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1 Introduction 
ACOR Consultants (CC) Pty Ltd (ACOR) has been commissioned to prepare a Flood Investigation Report in 
accordance with the relevant requirements of Parramatta Development Control Plan (DCP) 2011 Chapter 2 
and Parramatta Local Environmental Plan (LEP) 2011 Clause 5.21.   

This includes the analysis of: 

 Surface runoff across the catchment. 

 Existing drainage infrastructure near the site 

A two-dimensional computer model of the catchment was established to analyse flood behaviour under existing 
and proposed catchment conditions.  The model provides information on the extent of flood inundation, flood 
depths and flood velocities throughout the catchment for the 1% AEP, 5% AEP and Probable Maximum Flood 
(PMF) flood events.  Results from this study form the technical basis for the subsequent flood risk management 
plan which identifies problem areas and investigates options to reduce the risk of flooding. 

In the preparation of this report ACOR has relied upon certain data and information contained within the 
following documents: 

 Architectural Plans prepared by Barry Rush and Associates Pty Ltd, Project No. BGXWX, Sheets A01-
A17, Issue A, various dates (copies enclosed under Annexure B). 

 ‘Australian Disaster Resilience Guideline 7-3: Flood Hazard.’ published by the Australian Institute for 
Disaster Resilience (AIDR), dated 2017. 

 City of Parramatta – Development Engineering Design Guidelines, dated June 2018. 

 Email correspondence issued by Parramatta City Council dated 23 February 2023. 

 Parramatta Development Control Plan (DCP) 2011 

 Parramatta Local Environmental Plan (LEP) 2011 

 ‘Floodplain Development Manual: the management of flood liable land’ published by NSW Department of 
Infrastructure, Planning and Natural Resources (NSW DIPNR), dated April 2005. 

 Site Survey prepared by Total Surveying Solutions, Job No. 210719, Sheets 1 of 4 and 2 of 4, Issue 1, 
dated 5 May 2021. 

The purpose of this report is to provide the City of Parramatta with sufficient information to assess the proposed 
development in relation to flood risk management. 

2 Site Description 
The subject site is known as Lots 2, 3, and 4 DP 215342 (No.26) Rose Crescent, North Parramatta.  The site 
is located on southern side of Bourke Street and located amongst residential development. Land use on the 
northern side of Bourke Street consists of Public Recreation and Environmental Management. 

The site is a developed site of area 2229 square metres and falls generally to Bourke Street. Current site 
improvements include 3 detached multi-unit buildings and associated landscape features. 

A 1.83 m wide stormwater easement traverses the site’s eastern boundary. The easement contains a 450 mm 
diameter pipe which drains stormwater from a sag in Rose Crescent to the existing stormwater system in 
Bourke Street. 

The Applicant proposes to demolish the existing structures on the site and construct a Seniors Housing 
development. The primary features of the proposed development are depicted on architectural plans prepared 
by Barry Rush and Associates Pty Ltd, Project No. BGXWX, Sheets A01-A17, Issue A, various dates (copies 
enclosed under Annexure B). 
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3 Flood Characteristics 
The site is located downstream of a small overland flow catchment draining to a sag occurring in Rose 
Crescent. The catchment area draining to the sag is approximately 0.75 ha, however, there are several existing 
low level vehicular crossovers associated with the properties east of the subject site which will allow gutter 
flows within Rose Crescent to exit the carriageway prior to reaching the site. This will significantly reduce the 
flows arriving at the site during heavy rainfall events. 

It is anticipated the site will only be impacted by overland flow during storm events exceeding the 1% AEP 
storm event, and these flows only occur within the drainage easement. 

The site is not mapped as being located within any of Council’s Flood Risk Precincts. 

During the local catchment PMF event, the drainage easement within the site experiences shallow inundation 
posing Low Hazard to occupants of the site.  

Pedestrian and vehicular egress from the site is available during all storm events up to and including the PMF 
event. The site is not impact by floodwater during any flood event up to and including the 1% AEP flood event. 

4 Available Data 
This flood study used topographic and flood related data obtained from a number of sources.  The origin and 
types of information underpinning the assumptions used in this study are presented below. 

4.1 Published flood data 
A published description of flood behaviour in the vicinity of the site was not available at the time of preparation 
of this report. 

4.2 Survey and level data 
Survey information adopted for this study has been collated from the following sources: 

 Site Survey prepared by Total Surveying Solutions, Job No. 210719, Sheets 1 of 4 and 2 of 4, Issue 1, 
dated 5 May 2021. 

 LiDAR survey provided by NSW Spatial Services consisting of tiles: 

- Sydney201906-LID1-AHD_3146258_56_0002_0002_ 

 GIS layers of cadastre and satellite imagery provided by NSW Spatial Services. 

 High resolution aerial imagery provided by NearMap, dated 12 December 2022. 

 Proposed surface levels depicted on Architectural Plans prepared by Barry Rush and Associates Pty Ltd, 
Project No. BGXWX, Sheets A01-A17, Issue A, various dates (copies enclosed under Annexure B). 

5 Hydrologic Modelling 
This section describes the adopted hydrologic modelling approach and hydrologic model development. 

5.1 Hydrologic modelling approach 
Hydrologic modelling was undertaken within TUFLOW using the Direct Rainfall (‘rainfall on the grid’) 
methodology.  In the hydraulic model, rainfall is applied directly to the 2D terrain, and the hydraulic model 
automatically routes the flow as determined by the elevation and roughness grids and any included 1D pipeline 
network. 100% blockage of Council’s drainage system was assumed for all hydraulic simulations. 
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5.2 Design storm event data 
This study uses design rainfall intensity-frequency-duration (IFD) data, derived for the latitude and longitude 
of the study area.  This design rainfall data was issued by the Hydrometeorological Advisory Service of the 
Australian Bureau of Meteorology.   

The IFD data provides rainfall burst depths of design storm events for recurrence intervals up to and including 
the 1% AEP and 5% AEP events.   

Rainfall burst depths were developed for the 1% AEP and 5% AEP storm events using techniques described 
in Australian Rainfall and Runoff (Ball et al. 2019).  Given the small size of the study area, a uniform spatial 
pattern of rainfall was assumed. 

Pre-burst rainfall was developed in accordance with techniques described in Australian Rainfall and Runoff, 
advice provided in NSW OEH (2019) and values provided by the ARR DataHub.  Note that for burst durations 
of less than 1 hour, the 1 hour pre-burst ratio was adopted.  Pre-burst rainfall was applied uniformly over a 30 
minute period. 

Rainfall depths and temporal patterns were determined for the PMP design storms in accordance with the 
Generalised Short-Duration Method (GSDM) (BoM 2003).   

5.3 Design rainfall losses 
Design rainfall losses for the 1% AEP and 5% simulations were modelled using an Initial Loss/Continuing Loss 
(IL/CL) infiltration model.  Initial losses and continuing loss rates were defined for each land use category and 
are based on loss rates adopted in Ball et al. (2019), the ARR DataHub and advice provided in NSW OEH 
(2019).   

Land use categories were assigned to areas of the catchment based on examination of aerial photography 
and satellite imagery.  These land use categories were used to assign roughness and rainfall loss parameters 
during modelling.   

All PMF simulations assume a saturated catchment. Subsequently, zero losses were assumed for both pre-
development and post-development model scenarios. 

As sensitivity assessment was conducted to determine the impact of zero initial and continuing losses during 
the 1% AEP and 5 % AEP flood event. It was determined that reducing the losses to zero resulted in a minor 
increase in 5% AEP flows arriving at the site and a negligible impact on 1% AEP flows arriving at the site. 

5.4 Critical duration 
In accordance with the procedure described in Australian Rainfall and Runoff, an ensemble of 10 temporal 
patterns was run through the hydrologic model for storm durations 10 minute to 4.5 hours for the 5% AEP and 
1% AEP storm events.  The median water profile was determined for each duration. 

A maximum water level profile was determined for the hydrologic model domain.  The maximum profile was 
determined from the pool of median water levels profiles and the 5 minute duration water level profile.  The 
duration resulting in the highest median water level at a given point in the hydrologic model domain was taken 
to be the critical duration storm event for that location. 

Based on the foregoing, the 10 minute duration 1% AEP, and 15 minute duration 5% AEP storm events were 
found to be the critical duration for flows in the vicinity of the site.  

The critical PMF duration was determine the be the duration that provided the highest flow rate across the site. 
In this regard, the critical PMF duration for the site was found to be the 15 minute duration. 
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6 Flood Model Results 
This section summarises the results of the hydrologic and hydraulic modelling of 5% AEP, 1% AEP and PMF 
flows within the catchment.  The peak flowrates through the site is presented and the behaviour of overland 
flows within the vicinity of the subject site are described in general terms. 

6.1 Design flowrates 
The peak 5% AEP and 1% AEP flowrate leaving the sag in Rose Crescent is 60 L/s and 105 L/s respectively. 
We note that the flowrates are very minor and will be conveyed wholly within the underground stormwater. The 
minor stormwater flows report did not result in conditions that exceed Parramatta Council’s description of 
floodwaters, subsequently, the site is not impacted by 1% AEP of 5% AEP floodwaters. 

6.2 Design flood characteristics 
The water level, depth, velocity, velocity-depth product and hazard of the PMF overland flows in the vicinity of 
the subject site were mapped for both pre- and post-development scenarios. The flood mapping was filtered 
in line with the requirements outlined in Email correspondence issued by City of Parramatta, dated 23 February 
2023 (copy enclosed under Annexure C).  In this regard, the following maps are enclosed under Annexure A:  

 Post-development PMF flood depth and level plan (refer CC210393/F2/B) 

 Post-development PMF flood velocity plan (refer CC210393/F3/B) 

 Post-development PMF flood velocity-depth product plan (refer CC210393/F4/B) 

 Post-development PMF provisional flood hazard plan (refer CC210393/F5/B) 

 Post-development PMF flood hazard vulnerability classification plan (refer CC210393/F6/B) 

 Post-development PMF flood depth and level plan (refer CC210393/F7/B) 

 Post-development PMF flood velocity plan (refer CC210393/F8/B) 

 Post-development PMF flood velocity-depth product plan (refer CC210393/F9/B) 

 Post-development PMF provisional flood hazard plan (refer CC210393/F10/B) 

 Post-development PMF flood hazard vulnerability classification plan (refer CC210393/F11/B) 

 Post-development 1% AEP flood depth plan (refer CC210393/F12/B) 

During the 1% AEP storm event, the site is not impacted by floodwaters. 

Under post-development conditions PMF overland flows occur within the existing drainage easement 
traversing the site. PMF overland flows do not occur on any other part of the site except within the drainage 
easement. 

PMF flows impact the drainage easement at elevations within the range RL 53.8 m AHD to RL 51.6 m AHD, 
inundating the site to depths within the range 0 m to 0.34 m.  Peak PMF velocities through the drainage 
easement are not expected to exceed 1.1 m/s, and generally do not exceed 0.5 m/s.  PMF flows fall within 
hazard vulnerability classification H1 creating low hazard conditions. 

Reliable vehicular and pedestrian access to the site is available during all storm events up to and including the 
PMF event. 

It is anticipated that the existing 450 diameter stormwater pipe located within the site has sufficient capacity to 
convey local catchment flows generated by all storm events up to and including the 1% AEP storm event. 

Notwithstanding, provision should be made on site to ensure buildings are adequately protected against 
stormwater ingress in the event of a stormwater system blockage (refer to Section 7.2 ). 

 



 

 
 

CC210393_FIA, Version No.: 4.0 Page 8 of 9 
 

7 Flood Risk Management 
Based on the foregoing, we offer the following response, having regard for the requirements of Parramatta 
DCP 2011 Chapter 2, Table 2.4.2.1.2 (refer figure 1 below), Table 2.4.2.1.3 and ‘Floodplain Development 
Manual’ (NSW PINR 2005). 

 
Figure 1 City of Parramatta Flood Plain Matrix 

7.1 Land Use and City of Parramatta Flood Risk Precincts 
In accordance with the requirements Parramatta DCP Table 2.4.2.1.1, a Senior Housing development is 
defined as a sensitive use facility. 

Sensitive use developments are not permissible within any of the three Flood Risk Precincts (FRPs) defined 
in Parramatta DCP 2011. 

The Flood Risk Precincts are defined as follows: 

High FRP – land below the 1% AEP flood that is either subject to a high hydraulic hazard or where there are 
significant evacuation difficulties. 

Medium FRP – land below the 1% AEP flood that  is not subject to high hydraulic hazard and where there may 
be some evacuation difficulties. 

Low FRP – all other land within the floodplain (i.e. within the extent of the probable maximum flood) but not 
identified within either the High Flood Risk or the Medium Flood Risk Precinct. 
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Based on the post development flood mapping described in Section 6.2, only the drainage easement along 
the site’s eastern boundary is located within the Low Flood Risk Precinct, however, the remainder of the site 
is flood free during all flood events. 

7.2 Recommendations 
Although it has been determined from our site specific assessment that the proposed development is not 
located within a Flood Risk Precinct and PMF floodwaters within the drainage easement do not pose any risk 
to occupants of the site, we recommend additional protection be provided to the units located adjacent to the 
drainage easement to RL 53.0 m AHD. This is approach is typical for sensitive use development located 
adjacent to a drainage easement and provides additional protection from possible nuisance flows. 

7.3 Evacuation 
Reliable pedestrian and vehicular access and egress is available to and from the site during all storm events 
up to and including the PMF event.  

8 Conclusion 
Based on the foregoing, we have formed the view that the proposed seniors housing development is not 
located within any of the three Flood Risk Precincts defined by the City of Parramatta and subsequently meets 
the relevant flood related requirements of Parramatta DCP 2011. Additionally, the proposal is consistent with 
the principles outlined in the NSW Floodplain Development Manual for a development for this nature. 

 

ACOR Consultants (CC) Pty Ltd 
 

 
 
 
Nathan Broadbent 
BEng (Civil)(Hons) MIEAust 
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 Email correspondence issued by City of Parramatta 
Council dated 23 February 2023. 

 



Council has reviewed the models again and recommends filtering the rain on grid data to distinguish 
between shallow flooding and more significant floodwater depths that have the potential to cause 
above floor flooding.  
 
This consists of the following: 
 
Apply a cut-off depth of 50mm to remove shallow depths this can be applied in TUFLOW via 
adopting this command: “Map Cutoff Depth == 0.05” 
 
Additionally the results is recommended to be filtered with the following process. 
Step 1. Remove areas where depth-velocity (dxV) product is less than 0.02 m2/s. 
Step 2. Retain areas where depth is greater than 0.3 metres, even if the dxV product is low. 
Step 3. Remove islands less than 100m2. 
 
No pre-filtering of results should be conducted before the filtering tool is applied, i.e. the base 
output data used in filtering should cover the entire study area. 
 
If Council is to review the flood modelling files, please provide all files ready for assessment. 
 
Please forward onto Richard from the meeting. 
 
Regards 
 
Martin Warda 
Development Engineer 
Technical Specialists  |  Development Services 
Phone:02 9806 5215 
Email: mwarda@cityofparramatta.nsw.gov.au 
City of Parramatta 

126 Church Street, Parramatta NSW 2150 
PO Box 32, Parramatta, NSW 2124 
cityofparramatta.nsw.gov.au 
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