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�GRMPfTKIgRhNgSihTQJjTRIkTMLVlmE��� ��
���F�������GnMOMQoKMTpIKQJIQNJSIPoTQJjTRIkTMLVq�@


��[�����GShohPNOIPJIQRPILSTUIOTMLVWrstXmZE�u
c�@�����
�����
 
�
��
�
�
���uv�e������������������
��� �������� ���������
��
��w����
�
	�� 
�
��������	�����
�		���������
��\�����		������������ 
�
�
����
�����������
������
���u
�����\�xCyzr{�|XyZ������

������

�
�DCs}~X����̀a_̂���_�aC��}mX����̀_���b̀�a�a�XD{}~����������NOIPJIQRPILSTUIOTML������������
�
	�]\�_����
���
��
�


\�����
�\�����_̀`̀������������������������������ ¡���¢£¤��¥¥¦�����OIPJIQRPILSTUIOTML��
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MEMORANDUM 
To Peter Morson / Morson Group 

From Andrew Thompson / Water Technology 

Date 17 April 2025 

Subject Flooding Assessment -  39-65 Old Castlereagh Road, Castlereagh 

Our ref 24050074_M01V01_Flood_Assessment.docx 

 

1 OVERVIEW 

Water Technology (WT) have been commissioned by Morson Group to undertake a detailed assessment of 

flooding behaviour at the proposed development site located at 39-65 Old Castlereagh Road. The proposed 

development is located within the Penrith Lakes Scheme and is therefore subject to the State Environmental 

Planning Policy (Precincts—Western Parkland City) 2021 and the Penrith Lakes Development Control Plan – 

Stage 1 (DCP). 

The site is comprised of three lots, as shown in Figure 1-1 with a regional perspective provided in Figure 1-2: 

◼ Lot 12/DP793163; 

◼ Lot 14/DP793163; and 

◼ Lot 16/DP793163. 

 

Figure 1-1 39-65 Old Castlereagh Road Lot Layout 

12/DP793163 

14/DP793163 

16/DP793163 
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Figure 1-2 Site Location 

2 ASSESSMENT METHODOLOGY 

2.1 Overview 

In terms of flooding constraints, the proposed development site is impacted by both local (overland) and 

regional (riverine) flooding sources. The following model datasets have been utilised for this assessment: 

1. Cranebrook Overland Flow Flood Study (2023) – Sourced from Penrith City Council (PCC); and 

2. Hawkesbury – Nepean River Flood Study (2024) – Sourced from NSW Reconstruction Authority 

(NSWRA). 

For the purposes of this assessment, a flood impact assessment for the site has been undertaken using the 

Cranebrook Overland Flow Flood Study with the Hawkesbury – Nepean River Flood Study used for evacuation 

and emergency management purposes.  

2.2 Site Conditions 

The general topography of the site is presented in Figure 2-1. Ground elevations on all three (3) lots range 

from 23.0 mAHD to 24.9 mAHD with a slight slope from west to east. An elevated bund, approximately 1.5 m 

to 2.5 m has been constructed on the land to the immediate north of the site to assist in detaining flows in the 

adjacent lake system. An ill-defined flow path is located adjacent to the eastern boundary of Lot 12 on 

DP793163. This flow path conveys local catchment flows from the south of Castlereagh Road to the lake 

system with a small pipe (circa 0.3 m diameter) constructed through the raised embankment. 
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Figure 2-1 Site Topography 

2.3 Existing Flooding Behaviour 

The TUFLOW model associated with the Cranebrook Overland Flow Flood Study was obtained under licence 

and used for this assessment. A review of the supplied model results indicates that the outputs were clipped 

by Council to remove shallow ponding. This is an appropriate methodology but it underestimates the flooding 

constraints on the site. As such, the supplied model was re-run without the clipping filter for the full range of 

design flood events. The following is of note: 

◼ Castlereagh Road is immune from inundation in all design flood events up to and including the 5% Annual 

Exceedance Probability (AEP) with only partial inundation occurring in the 2% AEP design flood event. 

◼ Flood depths in the 1% AEP range up to 0.6 m in the north western corner of Lot 12 with shallow inundation 

(less than 50 mm) occurring across this lot. 

◼ Inundation in smaller magnitude events is typically less widespread. 

◼ Flood velocities are not significant and are typically less than 0.4 m/s in all modelled design flood events. 

The peak flood depth is shown in Figure 2-2, below. Plans showing the peak flood depth and velocity under 

existing conditions are presented in Appendix A 
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Figure 2-2 1% AEP Peak Flood Depth  - Existing Conditions 

The model results indicate that although flooding is widespread across the site, the capacity of the pipe at the 

northern end of the overland flowpath significantly throttles the discharge rate resulting in the excessive 

ponding on the site in all modelled design flood events. 

2.4 Post-Developed Conditions 

An assessment of the proposed development was undertaken whereby the proposed layout, shown in 

Figure 2-3, was inserted into the hydraulic model. Initial testing indicated that the presence of the proposed 

earthworks resulted in impacts of up to an 80mm increase in peak water level on the property adjacent to Lot 

12. This is essentially due to the presence of shallow ponding water on the site. As such, two mitigation 

measure were assessed to both reduce impacts and also flooding on the site with one preferred option found 

to be beneficial with regards to reducing impacts and water levels on the site.  
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Figure 2-3 Proposed Ground Level Layout 

Rather than altering the proposed layout, an additional pipe barrel through the embankment was added to the 

model, located adjacent to the existing pipe. The inclusion of this additional pipe barrel results in the following: 

◼ A significant lowering of water levels upstream of the elevated bund with a reduction in peak water level 

of approximately 53 mm occurring on the lot to the east of Lot 12.  

◼ An increase in water level of 55 mm occurs on the downstream side of the embankment between the pipe 

outlet and lake.  

◼ The 1% AEP critical duration within the site reduces from 6 hours to 1 hr which indicates that water is able 

to discharge freely from the site. 

◼ No fundamental changes in flooding behaviour occurs in the downstream lake system.  

A plan showing the change in 1% AEP design flood water level under post-developed/mitigated conditions is 

presented in Figure 2-4. As noted above, the inclusion of an additional pipe reduces water levels on the site 

with a slight increase downstream. As such, it would be anticipated that works on the downstream site will be 

required to ensure that this increase does not result in concurrent adverse impacts such as an increase in 

erosion potential. This could include but is not limited to scour protection or the formalisation of a headwall 

structure.  
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Figure 2-4 Change in Peak Water Level – 1% AEP Design Flood Event 

3 SUMMARY 

Water Technology have undertaken an assessment of flooding on the sites located at 39 – 65 Castlereagh 

Road. The modelling, which utilised Penrith City Council’s adopted Cranebrook Overland Flow hydraulic 

model, determined that large portions of the site are inundated to a shallow depth under existing conditions. 

This ponding of water on the site can be attributed to the presence of the elevated embankment located across 

the downstream boundary of the site and the insufficient drainage capacity of the pipe traversing through this 

embankment. 

An assessment of the post-development conditions with the mitigation measure to double the capacity of the 

outlet was undertaken and has found that adding an additional pipe results in a lowering of peak water levels 

upstream of the embankment with minimal changes to flooding behaviour occurring downstream.  
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APPENDIX A 
EXISTING FLOOD MAPPING 
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