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Executive summary

Mott MacDonald has been engaged in the preparation of a flood risk and impact assessment to
support the Sydney Olympic Park Master Plan 2050 (Master Plan 2050). This report
summarises the existing conditions and future development conditions based on the
development of detailed hydraulic modelling, with a focus on overland flow and management of
stormwater and flood risk generally.

The study utilised a hydraulic model (TUFLOW) and hydrologic model (DRAINS) pair to perform
flooding assessment of the precinct covering the urbanised areas and along the watercourses
and naturalised pond systems on approach to Parramatta River. The modelling incorporated the
influence of various forms of flooding that affect the area, as described below.

e Pluvial: Local intense storms of short duration contribute to ponding through the
precinct and overland flows, typically conveyed through the road reserves.

e Fluvial: Riverine flows from upstream catchment areas of Powells Creek, Haslams
Creek and Parramatta River contribute to elevated water levels within the water course
floodplains downstream of the urban stormwater systems within the precinct.

e Coastal: Coastal flood events don't typically cause wider inundation of the precinct.
However, along the lower foreshore areas, some areas are subject to elevated water
levels from Port Jackson tidal flooding conditions which propagate up Parramatta River.
These locations grow in extent and flood depth with the effects of climate change on
sea levels.

The descriptions of flood behaviour focus on the 1% Annual Exceedance Probability (AEP) and
the Probable Maximum Flood (PMF) magnitude events, with additional commentary on the
minor storm events including the 5% AEP design storm for the local drainage network.

In existing conditions, flood hazard in urban areas is generally H1 (safe for people, vehicles and
buildings) across the precinct for events up to the 1% AEP with climate change. Some
exceptions to this are noted along Hill Road and Olympic Boulevard, with higher hazard
categories in isolated areas. Larger events up to the PMF present unsafe conditions for some
areas to which the evacuation discussion notes the appropriate design response. Non-urban
zones including the watercourses and lower-lying open spaces experience high hazard
conditions in frequent flood events as is to be expected for floodplain areas adjacent
watercourses. The overland flow regime is constrained in some locations, particularly during
major and extreme events.

The MP2050 flooding assessment has included a developed conditions scenario indicating a
possible future ultimate built form configuration. This includes preliminary building layouts and
new open space/road reserve configuration. Under these developed conditions, flood risk is
reduced through topographical changes around existing constraints. The existing constraints to
movement and potential development are summarised. There is the opportunity to further
optimise the urban environment to manage overland flow as development occurs, with new
precinct road reserves introducing options for overland flow direction. Civil regrading works is
required for access to changes in development, and recommended planning controls will result
in improved overland flow amenity. No additional funding for capital works is required over the
business as usual public domain interface works. It's noted that any proposed development will
be the subject of detailed design to ensure that any proposal satisfies requirements to limit
potential flood impacts of the development. The MP2050 developed conditions scenario has not
progressed to this level of detail and as such the flood impacts of the MP2050 developed
conditions scenario modelling are indicative.
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The major and minor system approach to flood risk has been applied through the historical
development of the precinct, with road reserves delivering excess flows overland into the
receiving floodplains. The design of master plan road reserves continues this approach, with
mitigation of potentially elevated hazard categories through grading of precinct streets to
manage overland flow. Olympic Boulevard near Sarah Durack Avenue has improved flood
hazard relative to existing conditions after new precinct road reserves allow a wider spread of
overland flow, relieving some of the high hazard areas under existing conditions.

Recommended planning controls have been provided to guide future proponents in the
development of proposals for new/modified buildings, carparks and the associated re-grading of
finished surfaces. These draft controls facilitate the sharing of flood management principles
through the development application process to ensure a consistent approach to flood risk
management is maintained.

The recommended flood emergency response is for evacuation. There are multiple options for a
local assembly point within the precinct whereby the existing infrastructure provides the
necessary shelter and provisions for large populations. This is an opportunity for consideration
in future emergency response planning.
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1 Introduction

1.1 Purpose of Report

This report summarises the existing conditions and future development potential of the Sydney
Olympic Park in terms of hydrology, with a focus on overland flow flood risk and mitigation of
flood impacts. A summary of the existing infrastructure, constraints posed by the current
infrastructure, and potential for flooding across the precinct is provided to assist in identifying
the development strategy that best addresses the constraints and provides a greater amenity to
the community and environment alike.

This risk management and flood impact assessment provides a coordinated regional approach
to design that realises benefits in terms of:

e A reduced flood risk profile under developed conditions

e Stormwater system constraints informing the future upgrades to be delivered with
development

e A coordinated evacuation strategy

Section 1.4 lists the objectives of the assessment and provides links to the guiding plans and
strategies that has informed the development of the objectives. Recommendations of this
technical report into flood risk management support the Master Plan 2050 in providing design
and planning objectives and controls to supplement the provisions of the Central River City
Precinct SEPP (2021).

This report should be read in conjunction with Sydney Olympic Park Authority (SOPA) Design
Excellence Policy, Design Manual, and Stormwater Management and Water Sensitive Urban
Design Policy.

1.2 Introduction

Sydney Olympic Park Master Plan 2050 (Master Plan 2050) provides a coordinated, long term
development plan to support the ongoing transformation of Sydney Olympic Park into a thriving
suburb, strategically located in the centre of Greater Sydney.

Master Plan 2050 aims to balance certainty with flexibility enabling Sydney Olympic Park’s
future to be resilient, dynamic and able to leverage future opportunities and technologies not yet
known.

The draft Master Plan 2050 was exhibited from 28 October 2024 to 29 November 2024. The
exhibition package included the following:

e The Master Plan 2050

e Explanation of Intended Effects identifying associated amendments to State
Environmental Planning Policy (Precincts — Central River City) 2021 (Central River City
SEPP 2021)

e Supporting technical reports.

A total of 498 submissions were received from stakeholders, the community and leaseholders.

A range of issues were raised in the submissions relating to draft Master Plan 2050 and
supporting technical reports, which related to:

e Housing and jobs targets
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e Land uses

¢ Building heights and floor space ratio (FSR) and miscellaneous built form controls
e Transport and parking

e Open space and landscaping

e Infrastructure provision

e Environmental considerations

e Events

In response to the submissions, Master Plan 2050 has been refined, and supplementary or
updated technical reports have been provided.

This document responds to issues raised regarding flooding and stormwater management both
within Master Plan 2050 and the Flooding Assessment Report (Annexure P).

1.3 Previous Studies

Due to recent infrastructure developments in the vicinity of Sydney Olympic Park (namely,
Sydney Metro West and Parramatta Light Rail Stage 2), several flood studies have been
undertaken that include areas of Sydney Olympic Park.

e Parramatta River Flood Study (Draft) — Cardno (2019)

This recent study updates the information regarding catchment flood risk, previously covered
by the upper and lower Parramatta River Flood Risk Management Study and Plan

— UPRFRMS+P (Upper Parramatta River Flood Risk Management Study and Plan)
— LPRFRMS+P (Lower Parramatta River Flood Risk Management Study and Plan)
e Parramatta Light Rail 2 Flood Study — Mott MacDonald (2019)

e Sydney Metro West Environmental Impact Statement, Westmead to The Bays and Sydney
CBD - Sydney Metro, determined 11/03/2021

e Powells Creek Flood Study — WMAwater (2022)

e Haslams Creek Floodplain Risk Management Study and Plan — Bewsher Consulting (2002)
e Haslams Creek Overland Flood Study (Royal HaskoningDHV, 2016)

Other studies may be available that have not been provided for this assessment. It is

recommended the flood model for this study is reviewed if other flood modelling in the area
becomes available.

1.4 Precinct Objectives

The strategic planning for Sydney Olympic Park include objectives and provisions relating to
flooding to ensure that proposed development is targeted to avoid flood impacts and provide a
net improvement in the management of flood risk. The objectives of this study are aligned with
the regional plans and best practice to address these matters relating to flooding. Objectives as
identified in regional plans as they relate to flooding:

e Restore and regenerate estuarine and freshwater systems

— Build water into the built environment to clean it, purposefully design for flooding and re-
establish a stronger connection to water

— Through green infrastructure including biodiversity and waterways, local features, lot
sizes, strata ownership and the transition between different built forms?

e Develop a town centre and parklands that is resilient to future shocks

1 Greater Sydney Region Plan (2018) Greater Sydney Commission
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— including increase flooding from major rain events and sea level rises
— manage risks to life and property from flooding?

e Embed the education of Wangal Country and Indigenous culture throughout Sydney Olympic
Park

— Research and application of Indigenous land management practices to manage
landscapes and ecosystems that limit flood risk

e Greater Sydney’s emergency response hub?

— Sydney Olympic Park consolidates its role as NSW’s emergency operations control
centre, becoming NSW’s emergency response hub

— Future development across Sydney Olympic Park is planned so that the transport
network is able to support emergency operations in future crises similar to recent roles
with Western Sydney flooding

Sections 5.2 & 5.2.1 summarise the planning context for floodplain and urban flooding
management, with specific policies that will guide and facilitate the Master Plan including:

e City of Parramatta Council’s City River Strategy*

— Flood prone land is a valuable resource that should be managed and developed, subject
to a merit approach that provides due consideration to social, economic and
environmental criteria, as well as any flooding criteria, as identified in flood studies,
independent assessments or strategically developed floodplain risk management studies
and plans.

— Both mainstream and overland flooding are to be considered when assessing flood risk.

— Flood prone land should not be sterilised by unnecessarily precluding development
through the application of rigid and prescriptive criteria, however inappropriate proposals
should not be accepted.

— Measures to increase resilience across the LGA should be encouraged so as to reduce
the long term effects of flooding when it occurs.

e Greater Sydney Region Plan and Central City District Plan
— manage risks to life and property from flooding

— increase resilience through green infrastructure including biodiversity and waterways,
local features, lot sizes, strata ownership and the transition between different built forms

e SOPA Policy POL13/4 Stormwater Management & Water Sensitive Urban Design®
— Minimise volume and frequency of stormwater discharge from hardstand areas.
— Maximise quality of any stormwater discharged.
— Promote the application of innovative and sustainable stormwater management.
e NSW Statutory Floodplain Guidance and Technical Reports

— Considering flooding in land use planning guidelines (Planning Circular 21-006),
Department of Planning, Industry and Environment 2021

— NSW Flood Risk Management Manual (2023) Department of Planning, 2023
Includes associated guidelines and toolkit of resources, formerly the Floodplain
Development Manual 2005

— NSW Flood Prone Land Policy and associated Floodplain Risk Management Guidelines

2 Greater Sydney Region Plan (2018) Greater Sydney Commission
3 Sydney Olympic Park 2050 Place Vision and Strategy Engagement Report (2022) Sydney Olympic Park
4 Parramatta City River Strategy Design and Activation Plan (2015) City of Parramatta Council

5 POL 13/14, Stormwater Management and Water Sensitive Urban Design (2016) Sydney Olympic Park
Authority
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2 Model Development

The study utilised a hydraulic model (TUFLOW) to perform a flooding assessment along the
watercourses and various overland flow paths. The findings and recommendations of the NSW
Flood Enquiry (2022) have been incorporated in the approach to model update including
selection of input data from previous studies.

2.1 Existing Flood Study and TUFLOW Model

A TUFLOW model developed by Mott MacDonald for Parramatta Light Rail Stage 2 (PLR2) was
used as the basis of the Sydney Olympic Park flood model. The model domain for Sydney
Olympic Park lies almost entirely within the active model domain for PLR2, shown in Figure 2.1.

Figure 2.1: Comparison of PLR2 and SOPA flood model extents

1 3 Model Domain - SOPA |
4 3 Model Domain - PLR2 [

LT s e o g | N e D by = 5 ) by

A review of the TUFLOW model and its accompanying reports was carried out to assess its
validity and assumptions, to identify any limitations of the modelling and form the basis of
modelling for the Sydney Olympic Park flooding assessment.

2.2 Sydney Olympic Park TUFLOW Model

A new TUFLOW model was developed for Sydney Olympic Park, using some of the PLR2
datasets as a basis. New information, outlined below, was incorporated into the model to better
predict the local catchment flood extents, levels, depths, and flood hazards for Sydney Olympic
Park.
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2.21 Hydrology Update

2211 Parramatta River

The Sydney Olympic Park flood model utilises outputs from the Parramatta River hydrological
assessment undertaken for PLR2 in 2019. This assessment considered the entire catchment for
Parramatta River in an XP-RAFTS model and a flood frequency analysis (FFA) was undertaken
at Marden Weir.

While the overall focus of the SOPA flood assessment is the local stormwater catchments, the
hydrology of Parramatta River is important as it determines tailwater levels at stormwater outlets
that discharge to the river.

The critical storm duration for Parramatta River is 9hr. Based on this it is unrealistic to have a
1% AEP flow in the watercourse coincide with a 1% AEP local catchment storm, which typically
have critical durations less than 2 hours. Therefore, this study has adopted 25-minute
Parramatta River storm duration that for each AEP which aligns with the critical storm durations
for the Town Centre and Parklands in Sydney Olympic Park. This approach to a larger adjacent
receiving catchment is consistent with guiding principles of the NSW Floodplain Risk
Management Guide — Modelling the Interaction of Catchment Flooding and Oceanic Inundation
in Coastal Waterways (NSW OEH, 2015).

Through modelling iteration it was found the flooding conditions at the downstream extent of the
hydraulic model are more heavily influenced by the tailwater condition of the tidally variable
Parramatta River as opposed to the fluvial flood flow applied from the Parramatta River
catchment.

2.21.2 Haslams Creek and Powells Creek

Haslams Creek and Powells Creek are the two main Parramatta River tributaries that flow
through Sydney Olympic Park. They provide tailwater conditions for several stormwater outlets.
Recent reports for the two creeks were obtained from the SES Flood Data Portal.

Powells Creek

The draft report for the Powells Creek Flood Study (undertaken by WMAwater in 2022) was
available through the SES NSW Flood Data Portal® and has been used as a guide for
developing suitable hydrology for Powells Creek, alongside the Parramatta River hydrology
model.

The Powells Creek Flood Study undertook a detailed hydrological assessment for the
catchment, concluding that the critical duration for the catchment was 60 minutes for all design
rainfall events, bar the 1.0EY and 20% AEP storms. The calculated critical storm durations are
recreated in Table 2.1. A 60 minute storm duration is likely to create coincident peak flows in the
watercourse and local stormwater networks across Sydney Olympic Park, therefore, the full
storm hydrograph for Powells Creek can be adopted in the Sydney Olympic Park model.

Table 2.1: Powells Creek - Critical storm durations (WMAwater 2022)

Design Rainfall Event Adopted Critical Storm Duration
20% AEP 45 minutes
10% AEP 60 minutes
5% AEP 60 minutes
2% AEP 60 minutes

8 Powells Creek Flood Study — 3™ Draft Report, WMAwater (April 2022) https://flooddata.ses.nsw.gov.au/flood-
projects/powells-creek-flood-study
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Design Rainfall Event Adopted Critical Storm Duration
1% AEP 60 minutes
0.5% AEP 60 minutes
0.2% AEP 60 minutes
PMF 60 minutes

Peak flows have been calculated at Homebush Bay Drive bridge which is notable as this
location was chosen as the inflow location in the Sydney Olympic Park model. As a result, the
peak flow calculated for the Powells Creek study can confidently be adopted for the Sydney
Olympic Park model as the study has considered catchment specific hydrology rather than a
more general approach used by XP-RAFTS.

Peak flows calculated for Powells Creek are recreated in Table 2.2.

Table 2.2: Powells Creek — Peak flow (m?/s) through Homebush Bay Drive Bridge
(WMAwater 2022)

Location 1.0EY 20% 10% 5% 2% 1% 0.5% 0.2% PMF
AEP AEP AEP AEP AEP AEP AEP

Homebush 45 57 69 83 95 107 116 129 503

Bay Drive

Bridge

The hydrograph shape was not available from the Powells Creek Flood Study Report.
Therefore, the Powells Creek hydrograph shape calculated by XP-RAFTS from the Parramatta
River hydrology model has been adopted and scaled to the peak flow calculated by the Powell
Creek Flood Study. A scaling factor of 1.19 was applied with the resulting 1% AEP hydrograph
shown in Figure 2.2.

Figure 2.2: Powells Creek 1% AEP flow hydrograph adopted for Sydney Olympic Park
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Haslams Creek

A draft Haslams Creek Overland Flood Study has been prepared for the Haslams Creek
catchment for Cumberland Council (formerly Auburn City Council). The approx. 17km?
catchment size is relatively similar to the neighbouring Powells Creek, as is the degree of
urbanisation.

The critical duration for Haslams Creek increases from relatively short durations upstream of the
Western Motorway M4, to 120 minutes downstream of the motorway. This results in peak river
flows closely following peak flows from the stormwater network outlets. Peak flows were
selected from the Haslams Creek study as the flows for use as hydrograph inputs for the
Haslams Creek catchment in the hydraulic model.

Details of the catchments are shown in Section 3.3.

Table 2.3: Comparison of hydrological inflows

Catchment Area (ha) Adopted 1% AEP peak flow (m3/s)
Haslams Creek 1622 139
Powells Creek 1223 107

The resulting 1% AEP hydrograph for Haslams Creek shown in Figure 2.3.

Figure 2.3: Haslams Creek 1% AEP flow hydrograph (120m duration) adopted for Sydney
Olympic Park
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Stormwater Subcatchments

The model domain was divided into 113 stormwater sub catchments as shown in Figure 2.4
based on urban boundaries and topographical ridgelines identified with the ground level DEM
(see Section 2.2.2). Sub catchments were grouped into three categories based on the ratio of
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built to vegetated surface area identified for each with aerial imagery and assigned an effective
impervious area (EIA) and pervious area (PA) percentage value in DRAINS (see Table 2.4).

Figure 2.4: DRAINS sub catchments

The minor and major events were modelled in DRAINS using ARR temporal pattern data and
BoM IFD data to generate local peak flows in each sub catchment for a range of 10 storm
patterns and 12 durations (see Table 2.5). Outputs from the hydrological models were provided
to the hydraulic flood model for critical storm selection.

Table 2.4: DRAINS sub catchment categories
Sub Catchment Category Effective Impervious Area (EIA) Pervious Area (PA)

Urban 90% 10%
Suburban 80% 20%
Recreational 5% 95%

* A standard time of concentration of 5mins and 10mins was assigned to the EIA
and PA respectively for sub catchments.

Table 2.5: DRAINS major and minor storm ensemble

Storm Patterns Durations

1-10 10min 30min 1.5hour 6hour
15min 45min 2hour 12hour
25min 1hour 3hour 24hour
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2.2.2 Digital Elevation Models

Two Digital Elevations Models (DEM) were supplied by SOPA, covering the area of Sydney
Olympic Park. They represent the most recently acquired topography across Sydney Olympic
Park.

e Ground level DEM
o Underwater DEM (bathymetry) for the following:
— Parramatta River
— Homebush Bay
— Haslams Creek and flood storage ponds
— Lake Belvedere
— The Brickpit
The DEMSs were input to the TUFLOW model to generate the main model grid with some minor
amendments to fill erroneous holes and smooth areas of poor filtering.

The extents of the two DEM datasets are shown in Figure 2.5.

Figure 2.5: Sydney Olympic

Park DEM extents
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2.2.3 Stormwater Network Data

A significant update to the stormwater network data was applied to the TUFLOW model, using
network plans provided by SOPA.
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Stormwater Pits

Pits have been modelled as TUFLOW ‘Q’ type pits that allows a depth-discharge curve for
known pit types to be applied. The following pit types have been modelled explicitly, along with
their associated 2D connection type:

e SA1 - 1m on-grade side entry pit — SXL connection
e SA2 - 2m on-grade side entry pit — SXL connection
e SAS - sag pit — SXS connection

e SO1 - single gully pit — SXL connection

e SO2 — double gully pit — SXL connection

e 06m_G — 600mm grated pit — SXL connection

e 1m_G - 1m grated pit — SXL connection

e KIP —kerb inlet pit — SXL connection

e JP —junction pit (no flow can be applied as the pits are assumed to be sealed) — SX
connection

Specific pit types were identified via the stormwater network data provided by SOPA and by
using virtual site visits and aerial photography.

An SXL type connection has been adopted for the majority of pits that receive stormwater. The
SXL connection provides the means to lower the adjacent ground level around the pit to aid the
capture of shallow flows and is a recommended TUFLOW approach. For the SOPA model, a
value of 100mm has been used. For pits not receiving flow (e.g., junction pits) an automated SX
connection has been used that applies the ground elevation of the grid cell to the pit obvert.

Stormwater Pipes

Stormwater pipes have been digitised into the flood model across the SOPA catchment. Data
regarding dimensions and inverts has been sourced from SOPA where available. Significant
work was undertaken to correct adverse pipe gradients and missing attribute data such as pipe
inverts and diameters were interpolated where necessary.

Some invert information was provided by SOPA, however, much of the key information was
missing from available datasets. In these instances, engineering judgement was used to
assume reasonable pipe inverts based on minimum cover requirements and constant pipe
grades.

All pipes have been assumed to be concrete with a Manning’s n value of 0.015 applied.

Typically, pipes smaller than 375mm have been excluded from the flood model as they add little
in the way of hydraulic capacity in major storm events. Some small catchments of 300mm pipes
have been included to improve the distribution of pits within some of the DRAINS
subcatchments.

A series of narrow trench drains are used to drain the large, paved areas around Stadium
Australia. There is no comparable unit in the TUFLOW model to represent these. To include the
flow these networks contribute to the overall drainage system, a 600mm grated pit has been
located on the last length of pipe, prior to the connection to the trunk drainage. This allows a
portion of flow to be added accounting for these trench drains.

Stormwater Detention Tanks

Two large stormwater detention tanks were identified on the stormwater network plan provided
by SOPA. These have been modelled using a stage-area relationship that calculates a volume
based on vertical elevations (mMAHD) and the associated area at that elevation. Elevations and
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areas have been based on as-built drawings provided by SOPA. Some assumptions were made
regarding invert levels, based on the incoming and outgoing pipe inverts.

Modelled details for the two tanks are listed in Table 2.6.

Table 2.6: SOPA stormwater detention tank details

Tank ID Location Invert Obvert Area (m?) Volume (m3)
(mAHD) (mAHD)
SOPA _tank1 Edwin Flack 1.88 3.90 511 1,030
Avenue
SOPA_opal Opal Towers 4.00 8.2 (assumed 1443 (max) 2,053
obvert of tank
lid)

Gross Pollutant Traps

Several Gross Pollutant Traps (GPT) are located within the Sydney Olympic Park catchment. As
these are typically designed to operate under low flow conditions, they have not explicitly been
modelled for this stormwater assessment as they are not expected to impede high storm flows.

Roof Drainage and Rain Tanks

Large areas of roof drainage are located within the Sydney Olympic Park catchment, particularly
around the stadiums. These have not explicitly been modelled for this stormwater assessment.
Instead, the total flow for the individual sub-catchments has been applied to the pits, assuming
that rainfall has been discharged from the roof structures into the stormwater network.

2.2.4 Climate Change

Refer to Section 4 Climate Change for further discussion.

2.2.5 Other Changes

Other changes such as quadtree mesh and Heavily Parallelised Compute (HPC) were
incorporated into the TUFLOW model to enhance model fidelity and result resolution to better
represent overland flow paths.

2.3 Validation of Model Outputs

A desktop assessment was undertaken to assess the performance of flood model against
known areas of flood risk across Sydney Olympic Park, correlating known or observed flooding
against areas of flooding predicted by the flood model. While it is not possible to know the exact
storm details (e.g., rarity, duration, or intensity) this validation provides broad evidence that the
flood model geometry is performing as expected, given typical parameters and is adequately
recreating known areas of flooding.

Table 2.7 cross references known flood locations against flood model extents and depths.
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Table 2.7: Evidence of Flood Risk

Location

1% AEP SOPA Flood Model Output

Evidence

Source

Junction of Dawn Fraser
Avenue and Showground
Road, Sydney Olympic
Park (arrow denotes
direction of photo)

it

1% AEP Storm
%, Flood Depth (m)
?i 'i [J<=o0.0100 "
= [Jo.01-0.05

: | 0.05- 0.10

s [ 0.10 - 0.25

B 0.25-0.50

e -

B

Sydney Morning Herald
— October 2018

https://bit.ly/43mMYBd

Junction of Dawn Fraser
Avenue and Showground
Road, Sydney Olympic
Park (arrow denotes
direction of photo)

1% AEP Storm
Flood Depth (m)

[ <=0.0100
[Jo.01-0.05
[ 0.05-0.10
[o.10-0.25

Daily Mail UK — October
2018
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Location Evidence Source
Hill Road, Wentworth ! r Facebook — June 2016
Point (arrow denotes : A& e

. . Flood Depth (m)
direction of photo)

Junction of Hill Road and Imgur — June 2016

Bayswater Drive, s S "l e https://imgur.com/a/w9d
Wentworth Point (arrow i : / [J<=o00100 | 56

denotes direction of photo) e - 7 [Jo.o1-005
z y 2 [ o.05-0.10

[ o.10-0.25
B 0.25-0.50
Mlos-10
Bi0-20
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Location

1% AEP SOPA Flood Model Output

Evidence

Source

Junction of Hill Road and
Verona Drive, Wentworth
Point (arrow denotes
direction of photo)

- -

1% AEP Storm
Flood Depth (m)

1 [] <=0.0100
[Jo.01-0.05
0.05-0.10
W [ 0.10-0.25
B 0.25- 0.50
J Mos-1.0
"Bl 10-20
- >2.0

Facebook — February
2020 storm
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3 Existing Conditions

3.1 Local Climate and Topography

Monthly average rainfall statistics and temperature statistics are available, sourced from two
climate stations located within Sydney Olympic Park:

e 066195 Sydney Olympic Park (adjacent Uhrig Rd) (1995 — 2011)”
e 066212 Sydney Olympic Park AWS (Archery Centre) (2011-present)

Mean average rainfall statistics for the two sites are presented in Figure 3.1 to Figure 3.4 below
indicating the local conditions. The general trend in monthly rainfall totals is for larger rainfalls
typically experienced during the first six months of the year through the Summer-Autumn period.

Figure 3.1: Average Monthly Rainfall — 066195 Sydney Olympic Park

Location: B66195 SYDNEY OLYHPIC PARK {SYDNEY OLYHPIC PK {

125

188

73 H

o8 H

Hean rainfall {nn}

29 [

Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Hov Dec
Honth

066195 Mean rainfall (mmd

Created on Wed 2 Aug 2023 17:11 PM AEST

Source: Australian Government, Bureau of Meteorology

7 Relocated in 2011 to Archery Park
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Figure 3.2: Average Monthly Rainfall — 066212 Sydney Olympic Park AWS (Archery

Centre)

Location: 866212 SYDNEY OLYHWPIC PARK AHS (ARCHERY CENTRE)

258 |

225 F

288

175

158

125 ¢

1688 f

Hean rainfall {nn}

98 H

29

Jan Feb Har Apr Hay

Jun Jul

Honth

Source: Australian Government, Bureau of Meteorology

703100555 | 1| E | August 2025

Aug Sep Oct Hov Dec

C0e6212 Mean rainfall Cmmd

Created on Wed 2 Aug 2023 17:12 PH AEST

Page 2 of 65



Mott MacDonald | Sydney Olympic Park Master Plan 2050
Flooding Assessment Report

Figure 3.3: Mean Maximum Temperature — 066195 Sydney Olympic Park
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Figure 3.4: Mean Maximum Temperature — 066212 Sydney Olympic Park AWS (Archery
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3.2 Sources of Flooding

Various forms of flooding affecting the area are as described in the sections below. The
resultant flooding varies in magnitude depending on the intensity of the storm event,
combination of flooding sources and the base climate conditions that trigger the flooding.
General descriptions below focus on the 1% Annual Exceedance Probability (AEP) or the
Probable Maximum Flood (PMF) magnitude events to describe the flooded conditions.

3.21 Overland Flow

Local rainfall in the catchment is converted to runoff after falling on:

a) Impervious surfaces, and
b) Pervious surfaces in excess of the small rainfall amount that can infiltrate the soil.

Runoff accumulates in depressions in the topography, forming overland flow paths.

3.2.2 Coastal

Coastal flood events don’t typically propagate far from the permanent extent of Homebush Bay
to cause inundation of Sydney Olympic Park. However, when larger storm surge events are
experienced, the lower lying areas of Sydney Olympic Park adjacent the bay may become
inundated. The drainage of local storms via the pit/pipe system and overland flows are impeded
as the water level in Parramatta River rises during any coincident coastal flood events.

The basis for the tidal conditions used in flood simulations are the adopted conditions within the
previous floodplain management study. The design flood event scenarios for the 1% AEP flood
adopts a 5% AEP ocean water level (approximately 1.34 mAHD in Parramatta River)
coincidentally. The design PMF flood adopts a 1% AEP ocean water level (approximately 1.44
mAHD in Parramatta River).

This is consistent with the NSW Floodplain Risk Management Guide — Modelling the Interaction
of Catchment Flooding and Oceanic Inundation in Coastal Waterways (NSW OEH, 2015). For
scenarios including climate change, the anticipated sea level rise is applied (added) to the
relevant AEP harbour levels consistent with the RCP 8.5 2100 median predictions.

3.3 Regional Context

The following flood maps shows the flood impact of the 1% AEP and PMF events on the
surrounding areas, as per the available flood studies.
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3.3.1 Parramatta River

Figure 3.5: Existing Regional Flood Study — 1% AEP and PMF

Flood Extents
Overview and
Figure Index Sheet

PARRAMATTA RIVER
FLOOD STUDY

Legend
[ S
Watercourses (LPI)
] Map Grid

I % AEP Extent
[ PMF Extent

Indicative SOPA
land application
boundary

FIGURE F1.1

1:42,000 Scale at A3

Source: Parramatta River Flood Study (Cardno, 2019)
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3.3.2 Haslams Creek

Figure 3.6: Draft Haslams Creek Overland Study — 1% AEP extent and critical duration

e R
t ] FIGURE of Critical Durations 1% AEP M ETv T T e T v R
vty At 1 o —— SCALE 127500  PAGESIZE M | Tameees ey s -

Source: Draft Haslams Creek Overland Flood Study (Royal HaskoningDHV, 2016)
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3.3.3 Powells Creek

Figure 3.7: Existing Regional Flood Study — 1% AEP
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Source: Powells Creek Flood Study (WMAwater, 2022)
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Figure 3.8: Existing Regional Flood Study — PMF
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3.4 Existing Flooding Conditions

3.4.1 Storm Durations and Temporal Patterns

To derive the flooding conditions that are representative of flooding conditions at each AEP and
for each duration, 10 temporal patterns were assessed for each duration and the median (or
rank 6) selected. This was achieved through hydraulic modelling, and post processing to identify
the median storm spatially. Noting the variability of the catchment response to rainfall conditions
a second temporal pattern was also chosen to expand the analysis. The second temporal
pattern was selected as the next most readily identifiable pattern in the statistical median
analysis of the 10 temporal patterns (selected spatially after the dominant pattern was selected).
Refer to Table 3.1 below for results.

The subsequent critical pattern assessment for each AEP storm event was performed by
selecting the maximum storm durations ranging from 10 minutes to 90 minutes. The critical
pattern was assessed at SOPA town centre.

The flooding experienced in Sydney Olympic Park Town Centre is typically overland flow
resulting from short intense storms. This is indicated by the critical durations shown in Figure
3.9 and Figure 3.10. Some trapped ponding locations continue to accumulate water in longer
storms; however, vast majority of the study area is subject to the worst case flooding from
overland flow only. Creeks and large areas of standing water experience worst case flood
depths when durations exceed a number of hours.

For the Town Centre / Parklands and Wentworth Point, the critical durations identified by the
flood model are:

e 10 minutes
e 15 minutes
e 30 minutes
e 60 minutes
e 90 minutes

703100555 | 1| E | August 2025



Mott MacDonald | Sydney Olympic Park Master Plan 2050
Flooding Assessment Report Page 10 of 65

Figure 3.9: Existing 1% AEP Dominant Flood Duration — SOPA Town Centre / Parklands
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Table 3.1: Median Temporal Patterns for 1% AEP

Storm Event

Storm Duration

Spatially Dominant
Median Pattern

Secondary Median
Pattern

1% AEP 10min 9 2
1% AEP 15min 9 3
1% AEP 30min 7 10
1% AEP 60min 1 3
1% AEP 90min 6 1

3.5 Flood Depths and Extents

The following flood maps indicate the worst case flooding in the 1% AEP under existing

conditions, with the mapping an envelope result of multiple simulations to capture both short

flashy storms and longer events.

Refer to Appendix A for high resolution maps.
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Figure 3.11: Existing 1% AEP Flood Depth — Town Centre / Parklands
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The predicted climate change conditions discussed in Section 4 have been applied to the
modelling and result in a future 1% AEP flooding condition as indicated below.

Figure 3.13: Existing 1% AEP Flood Depth with Climate Change — Town Centre /
Parklands
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Figure 3.14: Existing 1% AEP Flood Depth with Climate Change - Newington
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3.6 Constraints

3.6.1  Hydraulic Constraints

The urban drainage network in Sydney Olympic Park comprises traditional pit and pipe systems.
There are large trunk drainage assets that drain to enclosed sediment basins or detention tanks.

The local pipe system owned by Sydney Olympic Park typically addresses nuisance ponding
and collects local overland flow from the street network.

Figure 3.15 shows the pipe capacity across the Sydney Olympic Park Town Centre and
Parklands. The figure highlights the storm event at which individual pipes reach 100% capacity,
based on the outputs from the flood model. The below figure shows the capacity in terms of
percentage AEP or number of occurrences each year.
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Figure 3.15: Constraints in pipe system capacity — Town Centre (north)

A s \ - — 0.2EY i

z [) hNY \/%g 6O o, [,
) / N9t i
) R\ @%}9 V‘Qjﬂg e

— >1% AEP
D D Buildings

703100555 | 1| E | August 2025



Mott MacDonald | Sydney Olympic Park Master Plan 2050
Flooding Assessment Report

3.6.1.1 Flood Hazard

Flood hazard throughout the majority of the urban portions of the precinct is H1 hazard
category, generally safe for people, vehicles and buildings in events up to the 1% AEP including
climate change. Higher hazard areas within the urban zones are experienced:

e along Hill Road where hazard areas up to H3 (unsafe for vehicles, children and the elderly)
are experienced in events as frequent as the 5% AEP.

e Olympic Boulevard near Sarah Durack Avenue where hazard up to H5 (Unsafe) is
experienced

Areas outside of the urbanised zones comprising watercourses and the lower lying park and
open space areas typically experience much high flood hazard categories.

Specific areas are discussed in more detail in Table 3.2.

3.6.1.2 Hydraulic Function

The key requirements of a floodway are that it should be connected, continuous (not
intermittent) and hydraulically logical. A combination of the flood velocity, velocity depth product,
and flood depth were used as indicating criteria to define areas classified as floodways and
flood storage. This method is a common indicator technique identified in the Flood Risk
Management Guideline FB02 (Department of Planning and Environment, 2023).

The following criteria were used to define floodways:

- If the velocity depth product is greater than 0.25 m?/s and the velocity is greater than
0.25 m/s, OR
- If the velocity is greater than 1.0 m?/s.

Flooded areas not already classified as floodways were classified as flood storage if the flood
depth was greater than 0.2m. The majority of watercourse floodplains will have Flood Storage or
Floodway classification. Remaining flooded areas are classified as flood fringe zones.

The topography of the study area and the proximity of the urban areas to the naturalised
watercourse floodplains generally provides for suitable discharge locations for floodwater into
adjacent receiving watercourses. During the 1% AEP storm, the urban areas in Sydney Olympic
Park generally don’t comprise significant portions of Floodway or Flood Storage. Overland flow
is a key consideration in the provision of safe environments during major flood events.

The most notable areas of Floodway and Flood Storage within the Sydney Olympic Park Town
centre are located on Australia Avenue, New England Avenue and Hawkesbury Street in the
vicinity of the Sydney Showground Stadium, shown in Figure 3.17.
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Figure 3.17: 1% AEP hydraulic categorisation — Sydney Showground Stadium
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Figure 3.18 shows Hill Road in the Wentworth Point area is predominantly categorised as Flood
Storage, with some areas of Floodway.
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Figure 3.18: 1% AEP hydraulic categorisation — Hill Road
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Figure 3.19: PMF hydraulic categorisation — Town Centre / Parklands
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Figure 3.20: PMF hydraulic categorisation — Hill Road / Wentworth Point
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The hydraulic categorisation of the land is only considered a constraint to development where it
affects the rezoning in achieving the wider catchment objectives, such as;

e only developing outside high flood hazard areas,

e only developing in areas where flood impacts to adjacent properties is avoided,

e only developing in accordance with flood planning directives and;

e only rezoning where the appropriate emergency management procedures are feasible for
development to achieve.

From a wider catchment perspective flood storage is preserved by the masterplan layout where
it is required. This minimises the potential peak flood effects on downstream areas, and
floodways are preserved such that the conveyance of flooded areas is not limited which may
compromise adjacent and upstream flooded areas.
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Table 3.2: Hydraulic constraints

Location Hydraulic Constraint Event Precinct Consideration
Hill Road at Wentworth Inundation of road up to 5% AEP 5% and 1% AEP — internal roads within
Point 0.6m Wentworth Point remain low hazard and
Inundation of road up to 1% AEP provide means of access Hill Road via
0.65m Bennelong Parkway.
- PMF — precinct may become cut off by
Inundation of road >3.0m  PMF excess flood depths. Bennelong Bridge may
provide a means to reach Rhodes Point
which may allow for further evacuation
beyond Rhodes, however, higher areas
inside the precinct remain at lower flood
hazard classification.
Bennelong Parkway at Inundation of road up to 5% AEP 5% and 1% AEP - flooding prevents access
Wentworth Point 0.3m along Bennelong Parkway to the south.
Lower flood hazard to the west would permit
access to Hill Road
PMF — precinct may become cut off by
Inundation of road up to 1% AEP  excess flood depths. Bennelong Bridge may
0.3m provide a means to reach Rhodes Point,
however, higher areas inside the precinct
remain at lower risk
Flood depth exceed 3m PMF
caused by flooding from
Homebush Bay
Edwin Flack Avenue / Sag in road may flood to 5% AEP 5% and 1% AEP — low hazard on fringe of
Olympic Boulevard depth of 0.4m inundation would permit safe passage. Kevin
Coombs Avenue provides means to access
Australia Avenue and A3 Homebush Bay
Drive
Sag in road may flood to 1% AEP  PMF — area becomes impassable due to
depth of 0.5m high hazard in most roads. Most internal
roads impassable due to flood depths.
Access to A3 Homebush Bay Drive cut off.
Consider use of local sporting infrastructure
Flood depths exceed PMF (stadiums) as means of safe shelter.
1.65m
Brushbox Street / High velocity flows create 5% AEP 5% and 1% AEP - flooding prevents
Bennelong Parkway high hazard in Brushbox vehicular access to Brushbox Street and
Street. Sag in intersection Betty Cuthbert Avenue. Low hazard on
may flood to depth of fridge of inundation would permit safe
0.65m. pedestrian access.
High velocity flows create 1% AEP PMF — Area becomes impassable due to
high hazard in Brushbox high hgzard in most roads. Most internal
Street. Sag in intersection roads impassable due to flood depths.
Access to Bennelong Parkway cutoff.
may flood to depth of . LT
0.7m. Consllder use of local sporting infrastructure
(stadiums) as means of safe shelter.
Flood depths exceed 2m PMF
at intersection. High
velocity flows in Brushbox
Street.
Murray Rose Avenue / Sag in road may flood to 5% AEP 5% and 1% AEP — low hazard on adjacent

Australia Avenue

depth of 0.4m

internal roads means this constraint can be
bypassed. Alternate access to station via
Dawn Fraser Avenue.
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Location Hydraulic Constraint Event Precinct Consideration
Sag in road may flood to 1% AEP  PMF —area becomes impassable due to
depth of 0.5m high hazard in most roads. Most internal
roads impassable due to flood depths.
Access to A3 Homebush Bay Drive cut off.
Consider use of local sporting infrastructure
Flood depths exceed 1m PMF (stadiums) as means of safe shelter.
Dawn Fraser Avenue / Sag in road may flood to 5% AEP 5% and 1% AEP — low hazard on fringe of
Showground Road depth of 0.15m inundation would permit safe passage.
Access Australia Avenue and A3 Homebush
Bay Drive can be maintained
PMF — area becomes impassable due to
Sag in road may flood to 1% AEP high hazard in most roads. Most internal
depth of 0.2m roads impassable due to flood depths.
Access to A3 Homebush Bay Drive cut off.
Consider use of local sporting infrastructure
(stadiums) as means of safe shelter.
Flood depths exceed 0.8m PMF
Hill Road (Haslams 300m length of Hill Road 5% AEP 5% AEP - routes southwest cut off by
Marker)* inundated to 0.8m inundation. No access to M4 Western
Motorway. Routes into Sydney Olympic Park
*SOPA flood model does remain low hazard with access to Australia
not include recent Hill Avenue and A3 Homebush Bay Drive
Road upgrades in this 1% AEP — routes southwest cut off by
location. Updated 300m length of Hill Road 1% AEP inundation and high flood hazard. No access
modelling will be required ;. ./ dated to 1m to M4 Western Motorway. Routes into
if data for the upgrade Sydney Olympic Park remain low hazard
becomes available with access to Australia Avenue and A3
Homebush Bay Drive
PMF — area becomes impassable due to
Flooding from Haslams PMF high hazard in most roads. Most internal
Creek exceeds 4m depths roads impassable due to flood depths.
on Hill Road Access to A3 Homebush Bay Drive cut off.
Consider use of local sporting infrastructure
(stadiums) as means of safe shelter.
Australia Avenue / Inundation in northbound 5% AEP 5% and 1% AEP — southbound lane can
Bennelong Parkway lane up to 0.4m remain in use to access A3 Homebush Bay
Drive
PMF — area becomes impassable due to
high hazard in most roads. Most internal
High velocity flow creates 1% AEP roads impassable due to flood de_epths.
a high hazard in Access to A3 Homebush Bay Drive cut off.
northbound lane of Consider use of local sporting infrastructure
Australia Avenue. (stadiums) as means of safe shelter.
Inundation up to 0.5m in
northbound lane.
Flooding from Lake PMF

Belvedere inundates
Australia Avenue /
Bennelong Parkway
intersection

3.6.2

3.6.2.1

Environmental Constraints

Topographical Constraints

Based on the Master Plan 2050 layout, there are areas across Sydney Olympic Park where the
existing topography would need to be altered in order to facilitate urban development.
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The following locations have been identified where significant level change is experienced in the
existing conditions along the proposed future precinct transport corridors at this location.

e Bicentennial Marker — adjacent to Sarah Durack Avenue / Australia Avenue
e Quaycentre and Netball Centre — adjacent to Sarah Durack Avenue / Olympic Boulevard
e Suez Recycling — adjacent to Old Hill Road Link / Hill Road

3.6.2.2 Ecological Constraints

Sydney Olympic Park is home to a number of ecologically sensitive areas where access and
development would be restricted. The Environmental Guidelines® biodiversity objectives list that
Sydney Olympic Park is committed to protecting and enhancing natural ecological integrity and
ensuring conservation of biological diversity is a fundamental consideration for new
developments.

The following locations have been identified where the ecological sensitivity would preclude any
development.

e Newington Nature Reserve and Nature Reserve Forest
e Badu Mangroves

e The Brickpit

e Waterbird Refuge

e Parklands

3.6.2.3 Ground water

There is a significant proportion of pervious area across the precinct, particularly at lower
elevations, adjacent the receiving watercourses. This provides the opportunity for groundwater
recharge from surface runoff. As water sensitive measures are integrated into future
development to achieve Ecologically Sustainable Development (ESD) goals through
development controls, this pervious area is anticipated to grow. Flooding from groundwater
sources is not anticipated through urban areas of the precinct, with groundwater flows only
significant in isolated areas at the fringe of the developed footprint.

8 Environmental Guidelines, Sydney Olympic Park 2008, Sydney Olympic Park Authority (February 2008)
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4 Climate Change

Climate change guidance from the Australian Rainfall and Runoff (2019) documentation refers
to research undertaken in developing an interim recommendation to factor rainfall based on
temperature scaling. The recommended methodology is to adopt temperature projections from
the CSIRO future climates tool and refer to CoastAdapt guidance on appropriate sea level rise
resources. These projections were used to derive factors, applied to specific climate change
scenarios in the flood modelling, to reveal flooding responses under future climate change
conditions.

4.1 Sea Level Rise

The projections for sea level rise of up to approximately 0.9m under representative
concentration pathway (RCP) 8.5, for the year 2090, in the CoastAdapt guidance and available
through the Climate Change in Australia marine explorer web tools have been selected for
analysis of climate change effects on flooding.

Tailwater conditions

The elevated sea level has been applied at the downstream boundary conditions of the flood
model to simulate the effects of the tidal behaviour under future conditions.

Backwater flooding

Backwater flooding events occur when the dominant source of flooding is downstream of the
area of interest and not predominantly a function of the urban overland flows. An extreme tidal
surge event is one such scenario whereby extreme sea levels produce flooding of the lower
lying areas of land of Sydney Olympic Park.

4.2 Rainfall Intensity Changes

The Australian Rainfall and Runoff guidance on rainfall intensity is to use the conservative RCP
8.5 projections on climate futures and directs practitioners to the Bureau of Meteorology’s
datahub tool for rainfall intensity increase projections. For this region of NSW coast, the
projection for 2090 is an increase in rainfall intensity of 19.7%. The approach adopted in this
study is to factor the rainfall input with climate change uplift factor across all events.

4.3 Planning Response

The design guidelines to be implemented through the Sydney Olympic Park Master Plan 2050
provide recommended Development Application requirements for new buildings. The application
is:

e to be subject to a site-specific flood study prepared in accordance with;

— the NSW Flood Risk Management Manual (2023) and supporting guidelines, formerly
Floodplain Development Manual 2005,

o where the site is located within the Flood Planning Area (FPA) the site-specific
documentation shall comprise a Flood Impact and Risk Assessment (FIRA) and Flood
Emergency Response Plan (FERP)

— relevant supporting resources in the toolkit supporting the above manual.
e toinclude a flooding specific response that provides:
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— adetailed topographical survey that defines flow paths, storage areas and hydraulic
controls;

— flood modelling that uses appropriate hydrological and hydraulic techniques and
incorporates boundary conditions

— development specific information regarding the appropriate emergency response to
flooding that considers the likely population and specific routes applicable to the
development

— relevant recommendations and/or mitigations from the precinct-wide Flood Assessment
(this study).
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5 Redevelopment Opportunity

5.1 Future Precinct Development

Planning is underway for the implementation of the precinct, to the structure plan indicated in
Figure 5.1.
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Figure 5.1: Sydney Olympic Park future development structure plan
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Source: Sydney Olympic Park 2050: Strategic Place Framework
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Key elements of the structure plan include:

1. Potential for low impact seasonal camping

2. Major playground at Blaxland Riverside Park with enhanced river experience and connection to promote sense of
place and Connection to Country

3. Renovated heritage wharf and plaza welcome space with food and beverage pavilions

4. Celebrate and conserve the heritage of Newington Armory. Adaptively reuse Armory magazine buildings for arts,
culture, music and temporary events

5. Recreation loops

6. Murama indigenous dance ground and Healing Space, a hub for an enhanced connection to Country, the River
and adjacent ecologies

7. Introduce eco-play into Woo-la-ra designed sympathetically to conservation of native grassland habitats and site
remediation constraints. Maintain access paths and regenerate buffers to Newington Nature Reserve’s Coastal
Saltmarsh, Sydney Turpentine Ironbark Forest and Swamp Oak Floodplain Forest

8. Community facilities such as playground and outdoor gyms along the edge of Wool-la-ra

9. River Walk

10. Future Parramatta Light Rail Stage 2 bridge

11. Surf wave park (under construction)

12. Relocated BMX track

13. Walking loop

14. Potential for community facilities (picnic tables and shade structures), passive recreation and pathways on
Kronos Hill and expanded habitats

15. Brickpit loop walking and running path with community facilities and pavilions around its edge

16. Brickpit retained as conservation area

17. River walk — Badu Mangroves link

18. Royal Agricultural Society Centre of Excellence with street frontage to Olympic Boulevard, providing agricultural
education and food and beverage experiences including integrated native food production

19. Event coach parking

20. Olympic Boulevard Linear Park

21. Edwin Flack recreation spine

22. Cathy Freeman Park

23. Metro station and plaza

24. Central civic area

25. Active pedestrian priority streets

26. Bicentennial Park, community facilities and loop

27. Sports and publicly accessible recreation space

28. Boundary Creek

29. Upcycling, utilities and maintenance hub
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5.2 Current Planning Context

Current planning controls related to flood management are specified across the following
documents:

e SOPA Master Plan 2030;

e SOPA Stormwater Management and Water Sensitive Urban Design Policy No. POL13/4
(ver2.3, 2021);

— Attachment o1 of the policy contains floor level requirements and water quantity targets,
as they relate to flooding

e SOPA Infrastructure Engineering and Construction Manual (IECM) March 2018;
e State Environmental Planning Policy (Precincts — Central River City) 2005;

e NSW Flood Risk Management Manual (2023) including associated guidelines® and toolkit of
resources, formerly the Floodplain Development Manual 2005, and;

Support for Emergency Management Planning (Flood Risk Management Guideline
EMO1)

Understanding and Managing Flood Risk (Flood Risk Management Guideline FBO1)

Flood Impact and Risk Assessment (Flood Risk Management Guideline LUO1)

Flood Risk Management Measures (Flood Risk Management Guideline MMO01)
e NSW State Government’s Flood Prone Land Package (effective 2021), including:

— Local planning directive 4.1, issued under section 9.1(2) of the Environmental Planning
and Assessment Act 1979

— Planning Circular 21-006
— Considering flooding in land use planning — Guideline 2021
— Standard Instrument (Local Environment Plans) Amendment (Flood Planning) Order 2021
— Environmental Planning and Assessment Amendment (Flood Planning) Regulation 2021
— State Environmental Planning Policy Amendment (Flood Planning) 2021
The Planning Circular 21-006 revisions to the state policy regarding flood prone land adds the
ability for additional controls on planning proposals to consider the flood risks and to ensure

they do not permit residential accommodation in high hazard areas and other land uses on flood
prone land where the development cannot effectively evacuate.

5.2.1 NSW Department of Planning, Housing and Infrastructure Shelter-in-
Place Guideline (January 2025)

The NSW Department of Planning, Housing and Infrastructure’s Shelter-in-Place guideline
(2025) for flash flooding, outlines guidance for councils and consent authorities regarding
relevant controls and considerations in relation to when shelter in place can be considered a
viable emergency response to a flooding event.

The considerations outlined for shelter in place are as follows:

1. Does shelter-in-place align with existing emergency management strategies for the area, as
determined through the flood risk management process and by the NSW SES

2. Has evacuation off-site (the primary emergency management strategy) been investigated
and determined to be unachievable.

9 Key guidelines listed only, the full list of the associated guidelines is not reproduced
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3. Does the development include medical centres, emergency services and community
facilities, and sensitive and hazardous land uses, some of which may not be suitable for
shelter-in-place.

4. Shelter-in-place for greenfield development is not supported

5. Whether there is existing government developed flood warning systems that give advanced
detailed forecasts of flash flooding to allow sufficient time to evacuate to the proposed refuge
locations.

6. Can the community effectively be informed of the risks associated with the emergency
management strategy.

Following the satisfactory considerations of the above issues, the FIRA should include the
following for the consent authority to consider the suitability of the site for shelter-in-place:

7. Detailed assessment of evacuation off-site (the primary emergency management strategy) to
determine that evacuation off-site is not achievable.

8. The flood behaviour at the site, with consideration of climate change and assessment of the
potential maximum duration of isolation up to and including the PMF to identify that:

a. Flash flooding is the only flood risk present at the site, whether it be from overland
flooding, local creek or riverine flooding, and

b. The flooding occurs within less than 6 hours from the commencement of causative rain
and the duration of shelter-in-place due to isolation by floodwaters is less than 12 hours
from the commencement of rainfall, and

c. The development is not subjected to high hazard flooding (e.g. floodways, high hazard
H5 or H6 areas) or surrounding roadways are not subjected to high hazard flooding

Education is critical to ensuring that the community is aware of actions to be taken before,
during and after SIP and the key triggers that require SIP. If SIP is proposed there needs to be
ongoing community education campaigns for the areas where SIP will apply. In the context of
the Sydney Olympic Park Masterplan 2050, it's noted that SIP may be considered by
developments on a case-by-case basis.

5.3 Future Planning Control

Future planning controls for floor level based around the opportunity to provide an increased
amenity within the precinct are under development. A preliminary Flood Planning Level (FPL)
assumes a 1% AEP flood level + 0.5m freeboard. This could be varied depending on the land
use based on NSW Floodplain Risk Management Manual (2023) guidance, but this initial FPL
would apply to habitable floors of new structures. The reason for variation by land use is to
ensure that the activation of the streetscape is consistent throughout the precinct, noting some
areas are lower lying or subject to greater overland flows through the adjacent road reserve. It is
recommended this principle is applied through a relevant planning control that requires
proponents to provide the flood planning considerations of proposed floor levels.

Recommended Planning Control

All proposed development must demonstrate the following considerations have been made in
design of finished floor levels and re-grading of the finished surface to interface with existing
public domain levels.

The Flood Planning Area (FPA) is defined as land below the FPL. Where the development
application is located within the FPA, the following shall be documented within a FIRA and
FERP specific to the proposed development. Where the development application is located

703100555 | 1| E | August 2025

Page 29 of 65



Mott MacDonald | Sydney Olympic Park Master Plan 2050
Flooding Assessment Report Page 30 of 65

outside the FPA, the following shall be documented as a flooding assessment and provided with
the development application:

a) Consistency of the re-grading of design finished surfaces with desired local overland
flow behaviour,

b) Flood impacts of the design re-grading and stormwater infrastructure for events up to
the 1% AEP,

c) Flood Planning Level: Freeboard is to be provided to building entry/threshold levels
from 1% AEP flood levels,

i All habitable floor levels are to have minimum:

o 0.5m freeboard above public drainage infrastructure, creeks and channels
o 0.3m above internal overland flow paths

ii.  All non-habitable floor levels are subject to a merits-based assessment for selection
of appropriate flood immunity, with a minimum of the 1% AEP flood level.

iii. Sensitive land use (eg. child care, aged care, schools etc) and all basements shall
consider the use of PMF as FPL where it is higher than 1% AEP+ freeboard.

d) Emergency Response: Considerations of the safety for occupants and visitors,
pedestrians and vehicles in all events up to the PMF, including:

i.  Warning and egress arrangements for an evacuation flood emergency response.
i.  Warning and shelter-in-place arrangements for applications including a shelter-in-
place flood emergency response.

e) Access and Egress: Consideration should be given to ensuring that site access for
pedestrians and vehicles is provided via frontages away from significantly flood-affected
areas.
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Figure 5.2: Floor Levels and Proposed Precinct Structures — Sarah Durack Avenue
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Figure 5.4: Floor Levels and Proposed Precinct Structures — Australia Avenue
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Figure 5.5: Floor Levels and Proposed Precinct Structures — Hill Road
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Figure 5.6: Indicative Flood Planning Area

5.4 Water Sensitive Design Options

The practice of Water Sensitive Urban Design (WSUD) aims to improve the ability of urban
environments to capture, treat and re-use stormwater before it has the chance to pollute and
degrade creeks and rivers. This involves managing stormwater flows, enhancing soil moisture,
promoting green spaces, and creating alternative water sources.

At present, much of the Sydney Olympic Park Town Centre is paved with little or no water
sensitive design. Master Plan 2050 provides the opportunity to significantly enhance the local
environment and waterways by incorporating the following water sensitive treatment options that
can work alongside established wetlands:

o Swales and buffer strips

— Swales and buffer strips provide a buffer between receiving waters (e.g. creek or wetland)
and impervious areas of a catchment. Overland flows are slowly conveyed downstream,
promoting an even distribution of flow. Buffer areas provide treatment through
sedimentation and interaction with vegetation

e Rainwater tanks

— Rainwater tanks collect run-off from roof areas. This water can be used where drinking
quality water is not needed, like flushing toilets, washing clothes and watering gardens.
By storing rainfall, rainwater tanks can reduce peak flow rates to the stormwater drainage
network.
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— Diverting roof run-off to a rainwater tank and using rainwater for toilet flushing and other
internal uses is one of the most effective options for achieving water quality treatment
objectives.

— Rainwater tanks are already in use across Sydney Olympic Park
e Permeable paving

— Permeable or porous paving allows water to pass through it and infiltrate to the soil or
filter back into the drainage system

e Raingardens

— Raingardens are specially designed garden beds that filter stormwater runoff from
surrounding areas or stormwater pipes. Raingardens use soil, plants and microbes to
biologically treat stormwater

e Raingarden tree pits

— Raingarden tree pits are configured to support the growth of a tree rather than the
understorey plants typically seen in standard raingardens. In addition to treating
stormwater runoff, they provide passive irrigation for the tree, reducing the need for
manual watering.

5.5 Local Nuisance Flooding Areas

Nuisance flooding refers to low level inundation that does not cause major property damage or
pose serious threat to public safety but may disrupt daily life and infrastructure. Within the urban
drainage network there are locations of susceptibility to fairly regular nuisance flooding and, in
larger events, pose significant hazards to the community. Typically, these locations coincide
with elements of the urban drainage network where the capacity of the infrastructure are low.
With future developments, these nuisance areas can be minimised with regrading and/or new
stormwater infrastructure (including modifications to the existing system). These areas of
ponding and overland flows termed nuisance flooding are considered to have a larger potential
for hazard reduction through iterative design associated with future development applications:

e Hill Road — Wentworth Point

e Bennelong Parkway / The Piazza — Wentworth Point

e Hill Road — west of Holker Street

e Kevin Coombs Avenue / Olympic Boulevard — Town Centre
e Dawn Fraser Avenue / Showground Road — Town Centre

e Australia Avenue / Kevin Coombs Avenue — Town Centre
e Bennelong Parkway — Town Centre

e Australia Avenue - Parklands

Section 6.2.2 details any changes in flooding patterns in the post development scenario as a
result of the potential development scenario assessed under the MP2050.

5.6 Post Development Modelling Scenario

A design scenario was developed from the existing model implementing the proposed design
changes. The post development modelling scenario included updates to the materiality, layout
and surface grading of Sydney Olympic Park to create the new design surface. Modifications to
the flood model included updating building footprints and adding in the new precinct road
reserves. A summary of the changes made to the model is provided below in Figure 5.7.
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Figure 5.7: Post Development Flood Model Changes
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6 Flood Modelling Results

The following flood maps are provided as outputs of this study. All flood maps are available in
Appendix A. It's noted that the recommendations of this report only apply to land within the
extent of the SOPA land application boundary, with limitations on the validity of modelling
results beyond this boundary in areas where the City of Parramatta is conducting additional

studies. These areas have been shown spatially on the flood mapping.

Table 6.1: List of flood maps

Name Description
Map 1 Existing Conditions — 5% AEP — Flood Depth
Map 2 Existing Conditions — 5% AEP — Flood Hazard
Map 3 Existing Conditions — 1% AEP — Flood Depth
Map 4 Existing Conditions — 1% AEP — Flood Hazard
Map 5 Existing Conditions with Climate Change — 1% AEP — Flood Depth
Map 6 Existing Conditions with Climate Change — 1% AEP — Flood Hazard
Map 7 Existing Conditions — PMF — Flood Depth
Map 8 Existing Conditions — PMF — Flood Hazard
Map 9 MP2050 Conditions — 5% AEP — Flood Depth
Map 10 MP2050 Conditions — 5% AEP — Flood Hazard
Map 11 MP2050 Conditions — 1% AEP — Flood Depth
Map 12 MP2050 Conditions — 1% AEP — Flood Hazard
Map 13 MP2050 Conditions with Climate Change — 1% AEP — Flood Depth
Map 14 MP2050 Conditions with Climate Change — 1% AEP — Flood Hazard
Map 15 MP2050 Conditions — PMF — Flood Depth
Map 16 MP2050 Conditions — PMF — Flood Hazard
Map 17 Afflux — Water Level Difference — 5% AEP
Map 18 Afflux — Water Level Difference - 1% AEP
Map 19 Afflux — Water Level Difference - 1% AEP with Climate Change
Map 20 Afflux — Water Level Difference - PMF
Map 21 MP2050 Conditions — Flood Planning Levels
Map 22 Indicative Flood Planning Area
Map 23 MP2050 Conditions — Opportunities and Constraints
Map 24 Existing Conditions - Evacuation Routes
Map 25 MP2050 Conditions — Evacuation Routes
Map 26 MP2050 - 1% AEP Hydraulic Categories
Map 27 MP2050 - PMF Hydraulic Categories
Map 28 MP2050 — PMF Flood Emergency Response Classification of Communities

6.1 Design Scenario Flood Depths and Extents

The following flood maps indicate the worst-case flooding in the 1% AEP under the design
condition, with the mapping an envelope result of multiple simulations to capture both short

flashy storms and longer events.
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Figure 6.2: Master Plan 2050 1% AEP Flood Depth — Newington
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6.2 Mitigation of Flooding

The worst-case flooding experienced across the site is due to short events, where localised
storms of high intensity contribute larger runoff volumes than the stormwater system has
capacity for. Therefore, the mitigation of these worst-case flood events involves the:

e Provision of overland flow paths to accommodate overland flows which are in excess of the
piped system capacity;

e Increases to the piped system capacity to capture greater proportions of the runoff volume;
e One-way valves to prevent backwater flooding from high tides;
e Storage of excess storm water in the form of above ground detention basins or buried tanks.

The overland flow optimisation for mitigating flood hazard includes the provision of wider flow
paths where flows can continue downstream at a shallower depth and grading generally to
reduce the depth of ponded areas where they occur.

The MP2050 changes to road reserves and provision of new open spaces was part of the
identification of the development potential. Some preliminary grading has been undertaken to
assess the broadscale impacts to flooding in these areas of change in urban typology. The
mapping at Appendix A indicates the residual flood impacts after the implementation of this
preliminary grading, described in section 6.2.2. The stormwater strategy described in section 7.1
covers the pipe system capacity mitigation potential that will be employed at development
application stages to further address these residual flood impacts.
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6.2.1 Flood Hazard

Flood hazard in the post development scenario remains largely the same as under existing
conditions, with the following exceptions:

e Olympic Boulevard near Sarah Durack Avenue has improved flood hazard relative to existing
conditions after new precinct road reserves allow a wider spread of overland flow, relieving
some of the high hazard areas discussed in section 3.6.1.1.

The design response to flood hazard is typically through the provision of freeboard, including
the ramping of basement entries to achieve dry basements. The recommended planning control
of section 5.2.1 guides the future development to integrate flood protection for potential
basement structures proposed with future development.

6.2.2 Residual Flood Impact

The following areas experience a change in peak flood level in the 1% AEP, remaining after the
preliminary grading has been introduced to the MP2050 scenario:

e South West: Area west of Edwin Flack Avenue has altered flow paths after new building
footprints were modelled in the post-development scenario. Localised water level changes
within the public domain areas can be managed through targeted detailed design effort to
minimise overland flow affects to development during development applications. The
residual impact in road reserves comprises 20mm benefit at Hill Road to the south, and
80mm increase at the sag intersection of Hill Road and Pondage Link.

e Central: Preliminary grading has been applied for the Metro station precinct between Herb
Elliott Ave and Figtree Drive. At the time of writing, the Metro West project is tendering for
consortia to deliver the stations and associated public domain grading interface areas. The
conditions of approval for this major project effectively limit the impact that the Metro project
can have on flooding beyond the Metro site extents. This residual impact in Dawn Fraser
Ave and Showground Road downstream of the Metro site is in excess of the major projects
allowable limits to flooding, and will be mitigated by the Metro project during detailed design
stages. The residual impacts shown in the Appendix A - Map 18 comprise 70mm increase in
1% AEP peak flood levels in Olympic Blvd and 110 to 120mm increase adjacent and to the
east, spilling from Showground Road.

Minor impacts are shown south of Engie Stadium, resulting from new built form proposed at
Grand Parade and Australia Avenue intersection. This minor impact to overland flow is
expected to be mitigated by development application design for surface grading at this
location.

e East: New connectivity between Parkview Drive and Betty Cuthbert Ave is proposed as part
of MP2050. The pattern of flood impacts shown in the Appendix A impact mapping is for
newly flooded areas (or “Was dry now wet”) associated with a widening of the road reserve.
Alternating patches of flood level increase and flood level decrease are a product of the
preliminary grading applied in the post-development scenario to smooth the topography that
facilitates the wider road reserve and connection to Parkview Drive. This area is subject to
detailed grading for accessibility, connectivity, and vertical geometry requirements for
vehicular movements and any potential active transport routes. The proximity to downstream
stormwater system in Bennelong Parkway and open space flood storage areas in
Bicenntennial Park provide ample opportunity for flood impact mitigation at detailed design
stages.

e Sout East: Flood impacts shown between Sarah Durak Ave and Shirley Strickland Ave are
the product of new connectivity and building massing of the MP2050 preliminary grading.
This flood impact is a result of changes to overland flow resulting from grading changes that
are subject to development application processes including detailed civil grading design and
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overland flow flood mitigation to the SOPA Stormwater Management and WSUD policy.
Potential development proposals will need to demonstrate that changes to the grading can
result in an acceptable flood impact outcome that mitigates impact to adjacent areas to the
satisfaction of SOPA.

e Olympic Boulevard north end: The ponding area north of Edwin Flack Avenue treats urban
runoff prior to discharge into Haslams Creek. The Central flood impacts discussed above are
primarily responsible for the increase in flooding of 200mm in this ponding area in the 1%
AEP. This impact will be reduced by future design stage of the Metro development.

6.3 Evacuation Strategy

Sydney Olympic Park is bounded by a number of creeks and rivers; namely Haslams Creek,
Powells Creek, Boundary Creek, Parramatta River and Homebush Bay. As such, evacuation
from Sydney Olympic Park is limited to the trunk roads; A6 Silverwater Road to the west, M4
Western Motorway to the south and A3 Homebush Bay Drive to the east. Sydney Olympic Park
is vulnerable to being cut-off by flooding if access to these arterial routes is prevented either
through inundation of local roads or other factors.

Wentworth Point is particularly at risk as Hill Road, the only public road into the peninsular, is
prone to flooding from minor storm events. A separate project by Parramatta Council is
underway to prepare a Hill Road & Haslams Creek Flood Study update, in preparation for
design of a Hill Road upgrade. As such this SOPA MP2050 evacuation strategy excludes
Wentworth Point, as a targeted evacuation strategy for this area is under development.

Based on the outputs from the 1% AEP flood modelling, evacuation routes to A6 Silverwater
Road and A3 Homebush Bay Drive can be maintained along the local roads within Sydney
Olympic Park, avoiding hazardous areas of ponding flood water. It is unlikely that a safe route to
the M4 Western Motorway can be maintained along Hill Road due to excessive ponding at
Kronos Hill. Watercourse crossings such as Holker Busway and Bennelong Bridge may provide
alternative means of evacuating Sydney Olympic Park to the surrounding suburbs.

A Flood Emergency Response Classification of Communities (FERCC) has been prepared
based on the PMF flood risk to the development portions of the SOPA precinct. The majority of
the developed land within the Land Application Boundary is classified as Area with Overland
Escape Route (OER). Although some areas do have rising road access, it's considered that
there could be congestion of vehicles across the precinct and that under PMF conditions that
free flowing traffic cannot be assumed. Refer Figure 6.3 for the FERCC.

6.3.1 Primary Emergency Response to Flooding - Evacuation

With a PMF storm, all viable access routes to surrounding trunk roads become cut off by
hazardous areas of flooding. Therefore, considering the FERCC and flood susceptibility of key
regional routes, the safest strategy would be to evacuate to areas within Sydney Olympic Park
where the risk of inundation is low.

Sydney Olympic Park has a range of existing facilities appropriate for the support of large
populations during the event of major and extreme flood events, including the following
recommended primary evacuation points. It is these facilities, and the development potential of
the MP2050 that enables the SOPA precinct’s objective (section 1.4) to serve the role as
Greater Sydney’s emergency response hub.

e Ken Rosewall Arena
e Giants Community Centre
e Olympic Park Metro Station (future)
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e Engie Stadium
e Qudos Bank Arena

These locations comprise entertainment facilities with services that provide for shelter and
sanitation/sustenance during and after major flood events. They can provide for safety in
extreme flood events and ensure the majority of the MP2050 development areas have access to
safety via overland egress route as classified by the Flood Emergency Response Classification
of Communities (FERCC) during the PMF.

Figure 6.3: PMF Flood Emergency Response Classification of Communities

arramattal Rivar,

Low Flood Island (LFI)
Area with Overland Escape Route (OER)
Area with Rising Road Access (RRA)
High Flood Island (HFI)
Mo Flood Impacts (MFI)

. ~a -

6.3.2 Secondary Emergency Response to Flooding - SIP

Should evacuation to a safe place be unattainable, the majority of development within the
precinct is likely to be appropriate for shelter-in-place given the reasonably short duration of
worst-case flooding conditions (less than 6 hours through urbanised zones). Individual SIP
proposals should be considered in accordance with the recently adopted guidance and any
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proposal would be subject to review of the primary and residual hazards from flooding
affectation at the relevant development parcels.
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7 Storm Water Management

7.1 Stormwater Strategy

The existing stormwater infrastructure may require rehabilitation or replacement with future
development, to improve sections which won’t have the appropriate design life. The strategy to
reduce the impacts of existing stormwater system constraints on potential development of
upstream areas through constructing a new pipe system/system upgrade will require condition
assessment and stormwater design during the detailed design coordination.

7.2 Stormwater Modelling

A detailed network of pipes and stormwater inlets can be introduced to the flood model to
ascertain the level of amenity provided by the stormwater system and effectiveness in removing
nuisance ponding. This approach is recommended in addition to the typical detailed modelling
of proposed stormwater infrastructure within drainage design packages that facilitate the
preparation of detailed engineering construction drawings. This serves to consider the wider
network and the influence of development on existing system constraints that can be overlooked
when assigning boundary conditions at the point of connection.

7.21 Existing System

The existing piped system in the precinct appears in a serviceable condition generally, from
review of site observations/reports of previous flooding conditions. Some assumptions have
been made in representing the network within the flood model, particularly in cases where
modification/upgrades have occurred, resulting in redundant or duplicate connections to the
downstream network.

7.2.2 Proposed System

With new development introduced to the catchment, the configuration of stormwater networks
will be modified to suit the new incoming building drainage connections and local regrading of
the topography.

Further amendments required to facilitate future development with adequate drainage system
capacity will be documented in future revision of this report as required.

7.2.3 Results

This future stormwater system sizing is subject to the configuration and staging of individual
developments, data for which is not present at this time and will be presented in a future
iteration of this report as required.
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8 Conclusion

This assessment provides detailed representation of the flooding regime at Sydney Olympic
Park under existing conditions and a potential future developed condition adopting preliminary
build form representation of future developments. The flooding mechanisms, behaviour and
resulting flood risk has been described across the precinct including both urban and more
natural receiving watercourses.

The Master Plan 2050 has been proposed to facilitate future development, which comprises
changes to the urban environment through the precinct which will affect the flooding regime.
The plans for future development have been integrated into the modelling assessment to
understand future flooding conditions that allow for development coordination and planning for
flood emergency response.

There are localised areas that benefit from master plan redevelopment in terms of a reduced
flood hazard. This is generally a result of regrading which provides a better opportunity for
overland flow management.

The modelling provides a baseline from which to assess development and stormwater
management options and understand the wider impact of these works on flood risk across the
precinct. The emergency management arrangements discussed in this report provide a
reference for future development in preparing site specific flood emergency response plans.

Recommended planning controls have been provided to guide future proponents in the
development of proposals for new/modified buildings, basements and the associated re-grading
of finished surfaces. These draft controls facilitate the sharing of flood management principles
through the development application process to ensure a consistent approach to flood risk
management is maintained.

It's noted that the recommendations of this report only apply to land within the extent of the
SOPA land application boundary, with limitations on the validity of modelling results beyond this
boundary in areas where the City of Parramatta is conducting additional studies. These areas
have been shown spatially on the flood mapping attached as Appendix A.
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A. Flood Mapping
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