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Introduction

Introduction

This report has been prepared by BMT WBM PTY LTD to provide details into flooding and flood

impacts associated with a proposed residential development, The Village’, located within the
suburb of Oonoonba in Townsville, Queensland.

BMT WBM was commissioned by the Economic Development Queensland (EDQ) to prepare a
flood study for the site based on a preliminary master plan for the site, incorporating proposed
Stages 1 to 17. The study also incorporates the latest revised Ross River Dam flows provided by
Townsville City Council.

This investigation details the use of 2 dimensional flood modelling to establish the current ARI 100
year flood levels for the site, based on the revised Ross River Dam outflows, floodplain
modifications associated with the proposed development to achieve the desired 100 year flood
immunity for the site as well as minimising adverse off site impacts.

Consideration with respect to the proposed draft Townsville planning scheme has been included as

part of this master plan assessment and a comparison against the relevant draft codes has been
included within Appendix D this report.

Emergency Flood Management is also addressed within the report.

The report supports the current proposed Master Plan for the development (which is included as
Figure 2-3 of this report).

Subsequent refinements of the flood assessments and flood management system will be required
as the detailed design of the development proceeds.
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SITE DESCRIPTION AND PROPOSAL

2 SITE DESCRIPTION AND PROPOSAL

2.1 Existing Site
The subject site is situated within the suburb of Oonoonba, Townsville, Queensland and is
approximately 3.5km south of the Townsville city centre. Located within the Townsville City
Council local government area the site is approximately 83ha in area.
The Ross River is a dominant feature around the site, bounding the site to the west and the north.
The North Coast Railway and Abbott Street form the eastern boundary and the Fairfield Waters
residential development makes up the southern boundary.
The majority of the site consists of open space and was formerly the Queensland Government
cattle research station.
The current topography levels range from approximately RL2.0m AHD to RL5.8m AHD. A ridge is
located centrally within the site whilst an internal drain is located to the west of the ridge, ultimately
discharging into the Ross River to the North. The area on the eastern portion of the site is
generally quite low lying in nature and abuts the East Coast Rail Line.
Adjacent to the Ross River on the western side of the site is situated and extensive low lying
sandbank. The elevation of this sandbank ranges from approximately RL1.3m AHD to RL2.7m
AHD.
Figure 2-1 shows the location of the site.
Figure 2-2 provides a more detailed view of the site.

2.2 Proposed Development

The majority of the proposed development will be made up of low-medium density residential lots.
The residential area will also be supported by a range of mixed use development consisting of
community, retail and recreational facilities.

Figure 2-3 shows an indicative master plan for the site.

The sandbank area situated to the west of the site, adjacent to the Ross River has been deemed
unsuitable for development and therefore the developable area for the site is approximately 58ha.

To achieve flood free elevations for the proposed development, filling of the site will be required.
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SITE DESCRIPTION AND PROPOSAL
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Figure 2-1 Site Location
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SITE DESCRIPTION AND PROPOSAL

Figure 2-3 Proposed Development Master plan
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3 FLOOD ASSESSMENT

3.1 Methodology

To summarise the approach used to conduct this study, BMT WBM adopted the following
methodology:

Obtain revised Ross River dam discharges for the ARI 100 year design storm event from
Council

Utilise these flows as boundary conditions and run Councils supplied regional Ross River flood
model

Extract boundary conditions from Council's model to use as sub-model boundary conditions

Utilise AECOM’s previously established fine scale sub-model to establish existing 100 year
flood levels for the site

Use the sub-model to investigate proposed development scenarios.

The hydraulic models used for this investigation were based on the DHI MIKEFLOOD hydraulic
modelling system. As indicated above Townsville City council had provided a regional flood model
which was used to firstly model the revised Ross River Dam discharge hydrograph and secondly
from these results, extract boundary conditions to use within a finer grid sub-model of the site.

Figure 3-1 shows the Ross River Dam discharge hydrograph used for the regional flood model.

Revised Dam ARI 100 Year Outflow Hydrograph
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Figure 3-1 Ross River Dam ARI 100 Year Outflow
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FLOOD ASSESSMENT

3.2 Existing Case

The sub-model used was provided by AECOM who had previously setup the model to conduct
initial concept master plan modelling for the site. The model is based on a 5m topographic grid.

Figure 3-2 shows the sub-model extent and topography.

All model parameters including roughness, structures and local inflows remain virtually unchanged.
External boundary conditions (including upstream inflows and downstream water levels) were
obtained from the regional flood model. Full documentation of the model development is described
in the AECOM report ‘Oonoonba Flood and Stormwater Management Study’, September 2010.

The model was run for the existing ARI 100 year design storm event initially to establish 100 year
existing water levels and then modified to represent the proposed development.
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FLOOD ASSESSMENT
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FLOOD ASSESSMENT

3.3

Developed Case

To investigate the proposed development for the site, the base topography was modified to
represent the concept master plan. Numerous iterations and model runs were conducted to
achieve a development foot print that resulted in 100 year flood immunity for habitable areas whilst
achieving a no significant adverse impact on adjacent properties.

In summary, the areas of the site below the 100 year design flood levels are proposed to be filled to
provide the required flood immunity. Within the site, the centrally located drain is proposed to be
re-shaped in accordance with the proposed development layout, as shown in Figure 2-3.

Within the central drain, several water quality features are proposed, primarily in the form of
wetlands. Upstream of the proposed crossing, ground levels within the drainage area generally
range from RL 2.0m to RL2.4m AHD. Therefore, some excavation/earthworks within this area is
required.

In the area adjacent to the river and cenfral drain outlet, a wetland of approximately 1ha is
proposed. The outer bund of this wetland is proposed at a level of RL 2.85m with a normal
operating level of 1.85m. The flood model has been updated to reflect these wetland features.

To the east, adjacent to the East Coast Railway, a 50m wide open channel, tapering to 30m wide
at the southern end is proposed to maintain conveyance over the this section of floodplain and
provide flood storage. Invert levels within the proposed channel are approximately RL2.0m AHD.

These flood management components were identified and refined jointly with the EDQ.

Figure 3-3 presents the model topography for the proposed case.

? 7
P 750 Y

1
G:\Admin\B18717.g.nc_Oonoonba Flooding Advice, Townsville, ULDAR B18717 003 05.docx wr BMT WBM



'The Village' Oonoonba, Townsville. Flood Investigation to Support an Amended Master 10

Plan

FLOOD ASSESSMENT

G:\AdmMIin\B18717.9.nc_Oonoonba Flooding Advice, Townsville, ULDA\R B18717 003 05.docx

[ AHD)

108

2460

Titl

¥ Donoonba, Townsville
Model Topography

Developed Case

BMT WBM endeavours to ensure that the information provided in this
map is correct at the time of publication. BMT WBM does not warran)
quarantee or make representations regarding the currency and
accuracy of information conlained in this map

Figure Rev:

3-3 1
e

oS

$
‘w7 BMT WBM

www . bmiwbm com au

Filepath 1\B18717_| GML Oonoonba Flooding Advice NC\DRG\Sept2014\ESG_002 140815 _developed powor

vy

s
C:? BMT WBM



'The Village' OQonoonba, Townsville. Flood Investigation to Support an Amended Master 14
Plan

Results

4 Results

4.1 Existing Situation

Appendix A contains detailed results for the existing situation ARI 100 year flood events including
peak water surface levels, depths and velocities.

In summary, peak water levels for the site range from RL4.58m AHD at the upstream extent of the
site to RL3.79m AHD at the downstream extent of the site. Flooding across the site predominantly
occurs within the internal drain and across the eastern and north-eastern portions of the site.

Table 4-1 provides peak ARI 100 year flood levels for specific points around the site.

Reporting point locations are shown in Appendix A.

Table 4-1 Existing ARI 100 Year Peak Water Levels
Reporting Point Existing Peak Water Level

(mAHD)

A 5.026

B 4.783

c 4.564

D 4.478

E 4.257

F 4.081

G 3.776

H 2.966
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4.2 Developed Situation

12

Appendix B contains the detailed results for the site with the proposed development in place
including the ARI 100 year flood event impacts, peak water surface levels, depths and velocities.

Table 4-2 details the peak 100 year water surface levels and impacts for the reporting points as
outlined above.

Reporting Point

Table 4-2

Existing ARI 100 Year Peak Water Levels

Existing Peak Water

Developed Peak

Level Water Level
(mAHD) (mAHD)
A 5.026 5.006 =20
B 4.783 4.758 -25
Cc 4.564 4.531 33
D 4.478 4.442 .36
E 4.257 4211 46
F 4.081 4.033 -48
G 3.776 3.780 4
H 2.966 2.966 0

100 Year Flood Event

In summary, the inclusion of the proposed development and associated earthworks results in a
reduction of peak flood levels of up to 48mm on areas adjacent to the development on the opposite
bank of the Ross River. A large portion of this area includes the golf course with a smaller area of
residential urban area northwards of the golf course west of the site. These areas are already flood

affected in the ARI 100 year design storm event.

Some increases in peak flood levels are predicted to the east of the site however these increases
are confined to a relatively small area of uninhabited land and are not predicted to have adverse

impacts.

Peak velocities and flow patterns remain virtually unchanged as a result of these modifications.
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Coastal Hazard

Coastal Hazard

5.1

5.2

The site itself is situated within the tidal reach of the Ross River. With the exception of the central
drainage area and the sandbank area on the western side, the site is free from tidal inundation.

Tide levels for Mean High Water Spring (MHWS) and the Highest Astronomical Tide (HAT) are
reported to be 1.254m AHD and 2.25m AHD respectively.

Storm Tide Inundation

Councils overlay map OM - 03.2 of the draft planning scheme indicates that the eastern section of
the site and the central drainage channel are situated in areas of predicted high and medium
hazard as a result of storm tide inundation.

To provide protection against storm tide inundation, filling is proposed in the eastern section of the
site which, in consideration with the proposed freeboard of 500mm to habitable floors, will protect
the development and residents from potential storm tide inundation.

Erosion Prone Area

Council’'s overlay map OM = 03.3 of the draft planning scheme shows that the site is outside the
erosion prone area.
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Coastal Hazard

5.3 Climate Change

In Council's Ross River Flood Study, scenarios have been investigated to represent the likely
impacts of Ross River flooding due to predicted future climate change.

Scenarios adopted to represent the predicted changes by 2100 include a 0.88m AHD increase in
sea levels and a 15% increase in rainfall intensity within the Ross River catchment.

From councils report, the predicted increase in peak 100 year ARI flood levels for the combined
scenario of 0.88m sea level rise and 15% increase in rainfall intensity is less than 300mm.

Appendix E provides an extract from Council’s report demonstrating the predicted increase in the
vicinity of the site.

Based on this information, the predicted increase in peak flood levels from climate change is not
expected to adversely impact on the developed site due to proposed fill and floor levels.
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Emergency Management

Emergency Management

As part of the flood assessment investigation, a review into the emergency management of the site
during an extreme flood event has also been conducted. The PMF event, being the most extreme,
was investigated.

The report relies on the council PMF flood mapping for the Oonoonba area, which is presented in
Appendix C. The map shows extensive inundation surrounding and including the site which
virtually isolates the site during an event of this magnitude.

From Council’'s mapping, PMF peak levels range for RL5.6m AHD to RL4.8m AHD. These levels
are generally 1.0m above the predicted peak ARI 100 year water levels. Assuming the proposed
residential floor levels will be set at the ARI 100 year peak flood level + 0.5m freeboard, the
resulting depth over floors in the PMF event will be approximately 0.5m. Hence, the potential for
structural damage or loss of life is low, and first floor refuges are safe under all flood events.

As evacuation from the site is potentially very difficult as a result of the extensive flooding
surrounding the site, a ‘stay put’ option is proposed for residents. It is also proposed that two story
dwelling be specified for inclusion throughout the development to provide refuge/shelter during an
extreme event should over floor flooding occur.

High, flood free ground is also located centrally within the site which would also provide safe refuge
for residents in the event of an extreme flood event.

The emergency flood management planning for the site will be refined at the detailed design stage,
adhering to the above concepts.
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Conclusions

Conclusions

From the investigations outlined in this report it can be shown that, subject to suitable detailed
design, the subject site may be filled to above the Ross River ARI 100 year design flood event level
providing two key features are included within the design. These features include:

e +A 50m to 30m wide channel with invert at RL2.0m AHD located at the eastern side of the site
adjacent to the East Coast Railway

e +Modification of the proposed central drainage area to accommodate wetlands and enhance
flood storage.

The 50m wide channel allows flow to be maintained in a similar fashion to the existing flows in this
area.

The inclusion the above measures generally results in reductions of off-site impacts of up to 46mm
on adjacent properties during the ARI 100 year flood event. This area includes the golf course and
a proportion of existing residential areas. Some isolated impacts are predicted to the east of the
development. These impacts are in an area of open space and do not impact on existing
residential properties.
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Qualifications

8 Qualifications

This report has been prepared by BMT WBM PTY LTD specifically for the Economic Development
Queensland and specifically to provide advice on flooding issues associated with ‘The Village'
Oonoonba, Townville for the Master Planning stage of the project. Subsequent refinements of the
flood assessments and flood management system will be required as the detailed design of the
development proceeds.

Our analysis and overall approach has been specifically catered for the particular requirements of
Economic Development Queensland, and may not be applicable beyond this scope. For this
reason any other third parties are not authorised to utilise this report without further input and
advice from BMTWBM.

BMTWBM has relied on the following information provided by others:

¢ Townsville City Council's regional Ross River MIKEFLOOD hydraulic model supplied by
Townsville City Council

e Revised Ross River Dam outflows supplied by Townsville City Council

e Detailed site MIKEFLOOD hydraulic model supplied by AECOM

e Preliminary developed site layout supplied by the Economic Development Queensland
e Preliminary finished site DTM provided by Flanagan and Associates.

.The accuracy of this report is dependent upon the accuracy of this information.

While BMTWBM'’s report accurately assesses peak flows and flood levels from design storms, it is
an ungauged catchment in the vicinity of the site; consequently future observed flows and flood
levels may vary from that predicted.
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Appendix A  Existing Case Model Results
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Appendix B Developed Case Model Results
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'The Village' Oonoonba, Townsville. Flood Investigation to Support an Amended Master

Plan
PMF Flood Extent

Appendix C PMF Flood Extent
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'The Village' Oonoonba, Townsville. Flood Investigation to Support an Amended Master D-1
Plan

Draft Planning Scheme Code Comparison

Appendix D  Draft Planning Scheme Code Comparison
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'The Village' Oonoonba, Townsville. Flood Investigation to Support an Amended Master E-1
Plan

Impact of Climate Change on 100 Year ARI Flood Levels

Appendix E  Impact of Climate Change on 100 Year ARI
Flood Levels
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BRW.
CLIENT
CHOICE
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2013

WINNER

s

%«? BMT WBM

BMT WBM Bangalow

BMT WBM Brisbane

BMT WBM Denver

BMT WEM London

BMT WBM Mackay

BMT WBM Melbourne

BMT WBM Newcastle

BMT WEBM Perth

BMT WBM Sydney

BMT WBM Vancouver

6/20 Byron Street, Bangalow 2479

Tel +G1 2 G687 0466 Fax +61 2 66870422
Email  bmtwbm@bmtwbm.com.au

Web www.bmtwbm.com.au

Level 8, 200 Creek Street, Brisbane 4000

PO Box 203, Spring Hill QLD 4004

Tel +61 7 3831 6744 Fax +61 7 3832 3627
Email  bmtwbm@bmtwbm.com.au

Web www. bmtwbm.com.au

8200 S. Akron Street, #B120
Centennial. Denver Colorado 80112 USA

Tel +1 303 792 9814 Fax +1 303 792 9742
Email  denver@bmiwbm.com
Web www.bmtwbm.com

International House, 1st Floor

St Katharine's Way. London E1W 1AY
Email  london@ bhmtwbm.co.uk

Web www.bmtwbm.com

PO Box 4447, Mackay QLD 4740

Tel +61 7 4953 5144 Fax +61 7 4953 5132
Email  mackay@bmtwbm.com.au

Web www.bmtwbm.com.au

Level 5, 99 King Street, Melbourne 3000

PO Box 604, Collins Street West VIC 8007

Tel +61 3 8620 6100 Fax +61 3 8620 6105
Email  melbourne@bmtwbm.com.au

Web www.bmtwbm,.com.au

126 Belford Street, Broadmeadow 2292

PO Box 266, Broadmeadow NSW 2292

Tel +61 2 4940 8882 Fax +61 2 4940 8887
Email  newcastle @bmiwbm.com.au

Web www.bmtwbm.com.au

Level 3, 20 Parkland Road, Osborne, WA 6017
PO Box 1027, Innaloo WA 6918

Tel +61 8 9328 2029 Fax +61 8 9486 7588
Email  perth@bmtwbm.com.au

Web www.bmtwbm.com.au

Level 1. 256-258 Norion Streel, Leichhardt 2040
PO Box 194, Leichhardt NSW 2040

Tel +61 2 8987 2900 Fax +61 2 8987 2999
Email sydney@bmiwbm.com.au

Web www.bmtwbm.com.au

Suite 401, 611 Alexander Street

Vancouver Brilish Columbia V6A 1E1 Canada
Tel +1 604 683 5777 Fax +1 604 608 3232
Email  vancouver@bmtwbm.com

Web www.bmtwbm.com






