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Executive Summary
The Department of Planning & Environment (DPE) has partnered with Parramatta City Council to develop a
Structure Plan for the Camellia Precinct. Camellia is located within A Plan for Growing Sydney’s Greater
Parramatta to Olympic Peninsula Priority Growth Area. The Structure Plan will identify appropriate land uses
and built form for the precinct as well as identifying transport and infrastructure requirements to support future
growth.

The Camellia Precinct
The Camellia Precinct covers the peninsula bounded to the north by the Parramatta River, to the south by
Duck River and Western Motorway (M4), and to the west by James Ruse Drive. The precinct covers the
majority of the suburbs of Camellia, and Rosehill, and the north-east portion of the suburb of Granville.
The precinct includes a number of notable sites including the Rosehill Racecourse, Viva Energy site (Shell
Clyde refinery), and the Sydney Speedway.
The existing precinct is predominantly industrial development, with the exception of the racecourse and
speedway, and a small wetland to the east of the Viva Energy site. There is no existing residential
development within the precinct.

Stage 2 Flood Modelling
This study has been commissioned in two stages; Stage 1 – Desktop Review, and Stage 2 – Detailed
Modelling.
Based on the differences in the available flooding assessments completed to date and to better inform the
consideration of flooding in the Camellia Precinct when preparing the Structure Plan the Stage 1 assessment
recommended that a consistent flood modelling approach be adopted for the precinct. This was achieved by
creating a local 1D/2D floodplain model based on the available 1D/2D floodplain models of the lower Clay
Cliff Creek, Duck Creek and Duck River floodplains and the MIKE-11 Parramatta River sections, ALS data
and site survey and boundary conditions obtained from Council’s MIKE-11 model as appropriate. The aim
was to establish benchmark 100 yr ARI and indicative PMF levels and to inform the consideration of the
potential impacts of concept development on flooding.
The 100 yr ARI flood levels estimated using Camellia Precinct TUFLOW floodplain model are compared with
the design flood levels estimated using the MIKE-11 model of the Parramatta River and TUFLOW model of
Duck River and Duck Creek in Table 4-1 and Table 4-2 respectively.
It was concluded that a reasonable level of agreement between the MIKE-11 100 yr ARI flood levels and the
100 yr ARI flood levels estimated by the local Camellia Precinct floodplain model. It is noted 100 yr ARI flood
levels in the upper reach of the Parramatta River in the Camellia model are higher than the MIKE-11 flood
levels. These flood level differences may be due to the bathymetry of the Parramatta River which was
interpolated from the MIKE-11 sections. The refinement of this bathymetry may improve the level of
agreement.
It was noted that the 100 yr ARI flood levels in Duck River and Duck Creek are lower than reported in the
2012 WMAwater study. This is attributed to the difference between the downstream boundary condition
adopted in the 2012 study and the dynamic boundary condition incorporated in the Camellia Precinct model.
In relation to the PMF levels it is noted that in a reach of the Parramatta River downstream of James Ruse
Drive that the PMF level estimated by the Camellia Precinct model is considerably higher than estimated by
the MIKE-11 model. It is possible that the MIKE-11 model PMF levels in this reach are underestimated.
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Likewise the PMF levels in Duck River and Duck Creek are lower than reported in the 2012 WMAwater
study. This is attributed to the difference between the downstream boundary condition adopted in the 2012
study and the dynamic boundary condition incorporated in the Camellia Precinct model and the differences in
the critical storm durations in the Parramatta River catchment and the Duck River and Duck Creek
catchment.

Flood Risk Precincts
The Flood Risk Precincts which based on the results of the current modelling were mapped and differ in
some areas with previously mapped zone extents.
Changes in the mapped extents of High, Medium and Low Flood Risk zones reflect the differences between
the 100 yr ARI and PMF levels estimated by the Camellia Precinct model and the previous MIKE-11 model of
the Parramatta River and the TUFLOW model of the Duck River and Duck Creek floodplain.

Emergency Management
Emergency management plans overviewed in the Stage 1 Report (Cardno, 2015b) included:
•

The North-Western Metropolitan DISPLAN

•

The Parramatta DISPLAN

Other emergency management issues which were also discussed in the Stage 1 Report (Cardno, 2015b)
included:
•

Flood warning

•

Evacuation Routes

•

Shelter in Place

•

Sizing Temporary Flood Refuge

Emergency management issues discussed herein include:
•

Typical time for floodwaters to fill basement car parking

•

Indicative trigger levels for local warning systems for major development

The typical times to fill basement car parking located adjacent to the Parramatta River and indicative trigger
levels for local warning systems for major development are overviewed based on assessments undertaken for
the following two developments:
•

2-8 River Road West, Parramatta

•

Royal Shores, Ermington

These two sites are located adjacent to the Camellia Precinct upstream of James Ruse Drive and downstream
of Silverwater Road respectively.
While the flood level at any given time is a key factor when setting levels that trigger management responses
of equal concern is the rate of rise of floodwaters at any given time. A review of the predicted rates of rise of
floodwaters in a 100 year ARI event and the PMF disclosed that the rate of rise of floodwaters could vary from
0.6 m/hour (in a 9 hour 100 yr ARI event) to 1.8 m/hour (in a 2 hour 100 yr ARI event) to 2.5 m/hour (in a 3-4
hour PMF event). Concept trigger levels for both developments are outlined.
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1

Background

1.1

Context of the Study

The Department of Planning & Environment (DPE) has partnered with Parramatta City Council to develop a
Structure Plan for the Camellia Precinct. Camellia is located within A Plan for Growing Sydney’s Greater
Parramatta to Olympic Peninsula Priority Growth Area. As described by Cox, 2015:
Camellia is an emerging business, residential and recreational hub located on the
Parramatta River in the geographical heart of Sydney. The location, amenity and natural
beauty of the area has unrealised to enable a growing population, particularly of the Greater
Western Sydney, to work, live, shop and recreate in an environmentally and economically
sustainable manner.
The proposed delivery of the Western Sydney Light Rail network and new and upgraded
roads are not only an opportunity to consider the wider implications of enhanced transport
access and to comprehensively plan for the future of Camellia. Camellia has great potential
to become a major transit oriented quality employment, living and recreation while creating a
memorable gateway to Parramatta and as the anchor of the Parramatta to Olympic
Peninsula Growth Area.
The Structure Plan will identify appropriate land uses and built form for the precinct as well as identifying
transport and infrastructure requirements to support future growth.
The preparation of a Structure Plan for the Precinct needs to be informed by consideration of flooding and
drainage issues because the entire precinct is potentially affected by flooding, either from the Parramatta
Rive, Duck River, or both rivers simultaneously.

1.2

Study Area

The Camellia Precinct covers the peninsula bounded to the north by the Parramatta River, to the south by
Duck River and Western Motorway (M4), and to the west by James Ruse Drive. The precinct covers the
majority of the suburbs of Camellia, and Rosehill, and the north-east portion of the suburb of Granville.
The precinct includes a number of notable sites including the Rosehill Racecourse, Viva Energy site (Shell
Clyde refinery), and the Sydney Speedway. The Camellia Precinct is shown in Figure 1-1.
The existing precinct is predominantly industrial development, with the exception of the racecourse and
speedway, and a small wetland to the east of the Viva Energy site. There is no existing residential
development within the precinct.
It is subject to flooding from the Parramatta River, Duck River, Duck Creek and A’Becketts Creek (refer
Figure 1-1).
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Figure 1-1 The Camellia Precinct

Figure 1-2 Camellia Precinct Waterways
26 June 2015
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1.3

Structure Plan

The Structure Plan will identify appropriate land uses and built form for the precinct as well as identifying
transport and infrastructure requirements to support future growth. The draft Structure Plan for the Camellia
Precinct is shown in Figure 1-.
The main proposed change in land use zoning for the structure plan is the proposed area of mixed use land
in the north-west of the precinct, which will potentially allow for high density residential developments in this
location.
With respect to transport planning, the main proposed alteration is the creation of a future light rail line down
Grand Avenue with a bridge crossing over Duck River to Silverwater to the east. It is understood a number
of other potential road bridge crossings of both Parramatta River and Duck River are being considered at
present.

Figure 1-3 Camellia Precinct - Draft Structure Plan

1.4

Purpose of this Report

This study has been commissioned in two stages; Stage 1 – Desktop Review, and Stage 2 – Detailed
Modelling. This report summarises the outcomes of Stage 2 –Detailed Modelling, which involved the
following tasks:
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•

If needed create a local hydrological model for the precinct;

•

Create a local 1D/2D floodplain model based on available 1D/2D floodplain models and MIKE-11 river
sections, ALS data and site survey and boundary conditions obtained from Council’s MIKE-11 model
and/or the Duck River and Duck Creek model and/or the Clay Cliff Creek model as appropriate;

•

Run the local 1D/2D floodplain model to establish benchmark 100 yr ARI and indicative PMF levels,

•

Undertake an indicative assessment of the impact of climate change on 100 yr ARI flood levels in the
vicinity of the precinct;

•

Assess the rate of filling of representative basement car parks and likely warning times;

•

Assess the compliance or otherwise of the preferred development scenario with Council Planning Matrix
requirements;

•

Provide recommendations for any additional flooding controls for the precinct.
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2

Available Information

The following information was utilised within this study:

2.1

Previous Studies

2.1.1

2005 Lower Parramatta River Floodplain Study

The Lower Parramatta River Floodplain Risk Management Study/Plan was completed in 2005 in accordance
with the provisions of the Floodplain Development Manual applicable at that time. This study included a
Flood Study Review which re-assessed flood levels in a number of watercourses and in the tidal section of
Parramatta River, between the Charles Street weir and Ryde (road) Bridge. The Flood Study Review
provided the base data for the subsequent Floodplain Risk Management Study.
The study was commissioned by Parramatta City Council to update the previous data on flood levels and
extents. PCC was aware that the results predicted in the 1986 study would now be subject to change due to
changes in the catchment such as urbanisation and the construction of flood mitigation projects in the upper
catchment. It also recognised that the previous flood extent mapping was based on the best information
available at the time, but it was of variable reliability and did not provide an assessment of flood hazard.
The LPRFS adopted the then best current practice to review the flood data which included (SKM, 2005):
•

up-to-date catchment hydrology for the Upper Parramatta River Catchment;

•

existing/ updated hydrology for the tributaries within the Lower Parramatta River study area;

•

Airborne Laser Survey;

•

an additional 70 surveyed cross-sections;

•

the widely used and accepted MIKE-11 hydraulic model;

•

use of GIS to develop digital terrain models;

•

multiple design storms to generate maximum flood levels; and

•

appropriate methodology for estimating concurrent flows in tributaries.

Generally, results from the review compared well with previous studies. However, flood levels estimated in
the 1986 Lower Parramatta Flood Study prepared by Willing and Partners in the Lower Parramatta River
downstream of Subiaco Creek (including the Duck River confluence) were up to 1.2m lower than those
derived in the 2005 review. The reasons for this difference as described in the 2005 Flood Study report
include:
•

revision of the critical duration to 9 hours for the Upper Parramatta River catchment in the 2005
study, due to the inclusion of channel routing and the effect of the Darling Mills Retarding Basin
and other flood mitigation works. This leads to an increase in the volume of floodwaters;

•

more detailed and complete survey data; and

•

the adoption of an integrated modelling approach and consistent design storms for the main river
and tributaries.

It is our understanding that Parramatta City Council adopted the design flood levels from this study for planning
purposes in 2005.
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2.1.2

2012 Lower Parramatta River Flood Levels under Climate Change

In 2010 Parramatta City Council commissioned a further study. The overall objective of this study was to
review the 2005 Lower Parramatta River Floodplain Risk Management Study and Plan in the light of potential
climate change impacts on flood behaviour.
It was expected that this would generally consist of the following:
•

Assessing potential climate change impacts through modelling of the sensitivity analyses
recommended by the “Practical Consideration of Climate Change: Floodplain Risk Management
Guidelines” – Department of Environment and Climate Change, 2007 and incorporating the
expected sea level rises outlined in the “NSW Sea Level Rise Policy Statement, 2009”.

•

Determining whether the impact of climate change is a key issue at any locations within the Lower
Parramatta river catchment.

•

Examining current Management Plan options/recommendations to assess where appropriate
modifications may be required and if so,

•

Developing appropriate alternate recommendations incorporating climate change which can be
integrated into the Lower Parramatta Floodplain Risk Management Plan.

•

Outlining some potential climate change management strategies for existing and future
development and associated practical issues.

•

Assessing the significance of climate change impacts on flood planning levels for this catchment.

It is our understanding that the findings of this study have not yet been adopted or released by Council.
Based on discussions with Parramatta City Council in 2012 an indicative assessment of the impact of climate
change on the 100 yr ARI flood levels in the year 2100 was undertaken to inform a Discussion Paper on
Flooding of the DHA Site in Ermington (Cardno, 2012). This assessment was based on an assumed 15%
increase in design rainfall (yielding a 12% increase in 100 yr ARI flood flows) and sea level rise of 0.9 m.
2.1.3

2007 Clay Cliff Creek Catchment Master Drainage Plan

A Catchment Master Drainage Plan for the Clay Cliff Creek catchment at Parramatta was prepared in 2007.
The aim of the study as set out by Parramatta City Council was to identify overland flow problem areas,
locations of surcharge due to insufficient pipe capacity and pit inlet capacity, and localised flooding with areas
of improvement. The study aimed also to prepare cost effective options based on cost benefit analysis.
The 2007 study assembled a hydrological model of the Clay Cliff Creek catchment and input local flow
hydrographs into an xpswmm 1D/2D floodplain model.
2.1.4

Clay Cliff Creek Flood Impact Assessments

Since 2013 a number of flood impact assessments for planned development within or adjacent to the
Camellia Precinct on the Clay Cliff Creek floodplain have been undertaken in the Parramatta LGA including:
•
•
•
•

2-8 River Road West, Parramatta
32 Tramway Avenue, Rosehill
125-129 Arthur St, Rosehill
23 Oak St and 19-21 Hope St, Rosehill

On the basis that Cardno previously prepared a 1D/2D model of the Clay Cliff Creek floodplain which
extends to its outfall into the Parramatta River the proposed approach was to extend this model to include a
reach of the lower Parramatta River and its floodplain. In order to reduce the size of the overall model to
assess the impacts of planned development the Clay Cliff Creek model was truncated at the railway line
which is a local hydraulic control.
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The Parramatta River was represented in the 1D/2D floodplain model as 2D terrain which was created from
the cross sections extracted from the lower Parramatta River floodplain model between and including
PARRAMATTA_R 3248 to PARRAMATTA_R 4452. The overbank areas not already represented in the Clay
Cliff Creek model were included in the 2D domain using ALS data which was previously supplied by Council
for the Clay Cliff Creek study.
The adopted downstream boundary condition was a stage hydrograph extracted from the lower Parramatta
River floodplain model at PARRAMATTA_R 4452.
The upstream boundary conditions were a flow hydrograph in the Parramatta River extracted from the lower
Parramatta River floodplain model at PARRAMATTA_R 3248 and the flow hydrograph generated by the Clay
Cliff Creek model at the Railway Line. Local inflow hydrographs were also input within the study area based
on the subcatchment discretisation adopted in the 2007 Clay Cliff Creek catchment study.
The roughness zones for the additional Parramatta River overbank areas were guided by the roughness
values previously adopted in the 2007 Clay Cliff Creek catchment study.
It was previously determined that the 9 hour storm burst duration is critical for the lower Parramatta River
while the 2 hour storm burst duration is critical for the Clay Cliff Creek catchment. Consequently the local
xpswmm1D/2D floodplain model was run to estimate design flood levels under the 2 hour storm burst and
the 9 hour storm burst.
The assessment of 20 yr ARI, 100 yr ARI and PMF flood levels, depths, velocities, velocity x depth and
hazard was undertaken for the following scenarios
•

Existing Conditions – 20 yr ARI and 100 yr ARI 2 hour and 9 hour design storm bursts and 4 hour
PMP storm;

•

Future Conditions – 20 yr ARI and 100 yr ARI 2 hour and 9 hour design storm bursts and 4 hour
PMP storm

•

Future Conditions – 100 yr ARI 2 hour and 9 hour design storm burst with 50% blockage and 100%
blockage of the culvert under River Road West

2.1.5

2012 Duck River and Duck Creek Flood Study Review

In November 2012 WMAwater released the final report on the Duck River and Duck Creek Flood Study Review.
This study reviewed and extended previous flood studies of the Duck Creek and Duck River floodplain. The
aims of this study were to:
(i)
(ii)
(iii)
(iv)

(v)
(vi)

undertake design flood analysis for the 20%, 5%, 2% and 1% average exceedance probability
(AEP) events and the Probable Maximum Flood (PMF),
ensure consistency in flood modelling approach for both catchments,
ensure consistency in flood modelling approach within Auburn and Parramatta LGAs along Duck
River,
ensure compatibility with the outflows from the upper Duck River catchment Flood Study. The
previous Duck River Flood Study indicated peak flows significantly higher than those provided in
the current upper Duck River Stormwater Catchment Study for Bankstown City Council;
assess the possible effects of climate change (increase in design rainfalls) in accordance with the
Department of Environment, Climate Change and Water’s current guidelines;
update the flood extent and hazard mapping to incorporate the most up to date and reliable ALS.
Parramatta City Council has ALS from 2001 and 2006 but it was determined that the 2006 ALS
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(vii)
(viii)
(ix)
(x)

was of lesser accuracy than the 2001 dataset and for this reason the 2001 ALS was used. ALS
was available for Auburn for 2006. This combined dataset (Parramatta 2001 and Auburn 2006) was
provided by the Upper Parramatta River Catchment Trust (as part of the study this dataset was
verified using available survey from Reference 1),
resolve anomalies with the historical flood height data adopted in the previous studies, undertake
sensitivity analyses,
assume consideration of blockage at each culvert,
identify properties inundated and assign design flood levels,
adopt downstream water levels consistent with those in the Lower Parramatta River Flood Study
Review of May 2005.

This report details the results and findings of the investigations. The key elements include:
•
•
•
•
•

2.2

description of study area,
review of previous reports,
a summary of available historical flood related data,
calibration of the hydrologic and hydraulic models,
definition of the design flood behaviour for existing conditions through the analysis and
interpretation of model results.

Topography

A surface Digital Elevation Model (DEM) was assembled using the following data:
•

•

•

•

DEM data utilised in 2D TUFLOW hydraulic modelling of the 2012 Duck River and Duck Creek
Flood Study Review (WMAwater, 2012). The 2D DEM used in the TUFLOW model was based on
a 2m x 2m rectangular computational grid;
DEM data utilised in 2D xpswmm hydraulic modelling of the Clay Cliff Creek floodplain prepared
by Cardno. The 2D DEM used in the xpswmm model was based on 2m x 2m rectangular
computational grid;
ALS data provided by Parramatta Council, where existing model DEM data (see above) is available
this data has been adopted. However the previous DEM extents do not cover the entire Camellia
Precinct study area, therefore Council’s ALS data has been used to extend DEM to cover the entire
study area;
ALS is unable to penetrate the surface of water bodies and therefore provides no data on the bed
geometry of the Parramatta River. Hence the Parramatta River bed geometry was represented in
the DEM based on the 1D cross sections extracted from the Lower Parramatta River MIKE11
model. The bed and bank geometry were interpolated between cross sections to create a 2D DEM
of the river bed and banks.

Similar to the previous DEM’s a 2m x 2m rectangular computational grid has been adopted for the DEM for
Camellia Precinct. The topography of the Camellia Precinct and surrounding areas is shown Figure 2-1.

2.3

Aerial Photographs

Aerial photographs were sourced from NearMap in April 2015.
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Figure 2-1 Topography of Camellia Precinct

2.4

Drainage Asset Data

Drainage asset data was provided by Parramatta City Council in the form of a GIS layer of Council-owned
stormwater pipes within the Camellia precinct. The following asset data was provided:
•
•

•

Pipe diameter and culvert dimensions (width and height);
Upstream and downstream conduit inverts. This data was not available for all conduits, particularly
at pits or junctions located outside the public road reserve, such as at outfalls to receiving water
waters including the Parramatta River and Duck River which are located on private land;
Pits and inlets: Three generic pit types were identified:
̶
̶
̶

26 June 2015
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3

Stage 1 Assessments

3.1

Scope of Stage 1

Stage 1 was a desktop review of the study, which involved the following tasks:
•

Drainage Assessment:
̶
̶

Assess the existing capacity of the existing stormwater infrastructure, both inlet pits and
stormwater pipes, within the precinct to meet the needs of current and future land uses;

•

Provide recommendations (at a high level) for improvements required to the stormwater
drainage network, including estimated costs for augmentation / upgrade to support future
precinct re-development;

Flooding Assessment: Undertake a desktop review of existing flood studies, including all flood
modelling and flood mapping data relevant to the Camellia precinct, as well as Parramatta LEP 2011
flood design controls to:

̶

̶

Identify flood affected land and provide recommendations on how it should be considered
in the Structure Plan.
̶

Identify appropriate flood planning levels in accordance with the Floodplain Development
Manual (NSW Government, 2005) and Council standards and guidelines.

̶

Identify suitable emergency evacuation route for the Precinct.

̶

Identify infrastructure works required to manage flood levels and overland flow paths to suit
the preferred development option and associated cost estimates.
Provide recommendation for the scope of work for Stage 2 to inform the detailed rezoning
process for the Precinct.

3.2

Drainage

3.2.1

Drainage

The broadscale assessment was undertaken of the drainage systems located in the public domain in the
Camellia precinct were assessed to inform the structure planning.
Reference reaches in the major Council-owned stormwater drainage systems were identified within the
Camellia Precinct using available pit and pipe data. The subcatchments draining to each of these reaches
were delineated. The subcatchments which drain to drainage systems within the public domain are shown in
Figure 3-1.
Local subcatchments which are assumed to not drain to Council’s drainage system include:
•
•
•

Rosehill Racecourse; and
Rosehill East;
The Sydney Speedway

A DRAINS model was run to estimate peak flows under the 1 yr, 2 yr, 5 yr, 10 yr, 20 yr, 50 yr, and 100 yr
Average Recurrence Interval (ARI) events. The storm burst durations which were assessed were 30
minutes, 45 minutes, 60 minutes, 90 minutes, and 120 minutes
It is assumed that future runoff will be comparable to existing runoff because any new development would be
expected to comply with Council’s On-Site Detention (OSD) requirements as outlined in Section 1.5 of the
Design and Development Guidelines (Parramatta Council, 2008).
The assessment of the hydraulic capacity of the stormwater conduits was undertaken using DRAINS models
of each system. For the purposes of this capacity assessment of pipe capacity DRAINS was run with
unlimited inlet capacity in order to identify any hydraulic limitations in the existing drainage systems. As
separate assessment of the capacity of inlets was undertaken to identify any reaches with inlet limitations.
26 June 2015
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Figure 3-1 Drainage Catchments in the Public Domain within the Camellia Precinct

As stated in Section 1.3.1 of Design and Development Guidelines (Parramatta Council, 2008), Council’s
recommended minimum capacity for “street drainage” is the 20 year ARI event.
Of the 31 assessed subcatchments in Camellia Precinct, 23 of these subcatchments do not currently meet
Council requirements.
Assessing the inlet capacity against Council’s requirement for 20 year ARI capacity, 18 of the 31
subcatchments in Camellia Precinct do not have sufficient inlet capacity to capture the 20 year ARI runoff.
Based on the assessment of existing conduit and inlet capacity, the drainage augmentation works that would
be required to upgrade the drainage systems in the public domain to meet Council’s recommended 20 yr ARI
drainage system capacity has been broadly identified. These augmentation works would comprise installing
additional inlets and additional drainage lines.
The overall present value of estimated costs of the drainage augmentation works that would be required to
upgrade the drainage systems in the public domain to meet Council’s recommended 20 yr ARI drainage
system capacity are as follows:
•
•
•

Capital cost
Operational Cost
Replacement cost

26 June 2015

$7.35 million
$0.672 million
$1.2 million
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3.2.2

Water Quality

For new developments in Parramatta Council Local Government Area (LGA), stormwater quality treatment
targets are outlined in Section 1.19 of Design and Development Guidelines (Parramatta Council, 2008).
While no sites have been explicitly identified the indicative measures which would be required to meet
Council’s water quality treatment targets have been sized and costed to inform future consideration of
opportunities within the structure Plan. Conceptual sites for concept treatment measures in the public
domain are identified. Indicative sizing of alternative ponds and wetlands in combination with Gross
Pollutant Traps (GPTs) at each of the potential sites was undertaken.
The overall present value of estimated costs of the stormwater treatment works located in the public
domain to meet Council’s stormwater treatment targets are as follows:
GPTs
•
•
•

Capital cost
Operational Cost
Replacement cost

$1.28 million
$0.752 million
$0.25 million

Capital cost
Operational Cost
Replacement cost

$12.8 million
$3.8 million
$2.34million

Ponds
•
•
•

or Wetlands
•
•
•

3.3

Capital cost
Operational Cost
Replacement cost

$10.2 million
$2.71 million
$6.895 million

Flooding

The Camellia precinct is subject to flooding from the Parramatta River, Duck River, Duck Creek and A’Becketts
Creek. Flooding assessments have been previously undertaken for all these watercourses. Current available
information on flooding has been derived from the flooding assessments of the Parramatta River, Duck River
and Duck Creek floodplains.
The mapped Flood Risk Precincts for the Camellia Precinct based on flooding from the lower Parramatta
River (both mapped extents) and the lower Duck River and lower Duck River floodplain all overlap. There is
reasonably good agreement between the mapped extents except in relation to the Rosehill Racecourse.
The following general comments can be made regarding the flood affectation of the Camellia Precinct based
on the mapping from both studies:
•

High Risk Precinct (100 year ARI high hazard): While this precinct is predominantly restricted to the
Duck Creek, Duck River and Parramatta River watercourses it also includes the following areas:
̶

26 June 2015

In the south-west of the precinct near Kay Street a number of existing developments are
affected by flooding from Duck Creek;

̶

On the southern side of Duck Creek significant portions of Deniehy Street and Tennyson Road
as well as adjoining industrial land;
̶

Significant portions of the low-lying eastern portion of the Viva Energy site including the
existing wetland area affected by flooding from the Duck River near the confluence with the
Parramatta River;
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̶

The low-lying portion along the western boundary of the precinct adjoining Clay Cliff Creek
bounded by Grand Ave to the north and the rail line to the east;
̶

•

The north-west corner of the precinct near the rail line is affected by flooding from the
Parramatta River

Medium Risk Precinct (between the High Risk precinct boundary and the 100 year ARI flood
extent): For the most part this zone fringes the High Risk Precinct affecting larger expanses at the
same locations identified above. The two major additional areas of Medium Risk not included in
the previously identified areas are:
̶
̶

Shirley Street near Duck Creek as well as an overland flowpath within the Viva Energy site to
the east of Shirley Street that discharges to Duck River;

•

A flood runner originating from the Parramatta River near Thackeray Street which flows
through industrial properties to the eastern end of Grand Avenue, re-connecting with the
Parramatta River near Clyde Wetland.

Low Risk Precinct (between the Medium Risk precinct boundary and the PMF extents): Essentially
the entire Camellia Precinct is located within the Low Risk precinct with the exception of the
elevated western portion of the Rosehill Racecourse site which is flood free.

3.4

Planning

3.4.1

Parramatta LEP and DCP

Section 6.3 of the Parramatta Local Environment Plan (LEP) 2011 outlines the minimum requirements for
land lower than the Flood Planning Level (FPL) which is defined as land the 100 year AR flood level plus 0.5
metre freeboard.
The Parramatta DCP 2011 defines Camellia as a Strategic Precinct.
No precinct specific development controls for flood prone land are identified under Section 4.3.1 of the
Parramatta DCP 2011, consequently the development controls for flood prone land given in Section 2.4.2.1 of
the Parramatta DCP 2011 apply to the Camellia Precinct. The same flood related development controls are
also outlined within the Parramatta Local Floodplain Risk Management Policy (Parramatta Council, 2006).
Section 2 of the Parramatta DCP 2011 describes site planning considerations including design objectives,
design principles and design controls.
Table 2.7 provides the Floodplain Matrix that identifies planning and development controls. Figure 2.7 states
that: “Freeboard equals an additional height of 500mm” and that Floor Level Note 2 requires “Habitable floor
levels to be equal to or greater than the 100 year ARI flood level plus freeboard“.
The mapping of the flood risk precincts provides an indication of the development controls that are relevant
throughout the Camellia Precinct.
3.4.2

Responding to Climate Change

In October 2007 the then NSW Department of Environment and Climate Change (DECC) released a guideline
titled “Practical Consideration of Climate Change”. As discussed in the guideline, climate change is expected
to have adverse impacts upon sea levels and rainfall intensities, both of which may have significant influence
on flood behaviour at specific locations
Based on discussions with Parramatta City Council in 2012 an indicative assessment of the impact of climate
change on the 100 yr ARI flood levels in the year 2100 was undertaken to inform a Discussion Paper on
Flooding of the DHA Site in Ermington (Cardno, 2012). This assessment was based on an assumed 15%
increase in design rainfall (yielding a 12% increase in 100 yr ARI flood flows) and sea level rise of 0.9 m.

26 June 2015
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In the reach of the lower Parramatta River this climate change scenario would increase 100 yr ARI flood
levels by 0.24 m at the Duck River confluence up to 0.31 m at James Ruse Drive. Upstream of James Ruse
Drive the increase is around 0.45 m.
The 2012 Duck River and Duck Creek Flood Study Review also assessed the possible effects of climate
change (10%, 20% and 30% increase in design rainfalls) in accordance with the former Department of
Environment, Climate Change and Water’s current guidelines. In the lower Duck River a 12% increase in the
100 yr ARI (2 hour) rainfall increases 100 yr ARI flood levels by 0.08 m – 0.1 m while a 30% increase would
increase 100 yr ARI flood levels by 0.17 m – 0.18 m.
Management Strategies for locations where the ramifications of Climate Change are considered Minor or
Significant are discussed in Sections 4.1 and 4.2 of DECC, 2007 respectively.

3.5

Emergency Management

3.5.1

North West Metropolitan and Parramatta DISPLANs

Emergency management on the Camellia peninsula is managed under
•

The North West Metropolitan District Disaster Plan (DISPLAN) released in November 2011 to
ensure coordinated and efficient management of the Prevention, Preparation, Response and
Recovery arrangements for emergencies within the North West Metropolitan Emergency
Management District; and

•

The Parramatta Disaster Plan (DISPLAN) released in 2010 which details arrangements for
preparing for, responding to and recovering from emergencies within the City of Parramatta

As described in the Parramatta DISPLAN, it encompasses arrangements for:
a)
b)
c)
d)

Incidents controlled by combat agencies.
Emergencies controlled by combat agencies and supported by the Local Emergency Operations
Controller.
Emergency operations for which there is no combat agency.
Circumstances where a combat agency has passed control to the Local Emergency Operations
Controller

The area covered by the plan comprises the whole of the City of Parramatta.
3.5.2

Flood Warning

Discussions with the NSW SES have previously identified the following status of flood warnings for the
Parramatta CBD:
•

The Bureau of Meteorology does not prepare flood predictions for the Parramatta River;

•

Only a Draft Flood Warning Plan has been prepared to date by the NSW SES. This draft was
prepared a number of years ago and while it is planned that it will be updated this does not have a
high priority in view of the level of flood protection in the Parramatta CBD that has been achieved
by various works undertaken in the upper catchment including the Loyalty Road basin.

3.5.3

Evacuation Routes

Existing evacuation routes from the Camellia precinct are limited as there are only two exit routes, both of
which cross through areas of high hazard flooding.
The two primary westbound paths of evacuation are:
•

Grand Avenue to James Ruse Drive via Hassall St; and

•

Unwin St to the Parramatta Road via Kay St and Wentworth St.

26 June 2015
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The current available evacuation route requires vehicles to drive west along Hassall Street, cross over the
railway bridge and turning right onto James Ruse Drive before driving north. The intersection of James Ruse
Drive and Hassall Street is a local is a low point which is subject to flooding in a 100 yr ARI event and would
be unsafe for vehicles for around 5 hrs 20 mins in a 100 yr ARI flood and around 7 hrs 50 mins in a PMF.
Hence this route is unsuitable for evacuation in major floods.
Instead, it may be possible to direct traffic in a flood emergency across the railway lines at Grand Ave which
would allow traffic to enter James Ruse Drive slightly north of the Hassall St intersection. While this route
would be also inundated in extreme floods it would offer egress from Grand Avenue for a longer period than
the current egress via Hassall Street. Flooding at the Grand Ave / James Ruse Drive intersection would be
unsafe for vehicles for around 3 hrs in a 100 yr ARI flood and around 5 hrs 30 mins in a PMF.
This route would permit evacuation north along James Ruse Drive for approximately an additional 60 mins in
a 100 yr ARI flood and 30 mins in a PMF before the Camellia peninsula would become isolated. This route
would require the establishment of a level crossing at the railway line. This would be only activated in times
of flood emergency. It would likely require the co-ordinated action of officers from the NSW Police, SES and
Sydney Trains.
Due to the problematic low point on James Ruse Drive, a possible alternative evacuation route from Grand
Ave would be south through Rosehill Gardens before crossing the railway line before crossing James Ruse
Drive to Weston Street. Other potential alternatives for northward evacuation could include new crossings of
the Parramatta River to connect Grand Ave to Park Road where there is already pedestrian access or to
South Street via private driveways.
The westbound evacuation route in the southern areas of the peninsula is along Devon St, Unwin St, Kay
Street and Wentworth Street to Parramatta Road. This route crosses A’Becketts Creek and Duck Creek.
The A’Becketts Ck crossing and Duck Creek crossing are vulnerable to flooding from the local creeks as well
as the Parramatta River in extreme floods. While the A’Becketts Creek crossing is safe to cross in a 100 yr
ARI flood the Duck Creek crossing would be unsafe for vehicles for around 3 hrs 40 mins in a 100 yr ARI
flood.
In a PMF both crossing were completely inundated by the PMF level from the Parramatta River. The
assumed constant water level at the Parramatta River confluence gives a misleading estimate of the likely
duration of closure of these crossing in a PMF. It is noted that this route would be closed for less time during
a 100 yr ARI flood than the evacuation route via Hassall Street and would be closed for a comparable time to
the possible alternative Grand Ave evacuation route to James Ruse Drive.
During closure of the Unwin St / Kay St evacuation route a potential alternative evacuation route to the west
would be to turn into Rosehill Gardens (at P) and cross through the property before crossing the railway at
the existing railway crossing and continuing north to cross James Ruse Drive to Prospect Street. This
alternative may include upgrading the current pedestrian crossing to a vehicle crossing which could be
configured as a pedestrian crossing for normal conditions and with the removal of any barriers could act as a
vehicular railway crossing during major floods.
If evacuation along Unwin St is problematic then an alternative may be to evacuate north along Colquhoun
St and Durham St to Grand Ave particularly if any future crossing across the Parramatta River permit
evacuation to the north of the Parramatta River.
3.5.4

Shelter in Place

It is expected that the short warning times will mean that in the case of extreme floods that there would be
insufficient time to evacuate all future residents and/or visitors and workers from the peninsula via existing
available routes and that instead residents and/or visitors and workers would need to shelter in place unless
new alternative evacuation routes are established. Under circumstances the expected time that visitors and/or
residents and workers would need to shelter in place could be up to 8 hours in a PMF.

26 June 2015
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In the case of recent development on the Clay Cliff Creek floodplain a maximum density of 2 m2 per person
has been adopted for refuge areas in view of the length of time visitors and/or residents may be required to
shelter in place.
Ideally this refuge should be indoors but if this was not available and the refuge was within a Podium Level or
Communal Terrace then it would be necessary to incorporate roofing of a sufficient area to protect visitors
sheltering on this level from inclement weather.

26 June 2015
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4

Stage 2 Flooding Assessment

The Camellia precinct is subject to flooding from the Parramatta River, Duck River, Duck Creek and
A’Becketts Creek. Flooding assessments have been previously undertaken for all these watercourses.

4.1

Previous Modelling Approaches

4.1.1

Lower Parramatta River Floodplain

The Lower Parramatta River Floodplain Risk Management Study/Plan was completed in 2005 in accordance
with the provisions of the Floodplain Development Manual applicable at that time. This study included a
Flood Study Review which re-assessed flood levels in a number of watercourses and in the tidal section of
Parramatta River, between the Charles Street weir and Ryde (road) Bridge. The Flood Study Review
provided the base data for the subsequent Floodplain Risk Management Study.
The following should be noted with regards to the modelling methodology adopted within the Lower
Parramatta River Floodplain Risk Management Study (SKM, 2005):
(i)

(ii)

(iii)

4.1.2

Hydraulic modelling was undertaken using a MIKE-11 1D model based on over 600 cross sections
and included a detailed representation of the Clay Cliff Creek system and roads. The locations of
MIKE-11 model cross sections in the vicinity of the Camellia Precinct are shown in Figure 4-1;
The cross section extents only represent the main waterways and do not extend onto the adjoining
floodplain consequently the temporary flood storage on the peninsula has not been accounted for
within the model. While it is expected that this has minimal impact on estimated 100 year ARI flood
levels and velocities in the lower Parramatta River it does have a potential impact on the estimated
PMF levels;
The flood levels estimated by the MIKE-11 model have been extrapolated across the peninsula to
map Flood Risk Precincts.
Duck River and Duck Creek Floodplain

In November 2012, WMAwater released the final report on the Duck River and Duck Creek Flood Study
Review. This study reviewed and extended previous flood studies of the Duck Creek and Duck River
floodplain. The aims of this study were to in part:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

26 June 2015

undertake design flood analysis for the 20%, 5%, 2% and 1% average exceedance probability
(AEP) events and the Probable Maximum Flood (PMF),
assess the possible effects of climate change (increase in design rainfalls) in accordance with the
Department of Environment, Climate Change and Water’s current guidelines;
update the flood extent and hazard mapping to incorporate the most up to date and reliable ALS,
resolve anomalies with the historical flood height data adopted in the previous studies, undertake
sensitivity analyses,
assume consideration of blockage at each culvert,
identify properties inundated and assign design flood levels,
adopt downstream water levels consistent with those in the Lower Parramatta River Flood Study
Review of May 2005.
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The following should be noted with regards to the modelling methodology adopted within the Duck River and
Duck Creek Flood Study Review (WMAwater, 2012):
•

The hydraulic modelling approach was based on assembling and running an integrated onedimensional/two-dimensional (1D/2D) hydrodynamic model. The floodplain and overbank areas
were defined as part of the 2D model domain whilst in-bank features were represented in 1D
elements;

•

The 2D model extents (shown in Figure 4-3 as a maroon line) encompassed the entire 100 year
ARI flood extents. However due to the extreme flooding in the PMF, the extent of flooding extends
to the model boundary Which indicates that PMF flood flows are attempting across the northern
portion of the Camellia Precinct toward the Parramatta River;

•

A constant water level boundary condition was applied at the downstream limit of the TUFLOW
model representing the peak water level in Parramatta River. These boundary levels were
obtained from the 2005 Lower Parramatta River Floodplain Risk Management Study and Plan
(SKM, 2005) MIKE-11 model. This assumption ignores any differences in the timing of flooding in
the lower Parramatta River, and Duck River and Duck Creek and hence is a conservative
approach;

•

All buildings and storage tanks were assumed to act as flow obstructions with the outlines of these
structures determined from aerial photography. These have therefore been removed from the
hydraulic model as shown in Figure 4-3. This does not imply that the buildings are not flood
affected, rather it is a conservative approach to assessing available flood storage on the floodplain.

4.2

Modelling Approach

The modelling approach aw was adopted was to merge two models with a new reach of the Parramatta
River and its floodplain as follows:
(i)

The Duck River and Duck Creek TUFLOW model was adopted as supplied;

(ii)

The 1D/2D xpswmm2D model of the Clay Cliff Creek floodplain and a reach of the Parramatta
River assembled for the assessment of 2-8 River Road West and other nearby development sites
on the Clay Cliff Creek floodplain was converted into a TUFLOW model;

(iii)

A new section of the Parramatta River floodplain and the remaining areas of the Camellia precinct
not previously included in the Duck River and Duck Creek floodplain model was represented in the
extended local model in the 2D domain. The Parramatta River was represented in the 1D/2D
floodplain model as 2D terrain which was created from the cross sections extracted from the lower
Parramatta River floodplain model between James Ruse Drive and downstream of Silverwater
Road. The overbank areas not already represented in the Clay Cliff Creek model or the Duck River
and Duck Creek model were included in the 2D domain using ALS data which was supplied by
Council.

The adopted downstream boundary condition was a stage hydrograph extracted from the 2005 lower
Parramatta River floodplain model for the 100 yr ARI 2 hour and 9 hour events and the PMF 4 hour event.
The upstream boundary conditions were a flow hydrograph in the Parramatta River extracted from the lower
Parramatta River floodplain model at PARRAMATTA_R 3248 and the flow hydrograph generated by the Clay
Cliff Creek model at the Railway Line and the upstream boundary conditions adopted for the Duck River and
Duck Creek floodplain model runs. Local inflow hydrographs were also input within the study area based on
the subcatchment discretisation adopted in the 2007 Clay Cliff Creek catchment study, the 2012 Duck River
and Duck Creek flood study, the 2005 Lower Parramatta River Flood Study (for inflows from Vineyard and
Subiaco Creeks) and the subcatchment discretisation given in Figure 3-1.

26 June 2015

Cardno

25

Stage 2 Report
Camellia Precinct – Drainage and Flooding Study

Figure 4-1 Adopted Roughness Zones for the Camellia Precinct Model
26 June 2015
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The roughness zones for the additional Parramatta River overbank areas were guided by the roughness values
previously adopted in the 2007 Clay Cliff Creek catchment study and the 2012 Duck River and Duck Creek
flood study. The adopted roughness zones are given in Figure 4-1.

4.3

Existing Conditions

It was previously determined that the 9 hour storm burst duration is critical for the lower Parramatta River while
the 2 hour storm burst duration is critical for the Duck River and Duck Creek catchment. Consequently the
local Camellia Precinct floodplain model was run to estimate design flood levels under the 100 yr ARI 2 hour
storm burst and the 9 hour storm burst.
It was also previously determined from the results provided by the Sydney Metro CMA in 2012 that the 4 hour
PMP storm is critical for the lower Parramatta River. In this instance the upstream inflow hydrograph and the
downstream stage hydrograph in the Parramatta River were not available from the lower Parramatta River
floodplain model. Instead these hydrographs were extracted from the results provided by the Sydney Metro
CMA in 2012. As noted in Cardno, 2014 typically the PMF levels included in the results provided by the Sydney
Metro CMA are slightly lower than the PMF levels adopted by Council. Consequently the stage hydrograph
was scaled to match the adopted PMF level at PARRAMATTA_R 4452. The 4 hour PMP storm was not
available for the Duck River and Duck Creek model consequently the critical duration PMP for the Duck River
and Duck Creek model (2 hours) was run against the 4 hour PMF flows for the Parramatta River, Vineyard
Creek and Subiaco Creek.
4.3.1

Flood Extents, Depths and Velocities

Plots of the flood extents and flood contours, depths and velocities were prepared for the envelope of flood
levels under Existing Conditions ie. based on the higher of the 100 yr 2 hour or 9 hour storm burst results.
4.3.2

Pedestrian and Vehicular Stability

When initially considering pedestrian and vehicular stability, three velocity x depth criteria were identified as
follows:
Velocity x Depth

Comment

≤ 0.4 m2/s

This is typically adopted by Councils as a limit of stability for
pedestrians

0.4 – 0.6 m2/s

Unsafe for pedestrians but safe for vehicles if overland flood
depths do not exceed around 0.3 m

> 0.6 m2/s

This is typically adopted by Councils as a limit of stability for
vehicles

As part of the current revision of Australian Rainfall & Runoff (ARR) a series of research projects have been
undertaken to inform the updating of the current edition of ARR. This includes ARR Project 10 Appropriate
Safety Criteria for Vehicles. Most recently in December 2013 a draft version of Book 9 Chapter 6 Safety Design
Criteria has been released by Engineers Australia for industry review (Download from:
http://www.arr.org.au/downloads-and-software/chapters/).
In the draft Chapter 6 Book 9 stability criteria based on the best available information for stationary small
passenger cars, large passenger cars and large 4WD vehicles in various flow situations are presented in
Figure 9.6.6 and Table 9.6.2 This Table and Figure are reproduced below.

26 June 2015
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In the draft Chapter 6 Book 9 it is further advised that:
Shand et al (2011) concludes that the available datasets do not adequately account for the following
factors and that more research is needed in these areas:
•
•
•
•

26 June 2015

Friction coefficients for contemporary vehicle tyres in flood flows;
Buoyancy changes in modern cars;
The effect of vehicle orientation to flow direction (including vehicle movement);
Information for additional categories including small and large commercial vehicles and
emergency service vehicles
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4.3.3

Flood Hazards

Experience from studies of floods throughout NSW and elsewhere has allowed authorities to develop methods
of assessing the hazard to life and property on floodplains. This experience has been used in developing the
NSW Floodplain Development Manual to provide guidelines for managing this hazard. These guidelines are
shown schematically below.
To use the diagram, it is necessary to know the average depth and velocity of floodwaters at a given location.
If the product of depth and velocity exceeds a critical value (as shown below), the flood flow will create a high
hazard to life and property. There will probably be danger to persons caught in the floodwaters, and possible
structural damage. Evacuation of persons would be difficult. By contrast, in low hazard areas people and
their possessions can be evacuated safely by trucks. Between the two categories a transition zone is defined
in which the degree of hazard is dependent on site conditions and the nature of the proposed development.
This calculation leads to a provisional hazard rating. The provisional hazard rating may be modified by
consideration of effective flood warning times, the rate of rise of floodwaters, duration of flooding and ease or
otherwise of evacuation in times of flood.

Provisional Hazard Categories
(after Figure L2, NSW Government, 2005)

4.3.4

Results

The estimated 100 yr ARI flood extents and flood contours, depths, velocities, velocity x depth and hazards
under Existing Conditions are plotted in Figures 4-2, 4-3, 4-4, 4-5, and 4-6 respectively.
The estimated PMF flood extents and flood contours, depths, velocities, velocity x depth and hazards under
Existing Conditions are plotted in Figures 4-7, 4-8, 4-9, 4-10 and 4-11 respectively.

4.4

Model Comparison

The Camellia Precinct TUFLOW floodplain model was compared to the current adopted 100 yr ARI flood levels
at the location of MIKE-11 cross sections. Likewise 100 yr ARI flood levels at the locations identified in Figure
4-2 were and comparing to the flood levels adopted in the 2012 study. As far as possible the roughness values
in the Parramatta River were not significantly adjusted in order to maintain consistency with the 2012 Duck
River and Duck Creek model.

26 June 2015
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Figure 4-2 100 yr ARI Flood Extent and Levels –Existing Conditions
26 June 2015
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Figure 4-3 100 yr ARI Flood Depths –Existing Conditions
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Figure 4-4 100 yr ARI Flood Velocities –Existing Conditions
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Figure 4-5 100 yr ARI Flood Velocity x Depths –Existing Conditions
26 June 2015
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Figure 4-6 100 yr ARI Flood Hazards –Existing Conditions
26 June 2015
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Figure 4-7 PMF Extent and Levels –Existing Conditions
26 June 2015
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Figure 4-8 PMF Depths –Existing Conditions
26 June 2015
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Figure 4-9 PMF Velocities –Existing Conditions
26 June 2015
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Figure 4-10 PMF Velocity x Depths –Existing Conditions
26 June 2015
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Figure 4-11 PMF Flood Hazards –Existing Conditions
26 June 2015
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Figure 4-12 Reference Locations
26 June 2015
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Table 4-1 Comparison of Estimated 100 yr ARI Flood Levels in the Parramatta River
Study
2012
2012
Reference 100yr 2hr 100yr 9hr
Max
Location
(mAHD) (mAHD) (mAHD)
(a)
4185
4.70
4.98
4.98
4218
4.63
4.91
4.91
4.85
4243
4.59
4.85
4268
4.41
4.78
4.78
4452
4.36
4.73
4.73
4559
4.31
4.68
4.68
4594
4.28
4.64
4.64
4634
4.31
4.67
4.67
4823
4.20
4.56
4.56
4987
4.02
4.36
4.36
5153
3.94
4.26
4.26
5278
3.94
4.27
4.27
5253
3.89
4.22
4.22
5490
3.84
4.16
4.16
5653
3.80
4.12
4.12
5795
3.75
4.07
4.07
5931
3.64
3.94
3.94
6167
3.53
3.83
3.83
6256
3.44
3.71
3.71
3.74
6304
3.46
3.74
6387
3.43
3.71
3.71
6598
3.35
3.62
3.62
3.49
6775
3.23
3.49
6960
3.13
3.37
3.37
7179
3.05
3.29
3.29
7352
3.04
3.28
3.28
7528
2.92
3.15
3.15
7592
2.73
3.03
3.03
7705
2.62
2.90
2.90

2015
100yr 2hr
(mAHD)
4.65
4.62
4.55
4.49
4.44
4.43
4.43
4.39
4.22
4.02
3.99
3.95
3.90
3.86
3.83
3.81
3.71
3.46
3.35
3.34
3.33
3.23
3.14
3.04
2.92
2.90
2.75
2.72
2.62

2015
100yr 9hr
Max
(mAHD) (mAHD)
(b)
5.12
5.12
5.08
5.08
5.00
5.00
4.94
4.94
4.91
4.91
4.89
4.89
4.89
4.89
4.85
4.85
4.64
4.64
4.41
4.41
4.38
4.38
4.33
4.33
4.29
4.29
4.24
4.24
4.22
4.22
4.19
4.19
4.09
4.09
3.80
3.80
3.67
3.67
3.65
3.65
3.64
3.64
3.54
3.54
3.45
3.45
3.34
3.34
3.21
3.21
3.20
3.20
3.00
3.00
2.96
2.96
2.89
2.89

Diff
(cm)
(b)-(a)
14
17
15
16
18
21
25
18
8
5
12
6
7
8
10
12
15
-3
-4
-9
-7
-8
-4
-3
-8
-8
-15
-7
-1

2012
PMF (4hr)
(mAHD)
(a)
8.90
8.75
8.60
8.54
8.26
8.28
6.53
6.49
6.32
5.77
5.50
5.81
5.61
5.52
5.48
5.52
5.12
5.03
4.75
4.93
5.04
4.95
4.73
4.65
4.69
4.83
4.63
4.37
4.15

2015
PMF (4hr)
(mAHD)
(b)
8.41
8.36
8.24
8.14
8.15
8.21
7.98
7.94
7.72
7.10
6.84
6.71
6.63
6.55
6.53
6.51
6.37
5.66
5.35
5.35
5.31
5.18
5.03
4.82
4.63
4.60
4.39
4.28
4.15

Diff
(cm)
(b)-(a)
-49
-39
-36
-40
-11
-7
145
145
140
133
134
90
102
103
105
99
125
63
60
42
27
23
30
17
-6
-23
-24
-9
0

Table 4-2 Comparison of Estimated 100 yr ARI Flood Levels in the Duck River and Duck Creek
Study
Reference
Location

2012
100yr 2hr
(mAHD)
(a)
3.22
3.40
3.56
3.70
3.90
4.13
4.23
4.38
4.91
5.00
1

DR1
DR2
DR3
DR4
DR5
DR6
DC1
DC2
DC3
DC4
Notes:
Notes:

2015
100yr 2hr
(mAHD)
(b)
2.92
3.02
3.13
3.24
3.46
3.76
3.88
4.10
4.68
4.80
3.000

Diff
(cm)
(b)-(a)
-30
-38
-43
-46
-44
-37
-35
-28
-23
-20

2012
2015
2015
100yr 9hr 100yr 9hr Max
(mAHD) (mAHD) (mAHD)
(c )
3.22
3.22
3.36
3.36
3.48
3.48
3.59
3.59
3.74
3.74
3.92
3.92
4.00
4.00
4.15
4.15
4.58
4.68
4.65
4.80
3.000

Diff
(cm)
(c)-(a)
0
-4
-8
-11
-16
-21
-23
-23
-23
-20

2012
PMF
(mAHD)
(d)
5.55
5.66
5.73
5.92
6.36
6.79
6.81
6.82
6.89
7.12

2015
PMF
(mAHD)
(e )
4.64
4.66
4.67
4.68
4.69
4.69
4.70
4.71
4.71
4.71
2

Diff
(cm)
(e ) - (d)
-91
-100
-106
-124
-167
-210
-211
-211
-218
-241
4.000

1. 2012 Study adopted a fixed tailwater level at RL3.18mAHD at confluence of
Parramatta and Duck River
2. 2012 Study adopted a fixed tailwater level at RL3.18mAHD at confluence of
Parramatta and Duck River
3. Downstream boundary conditions using water level time series extracted from
Jan. 2012 MIKE 11 model supplied bu UPRCT
4. Downstream boundary conditions using water level time series extracted from
Jul. 2012 MIKE 11 model for PMF flood supplied by UPRCT
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The 100 yr ARI flood levels estimated using Camellia Precinct TUFLOW floodplain model are compared with
the design flood levels estimated using the MIKE-11 model of the Parramatta River and TUFLOW model of
Duck River and Duck Creek in Table 4-1 and Table 4-2 respectively.
It was concluded that a reasonable level of agreement between the MIKE-11 100 yr ARI flood levels and the
100 yr ARI flood levels estimated by the local Camellia Precinct floodplain model. It is noted 100 yr ARI flood
levels in the upper reach of the Parramatta River in the Camellia model are higher than the MIKE-11 flood
levels. These flood level differences may be due to the bathymetry of the Parramatta River which was
interpolated from the MIKE-11 sections. The refinement of this bathymetry may improve the level of
agreement.
It was noted that the 100 yr ARI flood levels in Duck River and Duck Creek are lower than reported in the 2012
WMAwater study. This is attributed to the difference between the downstream boundary condition adopted in
the 2012 study and the dynamic boundary condition incorporated in the Camellia Precinct model.
In relation to the PMF levels it is noted that in a reach of the Parramatta River downstream of James Ruse
Drive that the PMF level estimated by the Camellia Precinct model is considerably higher than estimated by
the MIKE-11 model. It is possible that the MIKE-11 model PMF levels in this reach are underestimated.
Likewise the PMF levels in Duck River and Duck Creek are lower than reported in the 2012 WMAwater study.
This is attributed to the difference between the downstream boundary condition adopted in the 2012 study and
the dynamic boundary condition incorporated in the Camellia Precinct model and the differences in the critical
storm durations in the Parramatta River catchment and the Duck River and Duck Creek catchment.
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5

Planning Considerations

5.1

Responding to Climate Change

In October 2007 the then NSW Department of Environment and Climate Change (DECC) released a guideline
titled “Practical Consideration of Climate Change”. As discussed in the guideline, climate change is expected
to have adverse impacts upon sea levels and rainfall intensities, both of which may have significant influence
on flood behaviour at specific locations.
5.1.1

Lower Parramatta River

In 2010 Parramatta City Council commissioned a further study to review the 2005 Lower Parramatta River
Floodplain Risk Management Study and Plan in the light of potential climate change impacts on flood
behaviour. It is our understanding that the findings of this study have not yet been adopted or released by
Council.
Based on discussions with Parramatta City Council in 2012 an indicative assessment of the impact of climate
change on the 100 yr ARI flood levels in the year 2100 was undertaken to inform a Discussion Paper on
Flooding of the DHA Site in Ermington (Cardno, 2012). This assessment was based on an assumed 15%
increase in design rainfall (yielding a 12% increase in 100 yr ARI flood flows) and sea level rise of 0.9 m.
In the reach of the lower Parramatta River this climate change scenario would increase 100 yr ARI flood levels
by 0.24 m at the Duck River confluence up to 0.31 m at James Ruse Drive. Upstream of James Ruse Drive
the increase is around 0.45 m.
5.1.2

Duck Creek and Duck River

The 2012 Duck River and Duck Creek Flood Study Review also assessed the possible effects of climate
change (10%, 20% and 30% increase in design rainfalls) in accordance with the former Department of
Environment, Climate Change and Water’s current guidelines. In the lower Duck River a 12% increase in the
100 yr ARI (2 hour) rainfall increases 100 yr ARI flood levels by 0.08 m – 0.1 m while a 30% increase would
increase 100 yr ARI flood levels by 0.17 m – 0.18 m.
5.1.3

Management Strategies

Management Strategies for locations where the ramifications of Climate Change are considered Minor or
Significant are discussed in Sections 4.1 and 4.2 of DECC, 2007respectively and in the Stage 1 Report
(Cardno, 2015).

5.2

Flood Risk Precincts

The approach adopted by Parramatta City Council to defining flood risk precincts has been as follows (refer
Council’s 2006 Local Floodplain Risk Management Policy):
High Flood Risk
The high flood risk precinct is where high flood damages, potential risk to life, evacuation problems are
anticipated or development would significantly and adversely affect flood behaviour. Within this precinct there
exists a significant risk of flood damages without compliance with flood-related building and planning controls.
This has been defined generally as the area of land below the 100 year flood that is either subject to a high
hydraulic hazard or where there are significant evacuation difficulties.
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Medium Flood Risk
A significant risk of flood damage exists in the medium flood risk precinct, but these dam- ages can be
minimised by applying appropriate development controls. Generally, this has been defined as land below the
100 year flood that is not subject to a high hydraulic hazard and where there may be some evacuation
difficulties.
Low Flood Risk
The Low Flood Risk Precinct is that area above the 100 year flood and most land uses would be permitted
within this precinct. Although a risk of flood damages exists, appropriate planning and building controls can
minimise the risk to an acceptable level.
This area has been defined as all other land within the floodplain (i.e. within the extent of the probable
maximum flood) but not identified within either the High Flood Risk or the Medium Flood Risk Precinct.
The mapped Flood Risk Precincts for the Camellia Precinct based on flooding from the lower Parramatta
River (both mapped extents) and the lower Duck River and lower Duck River floodplain all overlap. There is
reasonably good agreement between the mapped extents except in relation to the Rosehill Racecourse.
Parramatta City Council has mapped the Flood Risk Precincts, data which was supplied to Cardno as GIS
layers to inform this study, as shown in Figure 5-1;
The flood risk precincts were also mapped as part of the Lower Parramatta River Floodplain Risk
Management Study (2005) (refer Figure 3-3 in Volume 1 of the FRMS&P Report (SKM, 2005). This map is
reproduced in Figure 5-2.
The Flood Risk Precincts for the southern portion of the Camellia Precinct mapped from the results of the
Duck River and Duck Creek Flood Study Review are shown in Figure 5-3.
The Flood Risk Precincts which based on the results of the current modelling are mapped in Figure 5-4.
The following general comments can be made regarding the flood affectation of the Camellia Precinct based
on the mapping from the 2005, 2012 and 2015 assessments:
•

High Risk Precinct (100 year ARI high hazard): While this precinct is predominantly restricted to the
Duck Creek, Duck River and Parramatta River watercourses it also includes the following areas:

26 June 2015

̶

In the south-west of the precinct near Kay Street a number of existing developments are
affected by flooding from Duck Creek;
̶

On the southern side of Duck Creek significant portions of Deniehy Street and Tennyson Road
as well as adjoining industrial land;
̶

Significant portions of the low-lying eastern portion of the Viva Energy site including the
existing wetland area affected by flooding from the Duck River near the confluence with the
Parramatta River;
̶

The low-lying portion along the western boundary of the precinct adjoining Clay Cliff Creek
bounded by Grand Ave to the north and the rail line to the east;
̶

The north-west corner of the precinct near the rail line is affected by flooding from the
Parramatta River
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Figure 5-1 Camellia Flood Risk Precincts (Source: Parramatta City Council, 2015)
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Figure 5-2 Camellia Flood Risk Precincts (Source: Figure 3-3, Volume 1, SKM, 2005)
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Figure 5-3 Camellia Flood Risk Precincts (based on results contained in WMAwater, 2012)
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Figure 5-4 Camellia Flood Risk Precincts
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•

Medium Risk Precinct (between the High Risk precinct boundary and the 100 year ARI flood
extent): For the most part this zone fringes the High Risk Precinct affecting larger expanses at the
same locations identified above. The two major additional areas of Medium Risk not included in
the previously identified areas are:
̶
̶

Shirley Street near Duck Creek as well as an overland flowpath within the Viva Energy site to
the east of Shirley Street that discharges to Duck River;

•

A flood runner originating from the Parramatta River near Thackeray Street which flows
through industrial properties to the eastern end of Grand Avenue, re-connecting with the
Parramatta River near Clyde Wetland.

Low Risk Precinct (between the Medium Risk precinct boundary and the PMF extents): Essentially
the entire Camellia Precinct is located within the Low Risk precinct with the exception of the
elevated western portion of the Rosehill Racecourse site which is flood free.
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6

Emergency Management

Emergency management plans overviewed in the Stage 1 Report (Cardno, 2015) included:
•

The North-Western Metropolitan DISPLAN

•

The Parramatta DISPLAN

Other emergency management issues which were also discussed in the Stage 1 Report (Cardno, 2015b)
included:
•

Flood warning

•

Evacuation Routes

•

Shelter in Place

•

Sizing Temporary Flood Refuge

Emergency management issues discussed below include:
•

Typical time for floodwaters to fill basement car parking

•

Indicative trigger levels for local warning systems for major development

6.1

Typical Times for Floodwater to Fill Basement Car Parking

The typical times to fill basement car parking located adjacent to the Parramatta River and indicative trigger
levels for local warning systems for major development are overviewed based on assessments undertaken for
the following two developments:
•

2-8 River Road West, Parramatta

•

Royal Shores, Ermington

The location of these two sites in relationship to the Camellia Precinct is given in Figure 6-1.
To understand the the likely warning times and associated response times during extreme flood events it is
necessary to estimate the expected rate of rise of floodwaters. At 2-8 River Road West the estimated rate of
rise of flooding in a PMF event is around 2.5 m/hr while at the Royal Shores development the estimated rate
of rise of flooding in a PMF event is around 1.5 m/hr.
6.1.1

2-8 River Road West

Features of the planned development include (Cardno, 2014):
•

A main entry to the retail space on Level 1 from Alfred Street and the Parramatta River
Foreshore Park with secondary entry from the retail service entry access from River Road West;

•

Proposed floor levels for the retail outlets and residences in three blocks which have greater
than 500 mm freeboard above the 100 yr ARI flood level;

•

A crest level of 5.7 m AHD on the driveway access to the multi-storey car parking levels which
provides more than 500 mm freeboard above the 100 yr ARI flood level;

•

Proposed levels of -0.4 m AHD and 2.3 m AHD for Car Parking levels 02 to 01 respectively.

It is estimated that inundation of the ground floor and overtopping of the driveway crest level would commence
in around a 350 yr ARI event.
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2-8 River Road West
Royal Shores

Figure 6-1 Location of 2-8 River Road West and Royal Shores Developments
It was concluded that while both the entry to the car parking levels and the retail level have a freeboard of
more than 500 mm over the 100 year ARI flood level that this freeboard would be rapidly overwhelmed in a
PMF event (within around 10 - 15 minutes). The PMF is estimated to reach a level of around 9.3 m AHD.
•
•
•
•
•

The Level 1 floor level (Blocks A, B and C) and the driveway crest level Blocks A and B are set at 5.7
m AHD and would be inundated to a depth of around 3.6 m in a PMF event;
The basement car parking levels would be completely inundated in the PMF event;
The Level 2 floor level in Blocks A & B is set at 10.2 m AHD which is above the PMF level;
The Level 2 floor level in Block C is set at 8.65 m AHD and would be inundated to a depth of around
0.65 m in a PMF event;
The Level 3 floor level in Blocks A & B is set at 11.6 m AHD which is above the PMF level.

Based on the adopted drive way crest level of 5.7 m AHD it is estimated that in a 3 or 4 hour PMF event that
the onset of flows down the car park ramps would occur around 3 hours 30 minutes after start of the PMP
storm.
It was envisaged that the car park levels would be progressively filled by floodwaters in a similar timeframe
due to the expected flooding of each car parking level (from Level 1 to Level 2) in order to drive flows down
the access ramp ie. The Level 1 car park would act like a retarding basin with the last “basin” (car park Level 2)
filling over a shorter time than Level 1.
The time it would take to fill each level of the car park to a depth of 0.9 m was also estimated using a simple
hydraulic model of flows down the ramps and flows that would spill from the opening in the slab on three sides
of the ramp. It is likely that this opening would have a plinth to limit the likelihood of any visitor/resident
inadvertently falling on to the ramp from an adjacent car park.
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For the case of the PMF (which is the most rapidly rising flood that was assessed) the estimated times it would
take to fill each level of the car park to a depth of 0.9 m and to a full level based on various plinth heights are
given in Table 6-1.
In events less extreme than the PMF but of sufficient severity to overtop the driveway crest level and where
the inflow volume is less than the storage volume in the car parking levels then the same flooding behaviour
would be expected with flooding initially occurring on both levels but at the time inflows cease floodwaters
would then continue to flow down the access ramps until the flood level in the car park reaches its maximum
level (ie. Level 2 would fill like a bath tub).
Table 6-1 Estimated times to Reach 0.9 m depth and full level of Floodwaters in each Car Park level
To reach 0.9m depth
To fill completely
Plinth Height
Level 1
Level 2
Level 1
Level 2
0 mm
40 mins
27 mins
48 mins
39 mins
150 mm
40 mins
27 mins
48 mins
40 mins
300 mm
37 mins
28 mins
48 mins
40 mins
600 mm
30 mins
30 mins
47 mins
41 mins
900 mm
28 mins
31 mins
47 mins
41 mins

6.1.2

Royal Shores (Lots 301, 302, 303, 304, 305, 306)

After the submission of the DA Drawings and Parramatta City Council’s release of DA Conditions the design
of key elements of the proposed development of Lots 301, 302, 303, 304, 305 and 306 Royal Shores,
Ermington was revisited and the Level 1 floor levels and the levels of driveway entries to Buildings 301 & 302,
303 & 304, 305, 306 A, B, C and 306 D were raised (Cardno, 2015a).
The raised Level 1 floor levels are summarised in Table 6-2 while the raised driveway crest levels are given
in Table 6-3.
Table 6-2 Raised Level 1 Floor Levels (m AHD)

26 June 2015

Building

DA
Level 1 Floor Level
(m AHD)

Amended
Level 1 Floor Level
(m AHD)

Increase in
Level 1 Floor Level
(mm)

301

3.7

4.15

450

302

3.7

4.15

450

303

3.7

4.15

450

304

3.7

4.15

450

305

3.7

4.3

600

306 A-C

4.7

5.15

450

306 D

6.7

7.59

890
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Table 6-3 Raised Driveway Crest Levels (m AHD)

Lot

DA Condition
21 Driveway Crest
Level (m AHD)

Driveway Crest Level
(m AHD)

Increase in
Driveway Crest Level
(mm)

301 – 302

3.16

3.38

220

303 – 304

3.32

3.54

220

305

3.34

3.63

290

306 A-C

3.7

4.275

575

306 D

4.29

5.11

820

Table 6-4 Driveway Crest Freeboards
Mainstream Flooding
Lot

100 yr ARI FL

Local Flooding

Driveway Crest Level

Kerb Level

Driveway Crest

(m AHD)

(m AHD)

Freeboard (mm)

ARI (yrs)

(m AHD)

Freeboard (mm)

301 – 302

2.66

3.38

720

2,800

2.68

700

303 – 304

2.81

3.54

730

2,500

2.85

690

305

2.84

3.63

790

2,200

2.8

830

306 A-C

2.94

4.275

1335

28,000

3.3

975

306 D

2.94

5.11

2170

>PMF

4.2

910

Table 6-5 100 yr ARI Flood Levels for 30, 45, 60, 90 and 120 minute Storm Burst Durations

Kerb Level
(m AHD)

30 mins
(m AHD)

Storm Burst Duration
45 mins
60 mins
90 mins
(m AHD)
(m AHD)
(m AHD)

120 mins
(m AHD)

301-302 Driveway

2.68

1.87

2.08

2.22

2.40

2.42

303-304 Driveway

2.85

1.99

2.21

2.36

2.54

2.57

305 Driveway

2.80

2.02

2.24

2.39

2.57

2.61

306 Driveway A, B, C

3.30

2.07

2.30

2.46

2.65

2.70

306 Driveway D

4.20

2.07

2.30

2.46

2.65

2.70

The freeboard of the driveway crest levels under mainstream flooding from the Parramatta River and from
local flooding are given in Table 6-4 while the 100 yr ARI flood levels in the Parramatta River under 30, 45,
60, 90 and 120 minute storm burst durations are given in Table 6-5.
It is noted from Table 6-3 the freeboard level of the driveway entries to Buildings 301 & 302, 303 & 304 and
305 are not less than 720 mm in a Parramatta River flood while the freeboard level of the driveway entries to
Buildings 306 A, B, C and Building 306D are greater than 1,300 mm and 2,100 mm respectively.
Based on the adopted driveway crest levels it is estimated that in a 3 or 4 hour PMF event that the onset of
flows down the car park ramps would occur around 4 hours and 15 minutes after start of the PMP storm in the
case of Buildings 301 & 302, 303 & 304, 305 and around 4 hours 30 minutes after start of the PMP storm in
the case of Buildings 306A & 306B & 306C.
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The time it would take to fill each level of the car park was also estimated using a simple hydraulic model of
flows down the ramps and filling of the car parking levels. The assumptions made when undertaking the
assessments included:
•
•
•
•

A 100 mm high plinth would block some water flow between Levels B01 and B02 (small rise or
speed hump);
Walls extend along the edges around the ramp from Levels B01 to B02 (ie. only the ramp is
conveying floodwaters from B01 to B02.
Any loss of volumetric storage due to walls, obstructions, rooms, etc have not been included in the
calculation; and
No blockage has been assumed of any entrances.

For the case of the PMF (which is the most rapidly rising flood that was assessed) the estimated times it would
take to fill each level of the car park are given in Table 6-6.
In events less extreme than the PMF but of sufficient severity to overtop the driveway crest level and where
the inflow volume is less than the storage volume in the car parking levels then the same flooding behaviour
would be expected with flooding initially occurring on both levels but at the time inflows cease floodwaters
would then continue to flow down the access ramps until the flood level in the car park reaches its maximum
level (ie. Level B02 would fill like a bath tub).
Table 6-6 Estimated Times for Floodwaters to Fill Car Parking Levels (hours)
Level B01

Level B02

Time to fill from
overtopping of entrance
(mins)

Fill time from when
floodwaters reach Level B02
(mins)

Time to fill from
overtopping of entrance
(mins)

301 & 302

43

34

42

303 & 304

43

34

42

305

36

24

33

306A_B_C

51

34

47

Building

6.2

Local Flood Warning Systems for Major Development

6.2.1

2-8 River Road West

While the flood level at any given time is a key factor when setting levels that trigger management responses
of equal concern is the rate of rise of floodwaters at any given time. A review of the predicted rates of rise of
floodwaters in a 100 year ARI event and the PMF disclosed that the rate of rise of floodwaters could vary from
0.6 m/hour (in a 9 hour 100 yr ARI event) to 1.8 m/hour (in a 2 hour 100 yr ARI event) to 2.5 m/hour (in a 3-4
hour PMF event).
Based on consideration of the estimated flood behaviour in the Parramatta River at Alfred Street the following
draft trigger levels were suggested for consideration when formulating the Flood Emergency Management
Plan for 2-8 River Road West.
1.
2.

If the flood level adjacent to the entry to the car park reaches 5.4 m AHD then close the car park
entry/exit and only re-open when flood waters fall below 5.3 m AHD (or are not present);
Monitor the flood level in the Parramatta River at the end of Alfred St and initiate the responses in
accordance with Table 6-7 and Table 6-8.
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Table 6-7 Concept Trigger Levels for Flooding of Car Parking Levels
and Level 1 Blocks A, B and C (after Cardno, 2014)

Rate of Rise (m/hr)
< 0.5
0.5 - 1.0
1.0 - 2.0
> 2.0

Parramatta River Flood Level (m AHD) at Alfred St
4.5
4.8
5.1
5.4

Continue to Monitor the flood level
Warn Visitors / Residents of possible need to evacuate to the Lower
Podium
Evacuate Visitors / Residents from Car Parking Levels
Table 6-8 Concept Trigger Levels for Flooding of Level 2 Block C (after Cardno, 2014)

Rate of Rise (m/hr)
< 0.5
0.5 - 1.0
1.0 - 2.0
> 2.0

Parramatta River Flood Level (m AHD) at Alfred St
6.0
7.0
8.0

Continue to Monitor the flood level
Warn Visitors / Residents of possible need to evacuate
to the Lower Podium
Evacuate Visitors / Residents from Car Parking Levels
Evacuate Visitors / Residents from Block C Level 2

6.2.2

Royal Shores, Ermington

While the flood level at any given time is a key factor when setting levels that trigger management responses
of equal concern is the rate of rise of floodwaters at any given time. A review of the predicted rates of rise of
floodwaters in a 100 year ARI event and the PMF disclosed that the rate of rise of floodwaters could vary from
around 0.5 m/hour (in a 9 hour 100 yr ARI event) to 1.5 m/hour (in a 3-4 hour PMF event).
It is expected that the Flood Emergency Response Plans for the Royal Shores development will need to rely
on the monitoring of flood levels in the Parramatta River during periods when the Bureau of Meteorology and
NSW SES warn of impending flooding in the Sydney region and in particular the Parramatta River catchment.
Based on consideration of the estimated flood behaviour in the Parramatta River at River Road (between
Buildings 305 and 306), the following representative draft trigger levels were suggested for consideration when
formulating Flood Emergency Response Plans for Buildings 301and 302 (refer Table 6-9).
It is expected that the building Flood Emergency Response Plans will include procedures to:
1. Monitor the flood level in the Parramatta River at the end of River Road and initiate the responses in
accordance with the relevant Table;
2.
When evacuation of residents/visitors from car parking levels is initiated then close the car park
entry/exit and only re-open when flood waters fall below driveway crest level (or are not present);
3.
If the car parking levels are flooded then initiate the pump out of the car parking levels in accordance
with the building Emergency Management Plan.
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Table 6-9 Concept Trigger Levels for
Buildings 301 & 302 Car Parking Levels and Level 01 (after Cardno, 2015a)
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7

Conclusions

The Department of Planning & Environment (DPE) has partnered with Parramatta City Council to develop a
Structure Plan for the Camellia Precinct. Camellia is located within A Plan for Growing Sydney’s Greater
Parramatta to Olympic Peninsula Priority Growth Area. The Structure Plan will identify appropriate land uses
and built form for the precinct as well as identifying transport and infrastructure requirements to support future
growth.

7.1

The Camellia Precinct

The Camellia Precinct covers the peninsula bounded to the north by the Parramatta River, to the south by
Duck River and Western Motorway (M4), and to the west by James Ruse Drive. The precinct covers the
majority of the suburbs of Camellia, and Rosehill, and the north-east portion of the suburb of Granville.
The precinct includes a number of notable sites including the Rosehill Racecourse, Viva Energy site (Shell
Clyde refinery), and the Sydney Speedway.
The existing precinct is predominantly industrial development, with the exception of the racecourse and
speedway, and a small wetland to the east of the Viva Energy site. There is no existing residential
development within the precinct.

7.2

Stage 2 Flood Modelling

This study has been commissioned in two stages; Stage 1 – Desktop Review, and Stage 2 – Detailed
Modelling.
Based on the differences in the available flooding assessments completed to date and to better inform the
consideration of flooding in the Camellia Precinct when preparing the Structure Plan the Stage 1 assessment
recommended that a consistent flood modelling approach be adopted for the precinct. This was achieved by
creating a local 1D/2D floodplain model based on the available 1D/2D floodplain models of the lower Clay
Cliff Creek, Duck Creek and Duck River floodplains and the MIKE-11 Parramatta River sections, ALS data
and site survey and boundary conditions obtained from Council’s MIKE-11 model as appropriate. The aim
was to establish benchmark 100 yr ARI and indicative PMF levels and to inform the consideration of the
potential impacts of concept development on flooding.
The 100 yr ARI flood levels estimated using Camellia Precinct TUFLOW floodplain model are compared with
the design flood levels estimated using the MIKE-11 model of the Parramatta River and TUFLOW model of
Duck River and Duck Creek in Table 4-1 and Table 4-2 respectively.
It was concluded that a reasonable level of agreement between the MIKE-11 100 yr ARI flood levels and the
100 yr ARI flood levels estimated by the local Camellia Precinct floodplain model. It is noted 100 yr ARI flood
levels in the upper reach of the Parramatta River in the Camellia model are higher than the MIKE-11 flood
levels. These flood level differences may be due to the bathymetry of the Parramatta River which was
interpolated from the MIKE-11 sections. The refinement of this bathymetry may improve the level of
agreement.
It was noted that the 100 yr ARI flood levels in Duck River and Duck Creek are lower than reported in the
2012 WMAwater study. This is attributed to the difference between the downstream boundary condition
adopted in the 2012 study and the dynamic boundary condition incorporated in the Camellia Precinct model.
In relation to the PMF levels it is noted that in a reach of the Parramatta River downstream of James Ruse
Drive that the PMF level estimated by the Camellia Precinct model is considerably higher than estimated by
the MIKE-11 model. It is possible that the MIKE-11 model PMF levels in this reach are underestimated.
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Likewise the PMF levels in Duck River and Duck Creek are lower than reported in the 2012 WMAwater
study. This is attributed to the difference between the downstream boundary condition adopted in the 2012
study and the dynamic boundary condition incorporated in the Camellia Precinct model and the differences in
the critical storm durations in the Parramatta River catchment and the Duck River and Duck Creek
catchment.

7.3

Flood Risk Precincts

The Flood Risk Precincts which based on the results of the current modelling were mapped and differ in
some areas with previously mapped zone extents.
Changes in the mapped extents of High, Medium and Low Flood Risk zones reflect the differences between
the 100 yr ARI and PMF levels estimated by the Camellia Precinct model and the previous MIKE-11 model of
the Parramatta River and the TUFLOW model of the Duck River and Duck Creek floodplain.

7.4

Emergency Management

Emergency management plans overviewed in the Stage 1 Report (Cardno, 2015b) included:
•

The North-Western Metropolitan DISPLAN

•

The Parramatta DISPLAN

Other emergency management issues which were also discussed in the Stage 1 Report (Cardno, 2015b)
included:
•

Flood warning

•

Evacuation Routes

•

Shelter in Place

•

Sizing Temporary Flood Refuge

Emergency management issues discussed herein include:
•

Typical time for floodwaters to fill basement car parking

•

Indicative trigger levels for local warning systems for major development

The typical times to fill basement car parking located adjacent to the Parramatta River and indicative trigger
levels for local warning systems for major development are overviewed based on assessments undertaken for
the following two developments:
•

2-8 River Road West, Parramatta

•

Royal Shores, Ermington

These two sites are located adjacent to the Camellia Precinct upstream of James Ruse Drive and downstream
of Silverwater Road respectively.
While the flood level at any given time is a key factor when setting levels that trigger management responses
of equal concern is the rate of rise of floodwaters at any given time. A review of the predicted rates of rise of
floodwaters in a 100 year ARI event and the PMF disclosed that the rate of rise of floodwaters could vary from
0.6 m/hour (in a 9 hour 100 yr ARI event) to 1.8 m/hour (in a 2 hour 100 yr ARI event) to 2.5 m/hour (in a 3-4
hour PMF event). Concept trigger levels for both developments are outlined.
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APPENDIX A
PARRAMATTA DCP 2011 – FLOOD
DEVELOPMENT CONTROL MATRIX
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