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1. Introduction

1.1 Project Summary
BG&E have been engaged by Billbergia Pty Ltd to provide a Flood Assessment for the proposed development at

25-27 Leeds St, Rhodes. This document has been prepared to support the State Significant development

Application SSD-67419241.
The site is located on 25-27 Leeds St, Rhodes within the City of Canada Bay Council. As shown in the locality plan
in Figure 1-1, the site is bordered to the north by Parramatta River, to the west by Blaxland Road and to the south

by Leeds Street. The proposed development comprises six buildings including residential apartments, retail,
community facilities, public open space, and associated infrastructure.
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Figure 1-1 Site Locality Plan (SJB Architects 6924-DA-0100/2)

1.2 Purpose of Report and Legislative Context
The site is identified as being within a Flood Planning Area, according to the information available to Council from

the Rhodes East Priority Investigation Area Hydrology and Flooding Report commissioned by the NSW

Government.
The development would be subject to the flooding controls of the City of Canada Bay Local Environmental Plans

(LEP), Development Control Plan (DCP) and the Rhodes Place Strategy which identifies that “development
proposals needed to consider flood risk and avoid impacts on flood behaviour particularly in Leeds Street character

area”.
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This document has been prepared to support the State Significant development Application SSD-67419241 and is
also subject to the Planning Secretary’s Environmental Assessment Requirements (SEARSs). This document forms
the Flood Risk Assessment required to address the SEARS.

Issue and Assessment Requirements Documentation
15. Flooding Risk e Flood Risk
Assessment

¢ Identify any flood risk on-site having regard to adopted flood studies, the
potential effects of climate change, and any relevant provisions of the NSW
Flood Risk Management Manual.

¢ Assess the impacts of the development, including any changes to flood risk
on-site or off-site, and detail design solutions and operational procedures to
mitigate flood risk where required.

1.3 Project Documents
In preparing this report, BG&E have consulted the following documentation:

e Rhodes East Priority Investigation Area Hydrology and Flooding Report (Jacobs, 2016). The document is
available online at https://www.canadabay.nsw.gov.au/development/plans-policies-and-controls/planning-
controls-LEP-DCP.

e Lower Parramatta River Floodplain Risk Management Study - Flood Study Review (SKM, 2005). The document
was consulted to extract river flood levels.

e Exile Bay Catchment Flood Study (GRC Hydro, 2020). The document was consulted to extract sea rise levels.
e Floodplain Development Manual (DIPNR, 2005). This document defines flood hazard.
e Survey plan by SDG Revision C dated 10 March 2023 provided by the Client in August 2024 (Appendix A).

e 1% Annual Exceedance Probability (AEP) and the Probable Maximum Flood (PMF) flood depth mapping and
levels (Appendix B) provided by City of Canada Bay Council in November 2022. The depths and levels are
understood to have been extracted from the data from the Rhodes East Priority Investigation Area Hydrology
and Flooding Report.

e Site visit summary (Appendix C) prepared by BG&E in November 2022 following a site visit undertaken on 24
November 2022.

¢ Architectural drawings of the proposed development (Appendix D) provided by the Client in June 2024.
e City of Canada Bay Development Control Plan Part B8 — Flooding Control.
e NSW Flood Risk Management Manual 2023 and associated toolkit documents

The Rhodes East Priority Investigation Area Hydrology and Flooding Report flood model was requested but not
released by the NSW Department of Planning and Environment (DPE) at this project stage.
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2. Development Proposal

The proposed development consists of the demolition of the existing structures and the construction of six new
mixed-use building with two levels of basement. Basement car parking will be accessed from Blaxland Road and is
interconnected below all buildings. The proposed development plan and cross sections are shown in Appendix D.

GREAT NORTHERN RAILWAY

JOHN WHITTON BRIDGE

25-27 LEEDS
STREET, PROPOSED PROPOSED
RHODES BUILDING D BUILDING E
e v, o 11 STOREYS 12 STOREYS
5 _‘_h'_"“'—-r-'l ] el by

i

PROPOSED ' T
BUILDING C (1

/LANDRD 10 STOREYS |

INDICATIVE FORESHORE Lo
BUILDING LINE DASHED PARRAMATTA RIVER

PROPOSED

BUILDING B
8 STOREYS
|
; kb —EXISTING
L // BUILDINGS DOTTED
._ » . 1 . —W
'E PROPOSED PROPOSED PROPOSED
BUILDING B BUILDING A BUILDING F
10 STOREYS 12 STOREYS 17 STOREYS
&
&
H

=

Figure 2-1 Site Plan (SJB Architects 6924-DA-0101/2)

2.1.1 Drainage System

The proposed pit and pipe network is in accordance with the natural topography of the site and will preserve
existing stormwater overflow routes. The existing point of discharge is proposed to be maintained, given the site
grades towards Parramatta River. Under this proposal, there are no downstream properties that could be affected,
and the site stormwater discharge does not pass through any public drainage systems.

The discharge from site relative to Parramatta River is relatively small and will have little to no impact on
neighbouring properties and the water level of the river. More drainage information can be found in S22164 25-
27 Leeds St Stormwater Report (Rev E).

2.1.2 Ground Regrading

The ground level of the project site will be regraded away from the proposed buildings, toward Parramatta River, to
generally mimic the slope of Blaxland Road.
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3. Flood Behaviour and Flood Risk Assessment

3.1 Existing Site Information and Description

The site currently consists of two large industrial buildings. The site has an area of 11,962 sqm and is
approximately 86% impervious. Stormwater on site is captured through an existing pit and pipe network and is
discharged directly to Parramatta River. From a review of the survey by SDG, the site grades at approximately 5%
towards Parramatta River.

Survey data (Appendix A), existing conditions flood maps (Appendix B) and site photos (Appendix C) indicate that
there is a localised sag area on the west side of the existing building.

3.2 Existing (Pre-Development) Flood Behaviour

3.2.1 Overland Flows

The Rhodes East Priority Investigation Area Hydrology and Flooding Report shows shallow ponding of overland
flows occurring on the west side of the existing building in the 1% AEP and PMF storm events in a trapped sag
point.

The PMF maps also show localised stormwater flows on Leeds Street. In the PMF, flood depths on Leeds Street
are shallow (less than 250 mm) and are expected to generally remain within the kerb and gutter.

West of the site, Blaxland Road falls steeply from Leeds Street towards the Parramatta River at about 5%. Shallow
overland flows (typically less than 250 mm) in both the 1% AEP and PMF events are generally contained in the
kerb and gutter and are not anticipated to enter the site.

The small catchment area and shallow nature of the overland flows means they can be considered as “minor”.

! 1%AEP - Flood Depths (m)
[ 0.10-0.25
| 0,25 - 0.50

2 ® 1%AEP Flood Spot Level
Figure 3-1 1% AEP Flood Depths and Flood Levels - Existing Scenario (Source: City of Canada Bay Council)
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Figure 3-2 - PMF Flood Depths and Flood Levels - Existing Scenario (Source: City of Canada Bay Council)

3.2.2 Riverine Flooding

Council were unable to provide Paramatta River flood levels for the site. Based on the Lower Parramatta River
Floodplain Risk Management Study: Flood Study Review (LPRFRS) (SKM, 2005) the following river flood levels

apply:

o 5% AEP peak water level - 1.34 m AHD

o 1% AEP peak water level - 1.42 m AHD

e PMF peak water level - 2.07 m AHD

e 1% AEP with sea level rise — 2.35 m AHD

It should be noted that the 1% AEP flood level of 1.42m AHD from the LPRFRS is the same level as adopted in the
Rhodes East Priority Investigation Area Hydrology and Flooding report. This 1% AEP flood level of 1.42m AHD for
the river, referred to in both the LPRFRS and Rhodes East Priority Investigation Area flood report, is adopted on
the basis that tidal levels would dominate at this location.

Survey shows the top of stone seawall at 1.85 m AHD. Therefore the PMF from the river is likely to overtop the wall
and affect the lower portion of the site. However it is not predicted to affect the existing building.

With sea level rise applied to represent the potential year 2100 conditions, the 1% AEP river levels are predicted to
increase to 2.35 m AHD as per Council’s adopted Exile Bay Catchment Flood Study (GRC Hydro, 2020). This is
based on a 1% AEP harbour level of 1.435 m AHD plus 0.9 m freeboard.

3.2.3 Flood Hazard

The provided flood mapping demonstrates low flood hazard in the 1% AEP and PMF design events within the
project site boundary (under pre-development conditions).
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At Blaxland Road high hazard flows are anticipated in the PMF event, though in the 1% AEP event minimal
overland flows are anticipated on Blaxland Road and are contained to the kerb and gutter and road verge. Figure
3-3 and Figure 3-4 show an extract of the hazard maps at the area of interest.

Hazard is based on the Floodplain Development Manual (DIPNR, 2005) definition of hazard. Hazard is a product of
the depth and velocity of water. High hazard is likely to be explained from the high velocity of the shallow flows
caused by the steep grade of Blaxland Road. Depths remain shallow (typically less than 250 mm).

Legend
Study Area 3m AHD contour line 100 year ARI Flood Hazard

————— Railway I Low hazard

Figure 3-3 - 1% AEP Provisional Hazard Map (Source: 2016 Rhodes East Priority Investigation Area flood report)

I High hazard

Study Area

3m AHD contour PMF Flood Hazard - High hazard
----- Railway - Low hazard

Figure 3-4 - PMF Provisional Hazard Map (Source: 2016 Rhodes East Priority Investigation Area flood report)
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3.3 Flood Modelling Observations

The following observations have been made based on the Rhodes East Priority Investigation Area Hydrology and
Flooding report and flood maps provided by Council.

3.3.1 Pits and pipes network

As reported in Section 2 of the Rhodes East Priority Investigation Area Hydrology and Flooding report, the
stormwater pit and pipe network was not represented in the hydrology (DRAINS) model. Furthermore, the entire
drainage network was not included in the TUFLOW model due to limited availability of data. Therefore, overland
flows predicted by the flood modelling are likely to be conservative estimates as below ground flows and storages
are not represented in the models. The actual flood depths of ponding during flooding are therefore likely to be less
than reported.
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4. Proposed Development Risk Assessment

4.1 Post-Development Site Flood Behaviour

4.1.1 Overland Flows

Figure 4-1 shows the existing conditions 1% AEP flood map overlayed with the proposed building footprints. The
ponding within the site boundaries (west of the existing building) is not expected to be occur in the post-
development scenario for the following reasons:

e The existing sag point will be removed and site drainage will be handled by the stormwater network.
e The external areas will be regraded to remove the sag area and to increase the slope towards the river.

e To minimise the risk of local overland flows entering the buildings, grading of all external areas will direct rainfall
runoff away from the proposed buildings.

o Further details are given in the civil and stormwater report S22164 25 Leeds St Stormwater Report.

Based on the above, flooding internal to the site boundary is not expected to occur in post-development conditions.

=

Figure 4-1 - Proposed Buildings Overlayed to 1% AEP Flood Map

4.1.2 Riverine Flooding

The survey in Appendix A shows the top of stone wall at 1.85 m AHD. The 1% AEP river flood levels remain lower
than the river wall. The PMF from the river overtops the wall and affects the lower portion of the site. However, the
river PMF level (2.07 m AHD) is some 500 mm below the proposed ground floor levels of buildings and will remain
in the landscaped areas of the development and will not be a significant risk to the occupants of the site.

With climate change applied, the 1% AEP river levels are predicted to increase to 2.35 m AHD but remain below
the finished floor levels of the proposed buildings.
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4.2 Flood Development Controls

As per City of Canada Bay Development Control Plan (DCP), the project site falls under a Flood Planning Area
therefore flood control clauses apply. With reference to the Flood Planning Matrix in Section B8 of the DCP, flood
controls for low flood risk areas apply.

4.2.1 Finished Flood Levels

The minimum freeboard requirement for flood prone lands in case of overland flow path identified as minor is
assumed as 300 mm (Clause SW25 of Appendix 2 Engineering Specifications of Council’s DCP). 500 mm
freeboard is applied to mainstream (Paramatta River) flooding.

Table 4-1 shows the proposed buildings floors levels as per architectural drawings in Appendix D and flood levels
as per flood maps in Appendix B (upper floors above PMF not included). Since flooding within the site is not
expected to occur in the post-development scenario, the flood levels have been taken from Leeds Street and
Blaxland Road and Parramatta River and represent a worst case scenario.

Table 4-1 Proposed Buildings Flood Development Control

o Finished
Building Level / 1% AEP Flood
Floor Level PMF level or depth Comment
Usage (m AHD) Level or depth
Basement and carparking
Access from Blaxland Road.
Basement level linked between all
buildings.
Blaxland Road overland " 2 .
Basement 02 - || flow level at site access Additional measures to raise carpark
carparking : : location with depths typically | 8ccess to above Blaxland Road PMF
level before entering the carpark will
<250 mm) RN
further minimise risk.
Compliant, access not affected by
PMF.
Access from Blaxland Road.
Basement level linked between all
buildings.
Blaxland Road overland " 2 .
Basement 01 — : Additional measures to raise carpark
- . flow level at site access
carparking, loading / 0.00to 1.60 N/A location with depths typically | access to above Blaxland Road PMF
waste collection <250 mm level before entering the carpark will
further minimise risk.
Compliant, access not affected by
PMF.
SN Blaxland Road overland Access from Blaxland Road.
_ car parking including | 4.50 N/A flow level at site access Below buildings A, B C and D.
entrar?ce ’ o location with depths typically | compliant, access not affected by
Building A
Level 01 — Retail,
I 0,
entry Iok?by and 450 N/A N/A Compliant, FFL not affected by 1%
residential AEP
townhouses
Level 02 — . o
Community, plantand | 8.50 N/A N/A gggpllant, A el s By 1
residential
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Building Level /

Finished

1% AEP Flood

Floor Level PMF level or depth Comment
Usage (m AHD) Level or depth
Building B
. Compliant, PMF contained in Leeds
Level 0z = Sllosiklion | £20 A 7.0—-8.0m AHD Street. Not affected by 1% AEP
Level 02 — Entry lobby | ¢ - (overland flows) Compliant, FFL not affected by 1%
and residential ’ AEP
Building C
. . 8.89 m AHD Compliant, FFL not affected by 1%
LETEIRZEIRESEEIE] | EHe A (overland flows) AEP. PMF contained in road corridor.
Building D
Blaxland Road overland
Level 01 — Residential 4.00 N/A flow level at site access Compliant, FFL not affected by 1%
Townhouses ’ location with depths typically | AEP
<250 mm
Blaxland Road overland
_ . . flow level at site access Compliant, FFL not affected by 1%
Lewnel 02 = [Resietriel | 812 b location with depths typically | AEP
<250 mm
Building E
Level 01 - Ground ; 0
Floor - Retail and | 2500350 flood level plus resboard (500 mm)
building E entry lobby P
1.42 m AHD
Fire Stair EO3 (from 260 (Parramatta LT i) 451D ) Compliant, access not affected by
basement) : River level) (Parramatta River level) PME.
. . Compliant, FFL above the 1% AEP
Lol ez = st dey flood level plus freeboard (500 mm)
Building F
Level 01 - Ground ; 0
Floor - Retailand | 250 t0 3.50 flood level lus freeboard (600 mm)
building F entry lobby P
1.42 m AHD
Fire Stair FO3 (from 3.05 (Parramatta 248 i) 451D ) Compliant, access not affected by
basement) : River level) (Parramatta River level) PMF.
I 0,
Level 02 — Residential | 6.60 Compliant, FFL above the 1% AEP

flood level plus freeboard (500 mm)

4.2.2

Compliance with DCP

DCP criteria compliance can be summarised as follows:

4.2.2.1 Substation

B8.6 Floor Level control C3 applies. The sub-station is out of the PMF extent and therefore the proposed
development complies with this criteria.
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4.2.2.2 Floor Levels

For commercial and residential uses B8.6 Floor Level controls C2 and C5 apply.

The proposed buildings are compliant with floor level flood controls. Buildings are not affected by the 1% AEP

event overland flows or river flooding. In addition, the habitable floor levels are equal to or greater than the nearest
1% AEP flood level plus freeboard (300 mm for overland flows, 500 mm for mainstream (Parramatta River)

flooding).

As per table 4-1, the finished floor levels comply with the requirements of the DCP.

4.2.2.3 Car Parking and Driveway Access

According to the DCP matrix, B8.6 Car Parking and Driveway Access controls C1, C3, C5, C6 and C8 apply. Given

the belowground covered nature of the basement carpark C1 is not applicable.

Table 4-2 Proposed Buildings Flood Development Control
Control
C3

Garages capable of accommodating more than 3 motor
vehicles on land zoned for urban purposes, or enclosed car

The driveway providing access to the carpark is
located on the west side of Building C and D

Comment Compliance

with the complete inundation of an underground car park.
Council may consider relaxation of this requirement if it can be
shown by modelling that the catchment characteristics are
such that the maximum depth of inundation is less than
300mm.

river and are not expect to enter the site.

However, to provide additional risk mitigation, the
basement carpark access driveways will rise to up
from the low point of the road before entering the
basement to minimise risk of any overland flows
from entering the basement.

. YES
parking, must be protected from inundation by floods equal to providing access from Blaxland Road. No 1% AEP
or greater than the 100 year ARI flood. Ramp levels to be no flood occurs nearby.
lower than 0.5m above the 100 year ARI flood level.
C5 The driveway providing access to the carpark is
The level of the driveway providing access between the road located on the west side of Building C and D YES

. idi 0,
and parking spaces shall be no lower than 0.2m below the 100 | providing access from Blaxland Road. No 1% AEP
year ARI flood level. flood occurs nearby.
C6
Enclosed car parking and car parking areas accommodating - )
more than 3 vehicles, with a floor below the 100 year ARI flood | To be conditioned as a requirement. YES
level, shall have adequate warning systems, signage, exits and
evacuation routes.
There is no direct access to the basement from

C8 areas affected by the PMF. The maximum PMF
Enclosed underground car parks shall have all potential water | flood depth on Blaxland Road at the car park entry
entry points protected from the PMF. The intent of this location is a maximum of 250 mm and contained
requirement is to mitigate the creation of life threatening in the road corridor (as per Appendix B). Overland
circumstances and very high economic loss such as may occur | flows move down the steep road and towards the YES

4.2.2.4 Evacuation

Controls B8.6 Evacuation C3 and C4 apply for residential and commercial use.

Evacuation is not required as the buildings are not affected in PMF event. In the case of PMF overland flows on

Blaxland Street, high hazard flows are expected to be of short duration with flow depths remaining typically below

250 mm at the access to the site. Occupants of the site will be able to remain safe within the site for this short
duration. Vehicles would be required to remain in the basement which is protected to the PMF.
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4.2.3 Mean High Water Mark Setback

The Mean High Water Level (MHWL) for the Parramatta River at the site location is 0.6 m AHD. This is below the
surveyed top of wall at the riverfront. As such the development complies with the objectives of clause 6.4 of the

Canada Bay LEP 2013; “to ensure development in the foreshore area will not impact on natural foreshore
processes”.
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5. Conclusion

The proposed development is considered to satisfy the requirements of City of Canada Bay Development Control
Plan (DCP).

Based on the available information provided from Council, the following can be concluded:

e The flood model results show shallow flooding (up to 250 mm) in the 1% AEP on Blaxland Road. The PMF
results show localised stormwater ponding on Blaxland Road for a flood depth of less than 500 mm and typically
less than 250 mm and depths less than 250 mm on Leeds Street.

e Overland flows are typically contained to the roadways around the site in both the 1% AEP and PMF events.

e The existing sag point on the site will be removed as part of the development proposals and no flooding is
anticipated within the developed site. Local drainage will be handled by the stormwater network and the site
open areas will be graded away from all buildings.

¢ Finished floor levels comply with the floor level DCP criteria and the carpark entrance and the driveway are
compliant with the driveway DCP criteria.
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Appendices
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Appendix A -
Survey Plan
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Appendix B -

1% AEP and PMF Flood Maps
(Existing Pre-Development
Conditions)
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At BG&E, we are united by a common purpose — we
believe that truly great engineering takes curiosity,
bravery and trust, and is the key to creating
extraordinary built environments.

Our teams in Australia, New Zealand, South East
Asia, the United Kingdom and the Middle East,
design and deliver engineering solutions for clients
in the Property, Transport, Ports and Marine, Water,
Defence, Renewables and Resources sectors.

We collaborate with leading contractors, developers,
architects, planners, financiers and government
agencies, to create projects for today and future
generations.

ABN 67 150 804 603



