Details




] Saunders Beach

N
Yabulu
&,
’P(/Qo&
/G&h/ (\,/

)/

Bluewater

Lynam

Black River

gt ) il
lice'River

e

A

# AL | ),/

Granite Vale

Hervey Ran_g_é; JTEEA Y Iy

~A

) Té\'o\rnsvi_llgci_t;
West End £ /

(L
Railway Estate
: Ve

UGH STREET,

Ty
5 5 |

L

~ Hermit Park

- - )
Gulliver | —
| 'Oonoonba
//‘\
| r ROAD
“ROSS RIVE "Rosslea
“ 1dalia
Annandale

UNIVERSITY ROAD" |
Wulguru

5! S
TL Murray N

h

_
N~
R | Rostineath

|

Douglas

ATl T

= Legend

|:| LGA Boundary

\:] Locality Boundary i
Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Hazard (ZAEM1)
| -
B
- |

-1
¥ 2 0
‘l.‘e‘ ; 31 t
I - >
& Ad s | E
\ .

[ was wet Now Dry
-Was Dry Now Wet

Scale: 1:90,000

Climate Change - Change In Maximum Flood Hazard (ZAEM1) - 01% AEP
Bohle River Flood Study Update 2025
Townsville City Council



Saunders Beach
A .32

N
Yabulu
&,
’P(/Qo&
G
%,

i
Bluewater\/ (
Lynam \i

(

\

|

Black River (
f rownsville City

Weét Eni

v

(L
Railway Estate

HUGH STREET,

Hermit Park
a2

* Oonoonba
D

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

-_“\( Murray

_({"“Roseneath

b

Legend

|:, LGA Boundary
E Locality Boundary i

Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Hazard (Z0)
B <=-0.20

[ -020--015

. -0.15--0.10 |
-0.10 - -0.05
-0.05 - 0.05

. 0.05-0.10

. 010-0.15
0.15-0.20
> 0.20

- Was Wet Now Dry
-Was Dry Now Wet

Granite Vale

et (i Climate Change - Change In Maximum Flood Hazard (Z0) - 02% AEP
0 Bohle River Flood Study Update 2025
Townsville City Council

Local Authority: Townsville City Council




] Saunders Beach \_\\\f
N

Yabulu

8p (/(*

A > /,/ /f
I >
Tk

Bluewater K o

Lynam

Black River

Townsville City,

; West En T/
/

Railway Estate
i X

HUGH STREET,

Hermit Park
a2

* Oonoonba
D

R =
e ] Rangeywood
£ o R

Annandale

UNIVERSITY ROAD" |

Wulguru
Douglas

-_“\( Murray

_({"“Roseneath

b

Legend

|:, LGA Boundary
E Locality Boundary i
Cadastral Boundary

DHydraulic Model Boundary

Change In Flood Hazard (Z0)
B <=-0.20

[ -020--015

. -0.15--0.10 |
-0.10 - -0.05
-0.05 - 0.05

. 0.05-0.10

. 010-0.15
0.15-0.20
> 0.20

- Was Wet Now Dry
-Was Dry Now Wet

Granite Vale

SRR Climate Change - Change In Maximum Flood Hazard (Z0) - 01% AEP
0 Bohle River Flood Study Update 2025
Townsville City Council

Local Authority: Townsville City Council




S
WATER TECHNOLOGY

WATER, COASTAL & ENVIRONMENTAL CONSULTANTS

Melbourne

15 Business Park Drive
Notting Hill VIC 3168

Brisbane

Level 5, 43 Peel Street
South Brisbane QLD 4101

Perth

Level 1, 21 Adelaide Street
Fremantle WA 6160

Wangaratta

First Floor, 40 Rowan Street
Wangaratta VIC 3677

Wimmera

597 Joel South Road
Stawell VIC 3380

Darwin

Unit 40/29 Woods Street
Darwin City NT 0800

Sydney

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

Adelaide

1/198 Greenhill Road
Eastwood SA 5063

New Zealand

7/3 Empire Street
Cambridge New Zealand 3434

Geelong

51 Little Fyans Street
Geelong VIC 3220

Gold Coast

Suite 37, Level 4, 194 Varsity Parade
Varsity Lakes QLD 4227

Sunshine Coast

Office #4 of the Regatta 1 Business Centre

2 Innovation Parkway
Birtinya QLD 4575

C

1300 198 413

( watertech.com.au B




	Document Status
	Project Details
	COPYRIGHT

	1 Introduction
	2 Hydrologic and Hydraulic Model Updates
	2.1 Application of Revised IFDs
	2.2 Revision of TUFLOW Model Boundary
	2.3 Sample Flow Comparison in Stony Creek
	2.4 Inclusion of Additional Development Designs
	2.5 Selected Examples of Model DEM and Output Comparison

	3 Updated Model Results
	3.1 Peak Water Surface Level Differences
	3.2 Updated Model Results
	3.3 Climate Change Provisions
	3.4 Joint Probability Zone – Interaction of Coastal and Fluvial Flooding
	3.5 Flood Hazard Categorisation

	4 Model Update Summary
	Appendix A  Design Event Mapping – Flood Depth
	Appendix B  Design Event Mapping – Flood Hazard (Z0)
	Appendix C  Design Event Mapping – Flood Hazard (ZAEM1)
	Appendix D  Design Event Mapping – Flood Level
	Appendix E  Design Event Mapping – Flood Velocity
	Appendix F  1% AEP Climate Change Event Mapping

	Appendices
	Document Status
	Project Details
	COPYRIGHT

	1 Introduction
	2 Hydrologic and Hydraulic Model Updates
	2.1 Application of Revised IFDs
	2.2 Revision of TUFLOW Model Boundary
	2.3 Sample Flow Comparison in Stony Creek
	2.4 Inclusion of Additional Development Designs
	2.5 Selected Examples of Model DEM and Output Comparison

	3 Updated Model Results
	3.1 Peak Water Surface Level Differences
	3.2 Updated Model Results
	3.3 Climate Change Provisions
	3.4 Joint Probability Zone – Interaction of Coastal and Fluvial Flooding
	3.5 Flood Hazard Categorisation

	4 Model Update Summary
	Appendix A  Design Event Mapping – Flood Depth
	Appendix B  Design Event Mapping – Flood Hazard (Z0)
	Appendix C  Design Event Mapping – Flood Hazard (ZAEM1)
	Appendix D  Design Event Mapping – Flood Level
	Appendix E  Design Event Mapping – Flood Velocity
	Appendix F  1% AEP Climate Change Event Mapping

	AppF_ClimateChange
	AppE_Velocity
	AppD_Level
	AppC_ZAEM1
	AppB_Z0
	AppA_MaxDepth


