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Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

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. 

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. 

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. 
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Local subcatchments which are assumed to not drain to Council’s drainage system include: 

• Rosehill Racecourse; and 
• Rosehill East; 
• The Sydney Speedway 

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.  A 
separate assessment of the capacity of inlets was undertaken to identify any reaches with inlet limitations. 

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 have 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 $7.35 million 
• Operational Cost $0.672 million 
• Replacement cost $1.2 million 

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). 

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 individual and overall stormwater treatment cost estimates are summarised in Table 3-10, Table 3-11 
and Table 3-12 for GPTs, ponds and wetlands respectively.  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 $1.28 million 
• Operational Cost $0.752 million 
• Replacement cost $0.25 million 
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Ponds 

• Capital cost $12.8 million 
• Operational Cost $3.8 million 
• Replacement cost $2.34million 

or Wetlands 

• Capital cost $10.2 million 
• Operational Cost $2.71 million 
• Replacement cost $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: 

̶ 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 

• 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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Planning 
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. 

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.   

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. 

Emergency Management 
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  
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• 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 

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. 

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. 

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 Creek 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.  
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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. 

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.  

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. 

Stage 2 Flood Modelling 
The two primary flooding investigations which have been previously completed for the Lower Parramatta 
River, Duck River and Duck Creek are: 

• The Lower Parramatta River Floodplain Risk Management Study, Flood Study Review (SKM, 
2005); 

• The Duck River and Duck Creek Flood Study Review (WMA Water, 2012). 

The following should be noted with regards to the modelling methodology adopted within the Lower 
Parramatta River Floodplain Risk Management Study (SKM, 2005): 

• 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; 

• In the Camellia Precinct 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.  This has been undertaken twice as follows: 

̶ Parramatta City Council has mapped the Flood Risk Precincts 

̶ The flood risk precincts were also mapped as part of the 2005 Lower Parramatta River 
Floodplain Risk Management Study. 
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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 one-
dimensional/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 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.  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. 

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. 

It was also noted that the assumed constant water level at the Parramatta River confluence gives a 
misleading estimate of the likely duration of closure of key crossing of Duck Creek and A’Becketts Creek in a 
PMF. 

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 it is recommended that 
a consistent flood modelling approach be adopted for the precinct.  This would be 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 would be 
to establish benchmark 100 yr ARI and indicative PMF levels and to inform the consideration of the potential 
impacts of concept development on flooding. 
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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 
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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 1 – Desktop Review of the study, which involved 
the following tasks: 
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• 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. 

Following on from the outcomes of the Stage 1, it is to be determined if detailed hydraulic modelling of the 
Camellia Precinct is required to provide additional flood information to inform the structure plan and the 
future development of 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) undertake design flood analysis for the 20%, 5%, 2% and 1% average exceedance probability 
(AEP) events and the Probable Maximum Flood (PMF), 

(ii) ensure consistency in flood modelling approach for both catchments, 
(iii) ensure consistency in flood modelling approach within Auburn and Parramatta LGAs along Duck 

River, 
(iv) 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; 

(v) 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; 

(vi) 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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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), 

(vii) resolve anomalies with the historical flood height data adopted in the previous studies, undertake 
sensitivity analyses, 

(viii) assume consideration of blockage at each culvert, 
(ix) identify properties inundated and assign design flood levels, 
(x) 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:  
 

• 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. 

2.2 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: 

̶ Pits with lintel - the length of the lintel was provided; 

̶ Grated inlet pits - the dimensions (width and length) of the inlet pit was provided in most 
cases; 

̶ Junction pits and other assorted pit types that do not have inlets. 
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3 Drainage Assessment 

3.1 Hydrology 
For the purposes of this desktop study the indicative capacity of reaches of the drainage network were 
assessed, including groups of inlet pits and reaches with the same size conduit ie. a detailed assessment of 
each inlet pit and the capacity of each conduit was beyond the scope of this desktop review.  This 
broadscale assessment of drainage capacity is considered appropriate for structure planning purposes 

To inform the drainage assessment it is necessary to estimate runoff from the local catchments that drain to 
the stormwater drainage system.  Flows were estimated using the ILSAX rainfall/runoff module in the 
DRAINS modelling software Version 2015.03 (Watercom, 2015).   

Limited data was available on stormwater drainage system within private industrial land.  The only 
information provided was some rough sketches of stormwater drainage for the Viva Energy site.  In the 
absence of data on private drainage systems it has been assumed that: 

• The subcatchments draining from private land to the drainage systems are assumed to match the 
natural topography of the sites ie. substantial diversion of runoff within sites to other locations does 
not occur; 

• All flow will arrive at the public drainage system as overland flow.  This is a conservative approach 
to the assessment of inlet pit capacity, as it assumes all stormwater will enter drainage through 
inlets rather than by direct connection to the piped drainage systems; 

• Private drainage systems located downstream of public drainage systems (typically on the fringe of 
the peninsula) drains directly to the downstream receiving watercourses including Duck Creek, 
Duck River, or the Parramatta River ie. Stormwater is not being harvested from the trunk drainage 
system.  This assumption was confirmed for the Shell refinery site in discussion with 
representatives of Viva Energy. 

As noted in Section 1.3, for the majority of the Camellia Precinct the future land-uses proposed in the draft 
Structure Plan are the same as existing land-uses, therefore it is assumed that future runoff will be 
comparable to existing runoff.  Any new development would be expected to implement On-Site Detention to 
limit site discharges to greater than existing conditions. 

3.1.1 Design Rainfall 

The design rainfall temporal patterns were developed using standard techniques provided in Australian Rainfall 
and Runoff (ARR) (Engineers Australia, 1999).  

The design Intensity-Frequency-Duration (IFD) parameters were obtained from the Bureau of Meteorology 
for the Camellia Precinct.  The IFD parameters are shown in Table 3-1. 

3.1.2 Subcatchment Delineation 

The Camellia Precinct subcatchments were delineated using the surface Digital Elevation Model (DEM) 
detailed in Section 2.2.  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. 

Local subcatchments which are assumed to not drain to Council’s drainage system include: 

• Rosehill Racecourse: The Rosehill race track drains to the water body at the centre of the race 
track.  It is assumed that runoff from this catchment is harvested for local irrigation by the 
Australian Turf Club; 
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Table 3-1  Design Intensity Frequency Duration Data 

Parameter Value 

2-Years ARI 1-hour Intensity 33.7 

2-Years ARI 12-hours Intensity  7.14 

2-Years ARI 72-hours Intensity  2.36 

50-Years ARI 1-hours Intensity  64.4 

50-Years ARI 12-hours Intensity  15.1 

50-Years ARI 72-hours Intensity  4.97 

Skew  0 

F2  4.3 

F50  15.84 

Temporal Pattern Zone  1 

 
• Rosehill East: Similarly the eastern portion of Rosehill racecourse is assumed to drain to two low-

lying water bodies within the site; 
• Sydney Speedway: The Sydney speedway is surrounded by an elevated bund for spectators, 

therefore run-off from the site is trapped in the centre of the race track. 

As these three catchments are assumed to not drain to Council’s drainage systems these sites were not 
modelled using DRAINS. Note that all other areas in the Camellia precinct are assumed to discharge directly 
to downstream water bodies as overland flow or through private drainage networks.  Therefore these areas 
have not been analysed as part of this assessment. 

 
Figure 3-1 Drainage Catchments in the Public Domain within the Camellia Precinct 
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The subcatchments which drain to drainage systems within the public domain are shown in Figure 3-1 while 
subcatchment areas are given Table 3-2.   

3.1.3 Imperviousness 

For rainfall/runoff modelling purposes it was assumed that “paved” or impervious surface areas have a 
depression storage depth of 1 mm while “grassed” or pervious surface areas have a depression storage 
depth of 5 mm.  Supplementary surface types were not used in the hydrology model. 

To determine the imperviousness of the subcatchments, the following representative values of 
imperviousness were adopted for land-uses within the precinct: 

• Industrial = 90% Impervious; 
• Road Reserve = 60% Impervious; 
• Open Space = 0% Impervious 

The overall imperviousness of the subcatchments were calculated as the weighted value based on the 
proportion of the land-uses within each subcatchment.  The adopted imperviousness for subcatchments are 
summarised in Table 3-2.  These values were verified using aerial photography (NearMap, 2014). 

 

Table 3-2  Subcatchment Details 
 

Subcatchment Area 
(ha) 

Imperviousness 
(%) 

Subcatchment Area 
(ha) 

Imperviousness 
(%) 

River Road North 1.18 90% Rosehill South 8.65 60% 

River Road South 1.66 90% Unwin East 0.93 80% 

Hassall North 2.69 60% Shirley 4.91 80% 

Hassall South 1.07 80% Colquhoun South 3.37 40% 

James Ruse North 0.87 90% Colquhoun North 6.86 80% 

Oak Street 3.48 80% Devon West 4.46 90% 

James Ruse South 2.38 60% Devon East 3.66 90% 

Rosehill Station North 2.85 60% Durham South 7.73 90% 

Rosehill Station South 0.66 80% Durham North 13.85 90% 

Kay St West 0.67 80% Thackeray 6.57 90% 

Kay St East 0.31 90% Grand Ave East 6.65 90% 

Wentworth South 1.56 90% Grand Ave West 7.57 80% 

Wentworth Central 2.12 80% Rosehill North 10.98 40% 

Wentworth North 1.65 20% Rosehill Carpark 5.59 60% 

Deniehy 1.03 90% Rosehill Racecourse 25.42 10% 

Tennison 1.11 90% Rosehill East 6.29 10% 

Unwin West 2.17 60% Sydney Speedway 8.12 20% 

3.1.4 Peak Flows 

The DRAINS model(s) 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.  The results are given in Table 3-3 and show 
that for the majority of the subcatchments the critical storm burst duration for most ARIs is the 90 minute 
storm burst while the 2 hour storm burst is critical for a small number of subcatchments. 

2 June 2015 Cardno 24 



Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

Table 3-3  Estimated Peak Flows (m3/s) for Camellia Precinct Drainage Catchments 
 

 ARI (yrs) 

Subcatchment 1 2 5 10 20 50 100 

River Road North 0.24 0.32 0.41 0.47 0.54 0.58 0.65 

River Road South 0.34 0.45 0.58 0.66 0.76 0.82 0.92 

Hassall North 0.49 0.69 0.90 1.02 1.18 1.29 1.44 

Hassall South 0.21 0.29 0.37 0.42 0.48 0.52 0.58 

James Ruse North 0.18 0.24 0.30 0.34 0.4 0.43 0.48 

Oak Street 0.69 0.93 1.20 1.36 1.57 1.70 1.90 

James Ruse South 0.44 0.61 0.8 0.91 1.05 1.14 1.28 

Rosehill Station North 0.52 0.73 0.96 1.08 1.26 1.36 1.53 

Rosehill Station South 0.13 0.18 0.23 0.26 0.30 0.32 0.36 

Kay St West 0.13 0.18 0.23 0.26 0.30 0.33 0.37 

Kay St East 0.06 0.08 0.11 0.12 0.14 0.15 0.17 

Wentworth South 0.32 0.43 0.55 0.62 0.71 0.77 0.86 

Wentworth Central 0.42 0.57 0.73 0.83 0.95 1.03 1.16 

Wentworth North 0.25 0.39 0.52 0.60 0.70 0.76 0.85 

Deniehy 0.21 0.28 0.36 0.41 0.47 0.51 0.57 

Tennison 0.23 0.30 0.39 0.44 0.51 0.55 0.61 

Unwin West 0.40 0.56 0.73 0.83 0.96 1.04 1.16 

Rosehill South 1.58 2.22 2.9 3.29 3.81 4.14 4.64 

Unwin East 0.19 0.25 0.32 0.36 0.42 0.45 0.51 

Shirley 0.98 1.31 1.69 1.92 2.21 2.39 2.68 

Colquhoun South 0.56 0.83 1.1 1.25 1.45 1.58 1.78 

Colquhoun North 1.37 1.83 2.37 2.68 3.09 3.35 3.75 

Devon West 0.92 1.21 1.56 1.76 2.03 2.2 2.46 

Devon East 0.76 1.00 1.28 1.45 1.67 1.80 2.02 

Durham South 1.60 2.10 2.70 3.05 3.52 3.81 4.26 

Durham North 2.87 3.77 4.85 5.47 6.30 6.82 7.63 

Thackeray 1.36 1.79 2.3 2.6 2.99 3.24 3.62 

Grand Ave East 1.38 1.81 2.33 2.63 3.03 3.28 3.66 

Grand Ave West 1.51 2.02 2.61 2.95 3.41 3.69 4.14 

Rosehill North 1.83 2.71 3.57 4.07 4.73 5.15 5.79 

Rosehill Carpark 1.02 1.44 1.87 2.13 2.46 2.67 3.00 

 

It is assumed that future runoff will be comparable to existing runoff as summarised in Table 3-3.  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). 
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3.2 Pipe Capacity Assessment 

3.2.1 Approach 

The extent and size of existing stormwater conduits are plotted in Figure 3-2. The key locations in the 
stormwater drainage system are at locations where change occurs in the conduit size.  The subcatchments 
described in Section 3.1 have been delineated to align with these key locations. 

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. 

The following assumptions were made regarding the hydraulic modelling of the stormwater conduits: 

• A Manning roughness value of 0.013 was adopted for concrete pipes and box culverts ie. the 
default value in the DRAINS software; 

• Where available surveyed invert levels at pits were adopted when calculating pipe grades; 
• Where this data was not available, often at closed junction pits were or on private land, a pipe 

slope of 0.5% was adopted.  This generally is comparable to the typical surface slope within the 
Camellia Precinct and is the minimum pipe slope typically recommended for stormwater drainage 
systems. 

 
Figure 3-2  Stormwater Conduit Sizes across the Camellia Precinct 
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The conduit details for the various subcatchments including conduit diameter / box culvert dimensions, 
adopted conduit slope and upstream subcatchment(s) are given in Error! Not a valid bookmark self-
reference.. 

 
Table 3-4  Adopted Conduit Sizes and Slopes for Capacity Assessment 

 

Catchment 
Pipe Diameter (mm) or  

Box Culvert Dimensions 
(mm) x (mm) 

Pipe Slope (%) 
Upstream Subcatchment(s) 

River Road North 600 0.5% River Road South 

River Road South 450 1.0% - 

Hassall North 900 0.5% Hassall South 

Hassall South 900 0.2% - 

James Ruse North 375 0.5% - 

Oak Street 750 1.0% James Ruse North, James Ruse South 

James Ruse South 375 3.9% - 

Rosehill Station North 450 0.9% - 

Rosehill Station South 600 0.5% Rosehill Station North 

Kay St West 375 1.0% - 

Kay St East 375 2.0% - 

Wentworth South 2 x 300 0.7% - 

Wentworth Central 600 0.5% Wentworth South 

Wentworth North 675 0.5% Wentworth Central 

Deniehy 525 0.5% - 

Tennison 375 1.0% - 

Unwin West 900 0.5% - 

Rosehill South 900 0.5% - 

Unwin East 525 0.5% - 

Shirley 1050 0.5% Unwin East 

Colquhoun South 1100 (W) x 550 (H) 0.5% Colquhoun North 

Colquhoun North 450 0.2% - 

Devon West 525 0.5% - 

Devon East 1350 0.5% Devon West, Durham South 

Durham South 900 (W) x 600 (H) 1.0% Durham North 

Durham North 900 (W) x 600 (H) 0.5% - 

Thackeray 600 1.0% - 

Grand Ave East 1050 0.5% - 

Grand Ave West 2 x 450mm 0.5% - 

Rosehill North 675 0.5% - 

Rosehill Carpark 450 1.0% - 
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3.2.2 Results 

The hydraulic capacity of the various existing stormwater conduits is summarised in Table 3-5.  The 
estimated conduit capacity was also compared to the peak flows reported in Section 3.1.4 in order to 
determine the indicative capacity of the stormwater capacity in relation to storm severity.  The indicative ARI 
capacity of the stormwater conduits has been mapped in Figure 3-3. 

Table 3-5  Stormwater Conduit Capacity Assessment 
 

Catchment Pipe Diameter 
(mm) 

Maximum 
Pipe 

Capacity 
(m3/s) 

Indicative  
20 yr ARI 

Peak Flow 
(m3/s) 

Indicative 
Capacity 
ARI (yrs) 

Complies 
with 

Council’s 
Capacity 

Requirement? 

Available 
Cover 
Above 

Conduit 
(m) 

River Road North 600 0.87 1.30 2yr-5yr No 1.2 

River Road South 450 0.40 0.76 1yr-2yr No 1.6 

Hassall North 900 2.48 1.66 >100yr Yes 1.8 

Hassall South 900 1.29 0.48 >100yr Yes 0.6 

James Ruse North 375 0.30 0.40 5yr-10yr No 1.1 

Oak Street 750 1.26 2.62 <1yr No 0.8 

James Ruse South 375 0.39 1.05 <1yr No 1.5 

Rosehill Station North 450 0.45 1.26 <1yr No 1.9 

Rosehill Station South 600 1.06 1.56 1yr-2yr No 2.4 

Kay St West 375 0.25 0.30 5yr-10yr No 0.8 

Kay St East 375 0.31 0.14 >100yr Yes 1.1 

Wentworth South Twin 300 0.29 0.71 <1yr No 0.7 

Wentworth Central 600 0.92 1.66 1yr-2yr No 1.8 

Wentworth North 675 1.34 2.36 1yr-2yr No 2 

Deniehy 525 0.61 0.47 >100yr Yes 1.1 

Tennison 375 0.36 0.51 2yr-5yr No 1 

Unwin West 900 1.88 0.96 >100yr Yes 1 

Rosehill South 900 1.70 3.81 1yr-2yr No 0.6 

Unwin East 525 0.64 0.42 >100yr Yes 1 

Shirley 1050 3.16 2.63 50yr-100yr Yes 1.2 

Colquhoun South 1100W x 550H 1.50 4.54 <1yr No 0.5 

Colquhoun North 450 0.34 3.09 <1yr No 0.5 

Devon West 525 0.74 2.03 <1yr No 2.3 

Devon East 1350 6.26 13.52 1yr-2yr No 1.7 

Durham South 900W x 600H 1.27 9.82 <1yr No 0.3 

Durham North 900W x 600H 1.00 6.30 <1yr No 0.7 

Thackeray 600 0.66 2.99 <1yr No 0.3 

Grand Ave East 1050 4.51 3.03 >100yr Yes 2.9 

Grand Ave West Twin 450mm 0.85 3.41 <1yr No 0.9 

Rosehill North 675 1.11 4.73 <1yr No 1.3 

Rosehill Carpark 450 0.39 2.46 <1yr No 0.7 
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Figure 3-3  Estimated Stormwater Conduit Capacity 

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.  The compliance of the 
existing pipe system has been assessed against this recommended capacity summarised in Table 3-5Table 
3-5.  

Of the 31 assessed subcatchments in Camellia Precinct, 23 of these subcatchments do not currently meet 
Council requirements. 

An important factor in considering the opportunity for pipe upgrade works is the minimum cover above the 
pipe, typically a minimum cover of 0.6 metres is recommended for conduits under roads.  The available 
cover has been summarised in Table 3-5 based on the available cover at the upstream inlet pits. 

3.3 Inlet Pit Capacity Assessment 

3.3.1 Approach 

Three generic pit types were identified from the drainage asset data was provided by Parramatta City 
Council, namely: 

̶ Pits with lintel - the length of the lintel was provided (designated Lintel); 

̶ Grated inlet pits - the dimensions (width and length) of the inlet pit was provided in most 
cases (designated Cover); 

̶ Junction pits and other assorted pit types that do not have inlets (designated 
Junction/Manhole). 

2 June 2015 Cardno 29 



Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

 
Figure 3-4 Stormwater Pit Types in the Camellia Precinct 

 

These three pit types throughout Camellia Precinct are shown in Figure 3-4, with the majority of pits seen to 
be lintel pits.  The number of inlet pits located in each of the subcatchments is summarised in Section 3.4. 

The assessment of the inlet capacity for the drainage system located in each subcatchment was based on 
the following assumptions: 

• The inlet capacity was assessed on a subcatchment basis not by each individual inlet ie. the 
combined inlet capacity in the subcatchment was calculated by summing the capacity of each of 
the inlet pits and comparing combined inlet capacity with the estimated peak runoff from the 
subcatchment; 

• All inlet pits throughout the precinct (both Lintel and Cover types) were assumed to be “on-grade” 
inlets as opposed to “sag” inlets; 

• There are a wide range of lintel lengths for inlets in the Camellia Precinct ranging from 900 mm to 
4,800 mm, with each of these lintel having its own inlet rating curves.  Nevertheless the inlet 
capacity per unit length of each lintel size is quite similar.  Therefore the assessment methodology 
was as follows: 

̶ Sum the total lintel length in each catchment and translate to an equivalent number of 2000 
mm long lintels, which is close to the average lintel length across the Camellia Precinct; 
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̶ The inlet rating curve for a 2000 mm lintel was extracted from DRAINS for the SA2 pit type, 
“NSW RTA SA Inlet, 3% Crossfall, 1% Grade”.  This is assumed to be the standard pit type 
provided in DRAINS most likely to be located in the Camellia Precinct as it is a standard NSW 
Roads and Maritime Service (RMS, formerly RTA) lintel inlet pit; 

̶ The rating curve for “on-grade” pits in DRAINS provides inlet flow as a proportion of approach 
flow, as the approach flow increases the proportion of flow into the pit decreases.  Based on 
analysis of the rating curve, it was assumed that at 0.105 m3/s the inlet capacity is reached as 
a significant proportion of flow is no longer able to access the pit; 

̶ Applying this inlet capacity and multiplying by the equivalent number of 2000 mm lintels in 
each hydrology catchment gives an indication of the cumulative inlet capacity of the lintels 
within the catchment 

• A similar approach was adopted for the grated inlet pits: 
̶ The rating curve was extracted from standard pit rating curves from DRAINS for the SK1 pit 

type, “NSW RTA SK V-Channel Pit, 3% crossfall, 1% grade - This is a V-shaped pit that is 
placed in a 1:5 (V:H) V-shaped roadside drain.  It is 0.825 wide x 0.7 m long; 

̶ Based on similar analysis of the rating curve to that outlined above for lintels, an inlet capacity 
of 0.24 m3/s has been assumed for grated inlets; 

̶ This capacity has been multiplied by the number of grated inlets in each catchment to provide 
a cumulative grated inlet capacity; 

• The total inlet capacity of the catchment is the sum of the cumulative lintel inlet pit and grated inlet 
capacities; 

• The Rosehill South subcatchment has no inlet pits but does have one culvert inlet.  It was assumed 
that the capacity of the downstream stormwater conduit matches the culvert inlet capacity, 
therefore no assessment of the inlet capacity was conducted for this subcatchment. 

3.3.2 Results 

The estimated cumulative lintel inlet capacity, cumulative capacity of grated inlets and total inlet capacity are 
summarised in Section 3.4.  In addition, the total inlet capacity was compared to peak runoff from the 
subcatchment to estimate the indicative capacity of the inlets in terms of ARI.  The spatial distribution of inlet 
capacity is plotted in Figure 3-5. 

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.   

3.4 Drainage Augmentation Works 
Based on the assessment of existing conduit and inlet capacity described above, 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. 

To provide an indication of the scale of works required to achieve Council’s recommended capacity, 
additional drainage lines and the required additional number of equivalent 2000 mm long lintel inlet pits has 
been assessed and is summarised in Table 3-7.   
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Table 3-6 Stormwater Inlet Pit Capacity Assessment 
 

Catchment Number of 
Inlets 

Cumulative 
Lintel Inlet 
Capacity 

(m3/s) 

Cumulative 
Grated 

Inlet 
Capacity 

(m3/s) 

Total Inlet 
Capacity 

(m3/s) 
Equivalent 

ARI 

Compliant 
with 

Council’s 
20yr ARI 
Capacity 

Requirement 

River Road North 8 Lintel 1.01 - 1.01 >100yr Yes 

River Road South 5 Lintel  0.63 - 0.63 5yr-10yr No 

Hassall North 7 Lintel , 2 
Cover 0.88 0.47 1.36 50yr-100yr Yes 

Hassall South 2 Lintel, 5 Cover 0.19 1.18 1.37 >100yr Yes 

James Ruse North 5 Lintel 0.6 - 0.6 >100yr Yes 

Oak Street 6 Lintel, 2 Cover 0.85 0.47 1.32 5yr-10yr No 

James Ruse South 10 Lintel, 2 
Cover 1.1 0.47 1.58 >100yr Yes 

Rosehill Station North 5 Cover - 1.18 1.18 10yr-20yr No 

Rosehill Station South 5 Cover - 1.18 1.18 >100yr Yes 

Kay St West 3 Lintel, 1 Cover 0.38 0.24 0.61 >100yr Yes 

Kay St East 2 Lintel, 1 Cover 0.25 0.95 1.2 >100yr Yes 

Wentworth South 12 Lintel, 4 
Cover 1.54 0 1.54 >100yr Yes 

Wentworth Central 3 Lintel 0.38 - 0.38 <1yr No 

Wentworth North 2 Lintel 0.38 - 0.38 1yr-2yr No 

Deniehy 6 Lintel, 1 Cover 0.95 0.24 1.18 >100yr Yes 

Tennison 2 Lintel, 1 Cover 0.19 0.24 0.43 5yr-10yr No 

Unwin West 6 Lintel 0.72 - 0.72 2yr-5yr No 

Rosehill South 1 Culvert - - - <1yr No 

Unwin East 6 Lintel 0.85 - 0.85 >100yr Yes 

Shirley 9 Lintel 1.2 - 1.2 1yr-2yr No 

Colquhoun South 14 Lintel, 1 
Cover 1.29 0.24 1.53 20yr-50yr Yes 

Colquhoun North 11 Lintel, 3 
Cover 1.01 0.71 1.72 1yr-2yr No 

Devon West 4 Lintel 0.44 - 0.44 <1yr No 

Devon East 6 Lintel, 4 Cover 0.5 0.95 1.45 10yr-20yr No 

Durham South 4 Lintel, 3 Cover 0.35 0.71 1.06 <1yr No 

Durham North 9 Lintel 0.66 - 0.66 <1yr No 

Thackeray 7 Lintel, 5 Cover 0.63 1.18 1.81 2yr-5yr No 

Grand Ave East 13 Lintel, 3 
Cover 1.35 0.71 2.06 2yr-5yr No 

Grand Ave West 8 Lintel, 3 Cover 0.85 0.71 1.56 1yr-2yr No 

Rosehill North 8 Lintel, 3 Cover 0.9 0.71 1.61 <1yr No 

Rosehill Carpark 6 Lintel, 8 Cover 0.6 1.89 2.49 20yr-50yr Yes 
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Figure 3-5  Inlet Pit Capacity – Equivalent ARI 

3.5 Preliminary Drainage Augmentation Cost Estimates 
Preliminary capital, operational and replacement costs for the drainage augmentation works were estimated 
as follows. 

3.5.1 Capital Cost 

The construction costs for additional stormwater conduits and inlets were based on the unit rates in the 2014 
Edition of the Australian Construction Handbook (Edition 32, Rawlinsons, 2014). 

Construction cost overheads were estimated based on the following percentages of construction costs: 

• Administration, planning, design and construction related costs 20% 
• Contingencies 30% 

The capital cost is the sum of the construction cost and the cost of overheads. 

3.5.2 Operational Cost 

Annual operational costs were estimated based on the following percentage of capital costs: 

• Drainage system augmentation 0.7% 
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Table 3-7  Preliminary Drainage Augmentation Life Cycle Cost Estimate Summary 
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3.5.3 Replacement Cost 

Replacement costs were estimated based on the following percentage of construction cost assuming an 
80 year life cycle: 

• Drainage system replacement 1.25% 

3.5.4 Present Value of Annual Operational and Replacement Costs 

The present value (PV) of annual operational and replacement costs were estimated based on an 80 year 
life cycle and a 5% discount rate. 

3.5.5 Overall Drainage Augmentation Cost Estimates 

The individual and overall drainage augmentation cost estimates are summarised in Table 3-7.  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 $7.35 million 
• Operational Cost $0.672 million 
• Replacement cost $1.2 million 

 

3.6 Water Quality 

3.6.1 Stormwater Quality Targets 

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).  As 
summarised in Table 3-8, the treatment targets are defined as a percentage reduction of the annual pollutant 
exports.   

Table 3-8   Water Quality Treatment Targets for New Development 
 

Pollutant Retention Criteria for 
Development Sites 

Description 

Gross Pollutant Trash litter and vegetation 
larger than 5mm 

70% of average annual load 

Coarse Sediment Contaminated particles 
between 0.1mm and 0.5mm 

80% of average annual load 

Fine Sediment Contaminated particles 0.1mm 
or less 

50% of average annual load 

Nutrients Total phosphorous and total 
nitrogen 

45% of average annual load 

Hydrocarbons, motor 
oils, oil and grease  

Whichever is greater: 
• 90% of the average annual load; 

• Total discharge from site of Total Petroleum 
Hydrocarbons (TPH) <10 mg/L at all times 

3.6.2 Regional Water Quality Treatment Measures 

In precinct-wide assessments such as this, there is an opportunity to improve the management of the quality 
of runoff discharged to receiving waterways by constructing and maintaining a limited number of regional 
water quality treatment measures located on public land instead of installing and maintaining a greater 
number of smaller measures distributed across the peninsula.  This also offers the opportunity subject to 
available funding to treat runoff from existing sites that may not be re-developed for many years. 
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Figure 3-6  Indicative Concept Locations for Stormwater Treatment Measures 

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 in Figure 3-6. 

Indicative sizing of alternative ponds and wetlands in combination with Gross Pollutant Traps (GPTs) at each 
of the potential sites was undertaken using a MUSIC model based on 10 years of 6 minute interval rainfall 
data for Parramatta.  The model was run to estimate representation Total Suspended Solids, (TSS), Total 
Phosphorus (TP) and Total Nitrogen (TN) for development sites with a comparable imperviousness to the 
subcatchments located within the Camellia Precinct.  

For modelling purposes it was assumed that all flows up to the 3 month ARI flow would be treated by a GPT.  
The pollutant capture in a GPT was based on the observed performance of a GPT given in Appendix C of 
the 2014 MUSIC Model User Manual. 

The following assumptions were adopted in the conceptual sizing of ponds and wetlands:   

 
• The extended detention depth for the ponds is 0.3 m; 
• The extended detention depth for wetlands is 0.5 m; 
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• For ponds the assumed average depth is 1.5 m ie. the permanent storage volume is 1.5 times 
the surface area; 

• For wetlands the assumed average depth is 0.5 m ie. the permanent storage volume is 0.5 times 
the surface area; and 

• Low flow pipes were sized such that the ponds/wetlands have 24 hours of notional detention 
time. 

• For modelling purposes it was assumed that all inflows would enter a pond or wetland ie. the 
pond or wetland is on-line on a local watercourse or drainage line.  A notional high flow bypass 
of 100 m3/s was adopted for assessment purposes. 

The resulting indicative sizes of concept ponds or wetlands at the various sites are given in Table 3-9. 

 

Table 3-9  Indicative Sizing of Ponds or Wetlands at Concept Sites 

 Pond Wetland 

Potential 
Site Area Vol Area Vol 

 (ha) (ML) (ha) (ML) 

     

PR1 0.31 4.6 0.27 1.3 

PR2 0.31 4.7 0.27 1.4 

PR3 0.32 4.8 0.28 1.4 

PR4 0.33 4.9 0.27 1.4 

PR5 0.18 2.7 0.16 0.8 

DR1 1.40 20.9 1.22 6.1 

DR2 0.37 5.5 0.31 1.5 

DC1 0.25 3.7 0.22 1.1 

DC2 0.05 0.8 0.05 0.2 

DC3 0.05 0.7 0.04 0.2 

DC4 0.28 4.2 0.24 1.2 

DC5 0.18 2.7 0.16 0.8 

DC6 0.01 0.2 0.01 0.1 

DC7 0.03 0.4 0.02 0.1 

AC1 0.07 1.0 0.06 0.3 

AC2 0.12 1.8 0.11 0.5 

CCC1 0.27 4.0 0.26 1.3 

CCC2 0.13 1.9 0.11 0.6 

CCC3 0.13 2.0 0.12 0.6 
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3.7 Preliminary Water Quality Treatment Cost Estimates 
Preliminary capital, operational and replacement costs for the concept stormwater treatment measures were 
estimated as follows. 

3.7.1 Capital Cost 

The construction costs for GPTs were based on the unit rates for “HumeGuard” GPTs given in the 2014 
Edition of the Australian Construction Handbook (Edition 32, Rawlinsons, 2014).  Construction cost 
overheads were estimated based on the following percentages of construction costs: 

• Administration, planning and construction related costs 10% 
• Contingencies 30% 

The construction costs for ponds and wetlands were based on the relations given in Appendix H of the 2014 
MUSIC Model User Manual.  Construction cost overheads were estimated based on the following 
percentages of construction costs: 

• Administration, planning, design and construction related costs 20% 
• Contingencies 30% 

The capital cost is the sum of the construction cost and the cost of overheads. 

3.7.2 Operational Cost 

Annual operational costs for GPTs were estimated based on the following percentage of capital costs: 

• GPTs 3.0% 

The operational costs for ponds and wetlands were based on the relations given in Appendix H of the 2014 
MUSIC Model User Manual. 

3.7.3 Replacement Cost 

Replacement costs were estimated based on the following percentage of construction cost: 

• GPTs, Ponds 1.4% 
• Wetlands 5.2% 

3.7.4 Present Value of Annual Operational and Replacement Costs 

The present value (PV) of annual operational and replacement costs were estimated based on an 80 year 
life cycle and a 5% discount rate. 

3.7.5 Overall Stormwater Treatment Cost Estimates 

The individual and overall stormwater treatment cost estimates are summarised in Table 3-10, Table 3-11 
and Table 3-12 for GPTs, ponds and wetlands respectively.  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 $1.28 million 
• Operational Cost $0.752 million 
• Replacement cost $0.25 million 

Ponds 

• Capital cost $12.8 million 
• Operational Cost $3.8 million 
• Replacement cost $2.34million 
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or Wetlands 

• Capital cost $10.2 million 
• Operational Cost $2.71 million 
• Replacement cost $6.895 million 
 

 

Table 3-10  Preliminary GPT Life Cycle Cost Summary 

Potential 
Site 

Construction 
Cost 

Cost of 
Overheads  

Capital  
Cost 

Operational 
Cost 

Replacement 
Cost 

 ($) ($) ($) PV ($) PV ($) 
PR1 $26,000 $10,400 $36,400 $21,399 $7,133 
PR2 $63,000 $25,200 $88,200 $51,852 $17,284 
PR3 $26,000 $10,400 $36,400 $21,399 $7,133 
PR4 $41,000 $16,400 $57,400 $33,745 $11,248 
PR5 $41,000 $16,400 $57,400 $33,745 $11,248 
DR1 $26,000 $10,400 $36,400 $21,399 $7,133 
DR2 $22,000 $8,800 $30,800 $18,107 $6,036 
DC1 $54,000 $21,600 $75,600 $44,445 $14,815 
DC2 $177,000 $70,800 $247,800 $145,680 $48,560 
DC3 $73,000 $29,200 $102,200 $60,083 $20,028 
DC4 $63,000 $25,200 $88,200 $51,852 $17,284 
DC5 $73,000 $29,200 $102,200 $60,083 $20,028 
DC6 $22,000 $8,800 $30,800 $18,107 $6,036 
DC7 $54,000 $21,600 $75,600 $44,445 $14,815 
AC1 $41,000 $16,400 $57,400 $33,745 $11,248 
AC2 $22,000 $8,800 $30,800 $18,107 $6,036 

CCC1 $22,000 $8,800 $30,800 $18,107 $6,036 
CCC2 $26,000 $10,400 $36,400 $21,399 $7,133 
CCC3 $41,000 $16,400 $57,400 $33,745 $11,248 

   $1,278,200 $751,446 $250,482 
Rounded Totals $1,280,000 $752,000 $250,000 

 

 

Table 3-11  Preliminary Pond Life Cycle Cost Summary 

Potential 
Site 

Construction 
Cost 

Cost of 
Overheads  

Capital  
Cost 

Operational 
Cost 

Replacement 
Cost 

 ($) ($) ($) PV ($) PV ($) 
PR1 $567,964 $283,982 $851,947 $246,940 $155,821 
PR2 $573,866 $286,933 $860,798 $248,491 $157,440 
PR3 $581,435 $290,717 $872,152 $250,471 $159,517 
PR4 $597,873 $298,936 $896,809 $254,735 $164,027 
PR5 $369,075 $184,538 $553,613 $190,204 $101,256 
DR1 $1,869,358 $934,679 $2,804,037 $508,057 $512,859 
DR2 $653,106 $326,553 $979,658 $268,738 $179,180 
DC1 $473,908 $236,954 $710,862 $221,297 $130,017 
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DC2 $139,174 $69,587 $208,761 $105,369 $38,183 
DC3 $131,616 $65,808 $197,424 $101,866 $36,109 
DC4 $521,265 $260,632 $781,897 $234,437 $143,009 
DC5 $373,157 $186,578 $559,735 $191,475 $102,376 
DC6 $50,507 $25,253 $75,760 $57,033 $13,856 
DC7 $85,922 $42,961 $128,882 $78,681 $23,573 
AC1 $174,800 $87,400 $262,199 $120,964 $47,956 
AC2 $268,080 $134,040 $402,120 $156,723 $73,548 

CCC1 $509,775 $254,887 $764,662 $231,294 $139,857 
CCC2 $283,297 $141,648 $424,945 $162,051 $77,723 
CCC3 $293,505 $146,752 $440,257 $165,563 $80,523 

   $12,776,521 $3,794,389 $2,336,829 
Rounded Totals $12,800,000 $3,800,000 $2,340,000 

 
 

Table 3-12  Preliminary Wetland Life Cycle Cost Summary 

Potential 
Site 

Construction 
Cost 

Cost of 
Overheads  

Capital  
Cost 

Operational 
Cost 

Replacement 
Cost 

 ($) ($) ($) PV ($) PV ($) 
PR1 $449,675 $224,838 $674,513 $178,889 $458,226 
PR2 $453,481 $226,740 $680,221 $180,924 $462,104 
PR3 $461,258 $230,629 $691,887 $185,099 $470,029 
PR4 $455,287 $227,643 $682,930 $181,891 $463,944 
PR5 $317,048 $158,524 $475,572 $111,930 $323,077 
DR1 $1,187,685 $593,842 $1,781,527 $658,457 $1,210,270 
DR2 $489,295 $244,648 $733,943 $200,350 $498,600 
DC1 $390,428 $195,214 $585,642 $147,999 $397,853 
DC2 $142,875 $71,438 $214,313 $38,414 $145,592 
DC3 $136,517 $68,259 $204,776 $36,137 $139,113 
DC4 $420,117 $210,059 $630,176 $163,292 $428,106 
DC5 $321,630 $160,815 $482,446 $114,106 $327,747 
DC6 $62,526 $31,263 $93,789 $12,675 $63,715 
DC7 $97,037 $48,518 $145,555 $22,858 $98,882 
AC1 $172,387 $86,194 $258,581 $49,420 $175,666 
AC2 $245,619 $122,809 $368,428 $79,469 $250,289 

CCC1 $442,304 $221,152 $663,456 $174,966 $450,715 
CCC2 $256,927 $128,463 $385,390 $84,416 $261,812 
CCC3 $262,515 $131,257 $393,772 $86,889 $267,507 

   $10,146,918 $2,708,180 $6,893,247 
Rounded Totals $10,200,000 $2,710,000 $6,895,000 
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4 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.  
Current available information on flooding has been derived from the flooding assessments of the Parramatta 
River, Duck River and Duck Creek floodplains. 

4.1 Flood Risk Precincts 
As discussed in the 2005 Lower Parramatta River Floodplain Risk Management Study (SKM, 2005): 
 

In regard to the subject study, the following three FRPs are proposed:  
 
 
High Flood 
Risk  
 

This has been defined as the area within the envelope of land 
subject to a high hydraulic hazard (in accordance with the 
provisional criteria outlined in the Floodplain Management Manual) 
in a 100 year flood event. The high flood risk precinct is where high 
flood damages, potential risk to life, or evacuation problems would 
be anticipated. Most development should be restricted in this 
precinct. In this precinct, it would be difficult to achieve a 
substantial reduction in significant risk of flood damages or to 
ensure safe evacuation with reasonable flood related building and 
planning controls.  

 
Medium Flood 
Risk  
 

This has been defined as land below the 100 year flood level 
subject to low hydraulic hazard (in accordance with the provisional 
criteria outlined by the Floodplain Management Manual). In this 
precinct there would still be a significant risk of flood damage or 
risk to life, but these damages or risk to life can be minimised by 
the application of appropriate development controls.  

 
Low Flood 
Risk  
 

This has been defined as all other land within the floodplain (ie. 
within the extent of the probable maximum flood) but not identified 
as either a high flood risk or medium flood risk Flood Risk Precinct. 
There will be a low cost benefit to compulsorily apply flood related 
development controls, where risk of damages are low for most land 
uses. The low flood risk precinct is that area above the 100 year 
flood and most land uses would be permitted within this precinct.  

The FRPs delineated above have been formulated to provide a basis for strategic planning and 
development control having regard to the specific characteristics of the LPRC Floodplain.  
 
The Low Flood Risk FRP is that area above the 100 year ARI flood which is potentially subject 
to flooding, but is not included in any of the other FRPs. This area is still subject to some flood-
related risk and those uses which may be considered critical or should be afforded maximum 
protection against risk from flooding, are to be identified as undesirable land uses in this precinct. 
The other major purpose for this FRP is to identify and recognise the potential flood risk for all 
persons and properties affected by the PMF, regardless of whether any specific development 
controls are to be applied. This provides a basis for flood awareness programs, evacuation and 
emergency planning and to maximise the preparedness of the community.  
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4.2 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): 
 

• 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.  This has been undertaken twice as follows: 

̶ 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 4-1; 

̶ 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 4-2. 

4.3 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) undertake design flood analysis for the 20%, 5%, 2% and 1% average exceedance probability 
(AEP) events and the Probable Maximum Flood (PMF), 

(ii) 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; 

(iii) update the flood extent and hazard mapping to incorporate the most up to date and reliable ALS, 
(iv) resolve anomalies with the historical flood height data adopted in the previous studies, undertake 

sensitivity analyses, 
(v) assume consideration of blockage at each culvert, 
(vi) identify properties inundated and assign design flood levels, 
(vii) adopt downstream water levels consistent with those in the Lower Parramatta River Flood Study 

Review of May 2005. 
 
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 4-3. 
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Figure 4-1  Camellia Flood Risk Precincts (Source: Parramatta City Council, 2015) 
 

2 June 2015 Cardno 43 



Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-2  Camellia Flood Risk Precincts (Source: Figure 3-3, Volume 1, SKM, 2005) 
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Figure 4-3  Camellia Flood Risk Precincts (based on results contained in WMAwater, 2012) 
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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 one-
dimensional/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. 

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: 

̶ 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 

• 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; 

2 June 2015 Cardno 46 



Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

̶ 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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5 Planning Considerations 

5.1 Parramatta Local Environment Plan 2011 
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 LEP notes development consent should not be granted unless Council is satisfied the 
development: 

a. is compatible with the flood hazard of the land, and 

b. is not likely to significantly adversely affect flood behaviour resulting in detrimental increases in the 
potential flood affectation of other development or properties, and 

c. incorporates appropriate measures to manage risk to life from flood, and 

d. is not likely to significantly adversely affect the environment or cause avoidable erosion, siltation, 
destruction of riparian vegetation or a reduction in the stability of river banks or watercourses, and 

e. is not likely to result in unsustainable social and economic costs to the community as a 
consequence of flooding 

5.2 Parramatta Development Control Plan 2011 
The Parramatta DCP 2011 defines Camellia as a Strategic Precinct as follows: 

Strategic Precincts are distinct areas supporting the Parramatta CBD and identified as having 
particular social, natural and built qualities or a particular function that should be preserved. Each 
of the precincts has distinct but complementary functions. …… 

New industrial developments will need to comply with stringent environmental controls, and operate 
sustainably. Council will favour new industrial developments that improve water quality, the 
environment around the Parramatta River and the foreshore. A concerted effort will be made to 
create pedestrian links along the Parramatta foreshore. 

The Parramatta River corridor will be enhanced as the major natural asset of the area, 
characterised by a healthy river and foreshore that provides public access opportunities while 
protecting vegetated riparian areas with appropriate setbacks. Sections 2.4.2 and 2.4.8 of this DCP 
are important controls for protecting and managing the river and the public domain. Properties 
adjoining the foreshore will address the aquatic gateway to Parramatta, with buildings displaying a 
high level of urban design quality and the less visually attractive elements of industrial development 
being screened by appropriate landscaping. 

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). 

5.3 Flood Planning Level 
The flood planning level adopted by Council is 100 yr ARI flood level + 500 mm. 

5.4 Development Controls 
Section 2 of the Parramatta DCP 2011 describes site planning considerations including design objectives, 
design principles and design controls. 
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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. The development controls are as follows. 
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5.5 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. 

5.5.1 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. 

5.5.2 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.    

5.5.3 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, 2007 respectively.  The following management 
strategies are based on the strategies detailed in DECC, 2007. 

 
Management Strategies where changes in Design Flood Levels and/or  
Climate Change Impacts are Minor 

 
1. Adopt the current 100yr ARI flood level as the basis for the flood planning levels (FPLs) and fill levels 

and accept that flood risk will increase over time recognizing the associated increase in potential 
flood damages.  

2. Adopt the higher FPLs by adopting the 100 yr ARI flood level under climate change. This will provide 
100yr ARI protection at a given point in the future with a slightly higher level of protection at present. 

Management Strategies where changes in Design Flood Levels and/or  
Climate Change Impacts are Significant 

 
1. Consideration could be given to use of the site for development types that allow for planned retreat 

from the affected land within a specific timeframe or once climate change impacts on sea level rise 
or flood risk meet specific stipulated criteria. In these cases the criteria for retreat or withdrawal 
from the land and methods for their measurement need to be set and agreed upon prior to any 
approval for development.   
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Depending upon the current risk and potential climate change impacts for the specific site and 
development alternatives, compatible uses to consider could include such developments as:  

• tourist or short term caravan parks (with no permanents occupants or mobile homes) and low 
cost permanent facilities where investment decisions can be made based upon known 
conditions of abandonment and removal; or  

• supporting land/facilities for cluster housing for residential or tourist development. Significant 
buildings located on adjacent higher land where risks can be effectively managed; or  

• tourist or commercial development where investment decisions are based upon known 
conditions of abandonment and removal.  

Include a climate change factor determined for the location in FPLs and fill levels on top of general 
freeboard to provide the desired protection at a given point in the future but higher protection at 
present. 

 

 

2. Adopt the current 100yr flood as the basis for FPLs and fill levels and accept that flood risk will 
increase over time. The long term protection level (ARI) and increase in potential damages should 
be assessed. If potential climate change ramifications for future development are significant this 
may be unacceptable to the community.  

 
 

3. Investigate alternative options considering both present and future risk exposure.  These may allow 
for practical development of properties but enable climate change impacts and ramifications to be 
managed over the long term. This could involve:  

• having a compromise position on FPLs and fill levels between the options outlined previously. 
Examples include: allowing for low change scenarios in fill levels but high change scenarios in 
floor levels;  
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• making no allowance for change in fill levels but allowing for high change scenarios for floor 
levels.  

 

 
 
• FPLs at current minimum levels but with a requirement for two-storey housing with flood 

compatible structural materials on the bottom storey.  This reduces damage potential and 
exposure of contents to flooding even in the long term. However, this may not address issues 
with frequent inundation, particularly in areas where sea level controls flooding.  

• In special developments, eg schools, adopt FPLs and fill levels based upon existing situations 
but include elements to reduce exposure.  For instance placing more vulnerable development in 
less exposed position on site or perhaps on a second storey, and consider improving the 
structural compatibility of buildings to flooding.  

• Considering the potential to retrofit solutions when significant climate change impacts occur that 
were not allowed for. Is it possible to set land aside now to enable the future construction of a 
levee to manage climate change impacts? This involves examining cost effective options that 
could be effectively and practically implemented in the future.  Examples include: not allowing 
for climate change scenarios in fill levels but allowing for high climate change scenarios in floor 
levels with control on frequency of inundation by a levee built now or in the future;  

 

 
 

• making no allowance for climate change in fill or floor level conditions but allowing for the 
construction of a levee to reduce flood risks for the high climate change scenario. 
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6 Emergency Management 

6.1 North West Metropolitan DISPLAN 
The interim version of the North West Metropolitan District Disaster Plan (DISPLAN) is dated 23 November 
2011. 
 
The aim of the plan is to ensure coordinated and efficient management of the Prevention, Preparation, 
Response and Recovery arrangements for emergencies within the North West Metropolitan Emergency 
Management District.  The plan describes the arrangements at the District level to effectively and efficiently 
prevent, prepare for, respond to and recover from emergencies and provides policy direction for the preparation 
of Local DISPLANS and District and Local Supporting and Sub-Plans. 
 
The area covered in this plan is the North West Metropolitan Emergency Management District, includes all of 
the North West Metropolitan Police Region (except the parts of St Marys Local Area Command which fall within 
Wollondilly Local Government Area) and incorporating the local government areas of Blacktown, Blue 
Mountains, Hawkesbury, Holroyd, Hornsby, Hunters Hill, Ku-ring-gai, Lane Cove, Manly, Parramatta, Penrith, 
Pittwater, Ryde, The Hills, Warringah and Willoughby.  All the navigable waters of Broken Bay, Pittwater, 
Cowan Creek and the Hawkesbury River to Wisemans Ferry Vehicle Ferry. 
 
It covers an area of 6,341 ha with an estimated population of 1.837 million persons. 

6.2 Parramatta DISPLAN 
The Parramatta Disaster Plan (DISPLAN) released in 2010 details arrangements for preparing for, responding 
to and recovering from emergencies within the City of Parramatta. 
 
As described in the plan, it encompasses arrangements for: 
 

a) Incidents controlled by combat agencies. 
b) Emergencies controlled by combat agencies and supported by the Local Emergency Operations 

Controller. 
c) Emergency operations for which there is no combat agency. 
d) 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. 
 
The Plan is based upon operation during both normal business hours and outside of normal business hours 
and takes into consideration special events that may from time to time operate outside and during normal 
business hours. 
 
Transportation of people will be by either government/private transport or by private vehicle, with numbers and 
method dependant on circumstances and location of emergency. 
 
Each agency with a statutory role has in place arrangements which detail that agency's response. 
 
Each Emergency Service Organisation and Functional Area has in place an appropriate supporting 
plan/operational procedures which detail that agency's response. 
 
It is expected that in the Parramatta CBD that Building Owners, Managers and Tenants will be provided with 

2 June 2015 Cardno 54 



Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

education regarding their responsibilities in both evacuation and general building emergency management. 
It is accepted that all buildings where required will have in place a practised Emergency Management Plan in 
line with AS 3745 and as per NSW OH&S Regulation 2001 
 
Section 23 of the DISPLAN discusses evacuation as follows: 
 
23. EVACUATION 
 

a) The LEOCon, in consultation with the Combat Agency, will determine the need for evacuation. 
b) Police will control and coordinate the evacuation of persons to the chosen Safe site or marshalling 

point and supervise disaster victim registration. 
c) Transport resources will be arranged through and coordinated by the transport functional area 

coordinator, if private vehicles are not available. 
d) The LEOCon will determine, in consultation with the Combat Agency, when return of evacuees is 

possible. 
 
Concept of Operations 
 
The evacuation process is based on a 5 stage process 
 

i) Decision to Evacuate 
ii) Warning 
iii) Withdrawal 
iv) Shelter 
v) Return 

 
The concept of operations for an emergency in the Parramatta CBD can be summarised as: 
 
Emergency occurs or is imminent in the CBD: 
 

Buildings may/may not begin self evacuation due to the emergency; 
Public transport systems are disrupted, resulting in Transport/Traffic plans being enacted to 
provide an emergency service; 
Emergency Service Agencies begin deployment in accordance with normal arrangements; 
An area requiring Evacuation is identified; 
When deemed safe to do so, “return” advised through Displan arrangements, and may include some 
caveats; 
Throughout, the Emergency Services and Functional Area agencies continue to deal with the 
particular emergency. 
 

Withdrawal 
 
If there is a decision to evacuate, or a self evacuation commences, there is a need to follow a process to move 
people to a place of safety while the status of the transport system is assessed and arrangements are made 
to move people out of the Parramatta CBD. 
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The withdrawal stage for the CBD is based on the following philosophy.  
 

Building to Assembly Area (covered by individual building evacuation plans) 
Assembly Area to Safe sites in accordance with the CBD evacuation plan or this plan (based on 
building location) OR 
Safe sites in accordance with the CBD evacuation plan or this plan  

 
Control Measures 
 
For the purpose of this plan, the Parramatta CBD has been divided into three (3) zones (refer to map on 
Anexure 2) 
 

• Ollie Webb Reserve 
• Macarthur Girls High School 
• Parramatta Golf Course 

 
In the event of an emergency which severely disrupts transport and requires an evacuation of an area of 
the CBD, the control arrangements will recommend business and residents to either: 
 
Stay at Work 
 
This is used for all areas of the CBD (and surrounds) where the public are not directly threatened by the 
emergency. It may also imply that public transport may be affected and/or may not be available. This 
message is intended to stop or reduce the incidence of the public rushing to transport sites or exiting by 
private vehicles, thus allowing time for transport/traffic services to be re-established. 
 
Stay at Work protocols assist in achieving a desired response for business and residents in the areas of 
the CBD unaffected by the emergency, such as: 

 
To carry on normal business; 
Advise staff and others on their site, that an emergency has resulted in a disruption to public and 
private transport, and to allow for communication updates. 

 
Shelter in Place 
 
This is used when it is assessed that for safety of the occupants of a building(s) or for control reasons, it is 
safer for occupants to remain in the building than to be on the streets. The time required to Shelter in 
Place will depend on the nature of the emergency. 
 
CBD Residents/Permanent and Temporary 
 
People who live in the area to be evacuated and those from temporary accommodation (hotels etc), will be 
directed to an Evacuation Centre (Refer to Parramatta Displan Sections 6.8. 1) and if necessary to temporary 
accommodation under the control of the Department of Community Services as per DISPLAN 
arrangements. 
 
Commuters 
 
People who are evacuated to their residence (as per a normal business day) will not receive further 
specialist management under this Annexure once their journey has concluded. 
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Evacuate to Safe Sites or Evacuation Centres 
 
This is used as a control measure to identify those areas that require evacuation for safety and/or control 
reason. It is the intent to minimize the area of the CBD that is evacuated, noting that some 
emergencies may require the evacuation of some sections or large sections, if not all of the CBD. 
 
People evacuated to Parramatta safe site will be requested to: 

 
Remain in position until further information is available, or 
Make their way to other parts of the city and delay their journey home, or Make their way to specific 
transport terminals for movement out of the city, or Identify themselves if they have specific needs or 
Move to an Evacuation Centre, or Combinations of the above. 

 
Support will be provided to people in Safe Sites or Evacuation Centres in accordance with this plan. 
 
Return 
 
LEOCON, in consultation with the combat agency and/or Functional Area, if applicable, will allow the 
area to be reoccupied when it is safe to do so in accordance with this plan 
 
Building Owners and Managers 
 
It is accepted that Building Owners and Managers in accordance with existing OH&S requirements, the 
Building Code of Australia and relevant City of Parramatta regulations, are to have a building Emergency 
Management Plan which complies with the provisions of AS 3745. 
 
It is expected that all building Emergency Management Plans are to contain details of the most relevant 
Parramatta Safety Site. All wardens trained under the building emergency plan are to be aware of the 
Parramatta Safety Sites, routes to the site and how to liaise with the building occupants at the site. 
 
It is accepted that all building Emergency Management Plans are to contain detail of how the information 
regarding an evacuation will be disseminated from the Chief Warden to occupants of the building. 
 
It is noted that a copy of the Parramatta CBD Evacuation Plan was not located in the time available to prepare 
this advice. 
 
It is noted also that the 2010 Parramatta DISPLAN, states in part that: 
 

i) the intent is to minimize the area of the CBD that is evacuated, noting that some emergencies may 
require the evacuation of some sections or large sections, if not all of the CBD; and 

ii) shelter in place is used when it is assessed that for safety of the occupants of a building(s) or for 
control reasons that it is safer for occupants to remain in the building than to be on the streets. 

 
It is expected that this is also the intent for the all other areas within the LGA outside the CBD. 

6.3 Local Plan 
The 2010 Parramatta DISPLAN states that there are no sub-plans or supporting plans.  
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6.4 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. 

• Trigger levels for flood warning have not been identified for the Parramatta CBD 

Other sources of information regarding potential flooding at the site including: 

• The Bureau of Meteorology through their website (www.bom.gov.au); 

• Observation of local rainfall; 

• The local SES (http://parramatta-ses.com); 

• Parramatta City Council Emergency Management Officer; 

• Local television stations; and/or 

• Local radio stations. 

An important indication of likely imminent flood activity would be intense local rainfall and residents, retail 
workers and visitors should take notice of extreme rainfall warnings issued by the Bureau of Meteorology and 
disseminated by local media.  

6.5 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.  

It can be seen from Figure 6-1 that there are two primary westbound paths of evacuation, on the northern 
and southern side of the precinct.  

6.5.1 Grand Avenue Evacuation Routes 

The existing westbound evacuation route in the northern areas is westward along Grand Avenue and Hassall 
Street before turning right at the James Ruse Drive intersection and heading north. Figure 6-2 shows the 
existing road grade along Grand Ave westbound up to Hassall Street (Route A to F).  Overall, the grade is 
favourable as the roads rise away from flooding. There are several minor depressions which may cause local 
flooding. This problem could be alleviated with local regrading of sections of Grand Ave. 

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. It can be seen in Figure 6-3 that 
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 (refer Figure 6-4).  Flooding at the Hassall St / James Ruse Drive intersection 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 (F to G to J) 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 (Route F to I to J).  
It can be seen in Figure 6-3 that 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.  Figure 6-4 
discloses that 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.  
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Figure 6-1  Evacuation Routes from Camellia Peninsula  

(Existing (Solid Lines), Possible Future Alternative Routes (Dashed Lines)) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6-2  Grand Ave Westbound [Route A to F] 
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Figure 6-3  Existing Route F to G to J (Solid line) and Proposed Route F to I to J (Dashed line) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6-4  100 yr ARI and PMF Flooding at Hassall St / James Rues Drive Intersection 
 
 
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. 
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Figure 6-5  Existing Route F to G to K to L (Solid line) and  
Possible Alternative Route F to K to L (Dashed line) 

 

Due to the problematic low point on James Ruse Drive, a possible alternative evacuation route from Grand 
Ave (F) would be south through Rosehill Gardens before crossing the railway line before crossing James 
Ruse Drive to Weston Street. The grade of this Route F to K to L is compared to the alternative of attempting 
to evacuate along Route F to G to K to L in Figure 6-5.  While this evacuation route offers a favourable rising 
route it would the agreement of Rosehill Gardens and a new railway crossing. 

Other potential alternatives for northward evacuation could include new crossings of the Parramatta River to 
connect Grand Ave to Park Road (B) where there is already pedestrian access or to South Street (D) via 
private driveways. The grading of the potential alternative routes are plotted in Figure 6-6 and Figure 6-7. 

These routes would require the construction of either a pedestrian bridge or a vehicle crossing across the 
Parramatta.  One of the design constraints for either crossing would be existing and/or any future ferry 
services to Parramatta.  It would be expected that implementing either of these options would require a 
substantial capital investment. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6-6  Possible Future Evacuation Route A to B 
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Figure 6-7  Possible Future Evacuation Route C to D 
 

6.5.2 Unwin St / Kay St Evacuation Route 

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. It 
can be seen from Figure 6-8 that the A’Becketts Ck crossing and Duck Ck crossing are vulnerable to 
flooding from the local creeks as well as the Parramatta River in extreme floods. While the A’Becketts Ck 
crossing is safe to cross in a 100 yr ARI flood the Duck Ck 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. 

The grade west along Durham Street to Colquhoun St to Unwin Street (Route O to U to P) shown in Figure 
6-9.  Overall, Route N to P rises approximately 1 m. It is noted that there are several low points along the 
route, which may require regrading to minimise ponding and facilitate effective evacuation. 

Regrading of Route N to O to P would alleviate some issues and may allow for more effective flood 
evacuation.  

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. The grading 
of this route is given in Figure 6-10. 

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.  The grading of these routes to Grand Ave are plotted in 
Figure 6-11. 
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Figure 6-8  100 yr ARI and PMF Flooding at A’Becketts Ck and Duck Ck Crossings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6-9  Existing Route N to O to U to P 
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Figure 6-10  Existing Route P to S (Solid line) and  
Possible Alternative Route P to Q to R (Dashed line) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-11  Existing Route N to C and Route U to O to E 
 

6.6 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.  
 
In the case of longer duration extreme floods the time that visitors and/or residents and workers would need 
to shelter in place could be longer but at the same time a longer duration storm event would increase the 
likelihood of a flood warning that would allow a number of visitors and/or residents and workers to evacuate 
prior to rising floodwaters preventing evacuation by foot or by vehicle. 
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Flood refuge for people in public open space areas within new developments is a concept that has been 
applied in other circumstances.  Examples include: 

• Honeysuckle Development (Newcastle, adjacent to the Hunter River, Cottage Creek and Throsby 
Creek) (constructed) 

• Golden Sheaf Hotel Residential/Commercial/Retail development (Double Bay, Sydney) (adjacent to 
a Sydney Water Corporation open channel in a sag point) (consent provided, development has not 
proceeded as yet); 

• Green Square Town Centre (planned) 

• 330 Church Street, Parramatta 

• 2-8 River Road West, Parramatta (planned) 

• 125-129 Arthur St, Rosehill (planned) 

• 23 Oak St and 19-21 Hope St, Rosehill (planned) 

The Honeysuckle example, as it has been constructed, is explained further.  Reference should also be made 
to the Linwood Flood Management Plan (Lawson & Treloar et al, 1998a) and the Marina Precinct Flood 
Management Plan (Lawson & Treloar et al, 1998b).   

For example, the Linwood Flood Management Plan (Lawson & Treloar et al, 1998a) identifies flood refuge 
areas in an area known as The Lane and in all multi-unit residential buildings.  In the area known as The 
Lane, identified to be above the PMF, people in the public domain areas can take refuge in times of flood, 
although the number of people likely to be in the area is undefined.  The first preference for residents and 
their visitors is to take shelter at upper storeys inside the building above the PMF (residential floor levels in 
the development are set at PMF – 0.8 m rather than a 100 year ARI +0.5 m).  In this regard, provision has 
been made for a public refuge space within multi-unit buildings for a public refuge space which is to be sized 
to accommodate all ground floor residents for up to 8 hours.  No details on the method of sizing of the public 
refuge are outlined in the plan.   

The Marina Precinct Flood Management Plan (Lawson & Treloar et al, 1998b) identifies public flood refuge 
areas in raised portions of the entrance areas of multi-unit residential buildings and the first preference for 
residents and their visitors is to take shelter at upper storeys of their building above the PMF.  No details on 
the method of sizing of the public refuge are outlined in the plan.   

The approach adopted in the Linwood Flood Management Plan (Lawson & Treloar et al, 1998a) is the one 
that has been adopted for 2-8 River Road West due to the similarities in the nature of flooding and the 
building types associated with the two areas.   

6.7 Sizing Temporary Flood Refuge 
Two primary sources of information were located when considering the size of a temporary flood refuge: 

• Building Code of Australia (2008) 
• US Flood Emergency Management Authority (FEMA) (2000).   

As outlined above, the Building Code of Australia (2008) stipulates that an area of public assembly such as 
halls or theatres should have a maximum density of 1 m2 per person (BCA, 2008).  FEMA (2000) 
recommends a minimum of 0.45 m2 per person for tornado shelters. 

In the case of recent development on the Clay Cliff Creek floodplain a maximum density of 2 m2 per person 
has been adopted 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. 
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7 Conclusions and Recommendation 

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 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. 

7.3 Drainage 

7.3.1 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. 
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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 

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 $7.35 million 
• Operational Cost $0.672 million 
• Replacement cost $1.2 million 

 

7.3.2 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: 
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GPTs 

• Capital cost $1.28 million 
• Operational Cost $0.752 million 
• Replacement cost $0.25 million 

Ponds 

• Capital cost $12.8 million 
• Operational Cost $3.8 million 
• Replacement cost $2.34million 

or Wetlands 

• Capital cost $10.2 million 
• Operational Cost $2.71 million 
• Replacement cost $6.895 million 

7.4 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: 

̶ 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 

• 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; 
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̶ 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. 

7.5 Planning 

7.5.1 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. 

7.5.2 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.   

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. 
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7.6 Emergency Management 

7.6.1 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) Incidents controlled by combat agencies. 
b) Emergencies controlled by combat agencies and supported by the Local Emergency Operations 

Controller. 
c) Emergency operations for which there is no combat agency. 
d) 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. 

7.6.2 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. 

7.6.3 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. 

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.  

2 June 2015 Cardno 70 



Stage 1 Report 
Camellia Precinct – Drainage and Flooding Study 

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. 

7.6.4 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.  

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. 
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7.7 Stage 2 Flood Modelling 
The two primary flooding investigations which have been previously completed for the Lower Parramatta 
River, Duck River and Duck Creek are: 

• The Lower Parramatta River Floodplain Risk Management Study, Flood Study Review (SKM, 
2005); 

• The Duck River and Duck Creek Flood Study Review (WMA Water, 2012). 

The following should be noted with regards to the modelling methodology adopted within the Lower 
Parramatta River Floodplain Risk Management Study (SKM, 2005): 

• 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; 

• In the Camellia Precinct 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.  This has been undertaken twice as follows: 

̶ Parramatta City Council has mapped the Flood Risk Precincts 

̶ The flood risk precincts were also mapped as part of the 2005 Lower Parramatta River 
Floodplain Risk Management Study. 

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 one-
dimensional/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. 

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. 
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It was also noted that the assumed constant water level at the Parramatta River confluence gives a 
misleading estimate of the likely duration of closure of key crossing of Duck Creek and A’Becketts Creek in a 
PMF. 

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 it is recommended that 
a consistent flood modelling approach be adopted for the precinct.  This would be 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 would be 
to establish benchmark 100 yr ARI and indicative PMF levels and to inform the consideration of the potential 
impacts of concept development on flooding. 
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