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Baulkham Hills, NSW 2153 

 

Reference:  20220270-L02_flood study report [C].docx 
 

Date:  July 2, 2024 
 
Arben Management 
Attn: Martin Waters 
PO Box 1291 
Rozelle NSW 2039 
 
Dear Sir, 
 

RE: PLANNING PROPOSAL AT 34 QUEEN STREET, CAMPBELLTOWN – FLOOD IMPACT & 
RISK ASSESSMENT 

INTRODUCTION 

A rezoning is proposed at the subject site to deliver a mixed-use development. The site is marked as 
flood liable Blacktown City Council requires a flood study to be undertaken to determine if the 
proposal has any adverse impacts on the flooding regime in the vicinity of the site. 

This report is amended to address the request for information letter received from the Department of 
Planning and Environment (DP&E) included in Appendix 4. 

REFERENCE DOCUMENTS 

The following documents have been referenced in this report:- 

1. Site survey prepared by Hill & Blume Consulting Surveyors ID number. 757 revision A dated 
05/10/2022; 

2. Architectural drawings prepared by Architectus; 
3. Flood letters received from Campbelltown City Council for dated 16 March 2023; 
4. NSW Government “The Floodplain Development Manual – The management of Flood Liable 

Land” (2005); 
5. Engineers Australia, Australian Rainfall & Runoff; 
6. Campbelltown City Council DCP 2015 including Engineering Design for Development – June 

2009; 
7. DP&E letter reference DOC23/901362 dated 27/10/2023; and 
8. Flood Risk Management Manual 2023. 

NATURAL & BUILT ENVIRONMENT 

The site is made of one existing commercial lot and currently has three retail tenancies and its 
associated ancillaries. The site falls in the Local Government Area of the Campbelltown City Council. 

The site is bounded by Queen Street to the North and adjoining properties in all other directions. 

The site has a rectangular shape and is characterised by a sloping natural gradient from South to 
North towards Queen Street.  

Figure 1 shows the location of the site. 
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Figure 1 Locality Plan 

The site is affected by local flooding from the local upstream catchment. Queen Street is also affected 
by flooding from a larger catchment area. Whilst the overland flow from the upstream catchment to 
the south is variable and follows the slope of the land, the Queen Street flooding is stagnant and is 
dammed by the elevated railway lines to the north. 

PROPOSED DEVELOPMENT 

The planning proposal involves the construction of a new precinct including residential and mixed-use 
buildings as depicted on the architectural plans by Architectus. Figure 2 below shows an extract of the 
site plan from the architectural drawings. 

SITE 
LOCATION 
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Figure 2 Architectus Ground Floor Plan 

FLOOD STUDY 

Campbelltown City Council 

Council advised that a flood study is required to determine how the proposed development can be 
built without any significant adverse impacts on the flood behaviour in the floodplain and specifically in 
the vicinity of the site. 

The flood levels and hazard classification across the site have been provided by Council at the 
request of the client. The issued flood letter and the details are included in Appendix 3. 

Campbelltown City Council requirements for flooding are detailed in Campbelltown City Council 
Engineering Design for Development – June 2009. 

Department of Planning and Environment 

The requirements of the DP&E are detailed in their letter included in Appendix 4. The main concerns 
raised in the letter are addressed in the following sections of this report. 
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Objectives 

The purpose of this flood study is to establish the Flood Planning Levels for the proposed 
development. It also provides a comparison of pre vs post flood results and determines measures that 
need to be implemented for the development not to have any significant adverse impacts on the 
flooding characteristics. 

In summary, the objectives are as follows:- 

• Prepare a dynamic 1D/2D computer model based on existing site conditions for 1% AEP; 
• Define design flood levels, depths and hazards for the catchment for the existing site 

conditions; 
• Modify the site conditions to post-development to predict the new flood levels, depths and 

hazards for 20%, 5% and 1% AEP and also for the PMF event; 
• Determine if the proposed development has any adverse impact on flooding; 
• Propose mitigation measures; 
• Adopt these measures in the architectural plans to future details at DA stage; 
• Prepare a preliminary flood risk management plan to be developed in future stages; and 
• Demonstrate consistency with the Ministerial Direction Clause 3. 

Modelling 

SGC approached council to obtain a copy of the TUFLOW model for the area. A copy of the model 
has been made available and is used in this study. 

The following modifications to the modelling approach have been made: 

• The model is run with the latest TUFLOW engine; 
• The model is modified to use HPC solver for faster run times; and 
• The existing buildings on site are raised to the floor levels shown on the survey plan. 

Proposed Buildings 

The proposed buildings on site were modelled as full blockage to the flooding. The proposed buildings 
are assumed to be raised to the Flood Planning Level (FPL) and will fully block the flows and reduce 
the flood conveyance and storage areas on the site. 

Design Flood Modelling Results  

Design flood modelling was undertaken for the 20%, 5% and 1% AEP design flood event. The PMF 
event is also simulated as requested by DP&E. The results are presented in Appendix 1 of this report. 

The flood levels vary between the rear and the front of the site. The flood levels are summarised in 
the table below. 

Table 1  Flood Level Summary 

Location 1% AEP Flood 
Level (m AHD) 

5% AEP Flood 
Level (m AHD) 

20% AEP Flood 
Level (m AHD) 

PMF Flood Level 
(m AHD) 

Rear Corner – 
South West 63.0 62.7 62.5 63.2 

Rear Corner – 
South East 61.2 61.0 60.9 62.0 

Rear Boundary 
– Middle 62.1 62.1 61.9 63.0 
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Location 1% AEP Flood 
Level (m AHD) 

5% AEP Flood 
Level (m AHD) 

20% AEP Flood 
Level (m AHD) 

PMF Flood Level 
(m AHD) 

Front Boundary 
– Middle 59.2 59.1 59.0 59.7 

Front Corner – 
North West 59.5 59.4 59.3 59.8 

Front Corner – 
North East 59.1 59.8 58.8 59.6 

DISCUSSION 

This section of the report provides a review of the results and discusses Council’s requirements as 
stated in the DCP. 

1. The proposed development does not have a major adverse impact on the flooding elsewhere 
in the floodplain. This can be seen in the flood impact map (difference between post and pre 
site conditions) which shows that the proposed development does not increase the flood 
levels and hazards elsewhere in the floodplain. There is a minor spill on Queen Street which 
is below 0.025m in height difference which can be absorbed on site once more details are 
available. This minor spill can be addressed at DA stage once the ground floor level is 
detailed further and levels across the development have been established; 

2. The flooding across the site is classified as between low risk H1 category where the buildings 
and the open spaces are proposed. The proposed development is suitable as per the DCP; 

3. The western side of Queen Street is low hazard for storm events up to the 1% AEP and is 
within H1 hazard which still allows off site evacuation to occur if needed. This scenario 
provides a manageable flood risk as it allows for emergency vehicles to reach the site if there 
is an emergency during a large event; 

4. Queen Street is not cut off in more frequent storm events such as 5% and 20% AEP storm 
events. Although the street is flooded, the depth of water is below 300mm and the flood 
hazard is LOW (H1 category); 

5. Queen Street is a floodway in the PMF event and will be cut off. As such, the shelter in place 
strategy is adequate for this type of flooding in extreme storm events; 

6. The proposed habitable areas are to be raised at or above the Flood Planning Level (FPL). 
These levels will be detailed at DA stage once the architectural plans are more developed. 
However, the following table provides the proposed Flood Planning Levels for the proposed 
building footprints. It should be noted that because the flooding is overland flooding, the levels 
vary significantly across the site, so a range is provided in the table below for each building; 
and 

7. The fencing along the rear and side perimeters of the site will be open style up to 300mm 
above the 1% AEP flood level from the ground. 

Table 2  Flood Planning Level 

Building Footprint 1% AEP Flood Level (m AHD) Flood Planning Level (m 
AHD) 

1 (2) 61.5-62.5 (1) 62.5-63.5 

2 60.2-61.2(1) 60.7-61.7 

3 59.5-60.3 (1) 60.0-60.8 
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Building Footprint 1% AEP Flood Level (m AHD) Flood Planning Level (m 
AHD) 

4 60.5-61.1 (1) 61.0-61.6 

5 59.5-59.8 (1) 60.0-60.3 

1) Levels denoted are front to rear of building footprint. 
2) Building numbers are shown in figure below. 

 
Figure 3 Plan Showing Building Numbers 

In our opinion, the footprint of the proposal does not displace the floodwaters in such a manner to 
impact on the flooding behaviour in terms of loss of flood storage, increase in velocity and risk. 

Maintain Flood Function 

The proposed roads specifically at the rear of the site and through the middle of the site provide 
uninterrupted overland flowpaths that capture and convey overland flows from the upstream areas 
and channel it across the site in a similar manner to the existing site conditions. 

The flows are conveyed through the site from the rear boundary with the Performing Arts School 
towards Queen Street similarly to the existing scenario with no impact upstream of the site. 

There is an insignificant impact on Queen Street which is between 0.01 to 0.025m and is considered 
acceptable as it does not impact on private properties. 

Access and Egress 

As previously mentioned in the “Discussion” section above, access and egress to and from the site is 
available via the south side of Queen Street which is not a high hazard for all frequent storms and 
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also for less frequent storms up to the 5% AEP (20-YR ARI). With the vehicular site entry being 
proposed along the southern boundary, this also makes it more appropriate for emergency vehicles to 
reach the southern end of the site. 

Below is a diagram of a possible evacuation route from the site for frequent storms and other larger 
storms up to the 5% AEP. 

 

Figure 4 Flood Evacuation Route for Storms up to 5% AEP 

Alternative Upgrade 

The upgrade option of the infrastructure under Queen Street as proposed in the letter is quite a 
complicated procedure as it involves upgrade or duplication of the stormwater lines under the railway 
corridor and such mitigation proposals should be undertaken by the Local or State Government and 
should not be the responsibility of the developer of a residential site. To resolve an existing flooding 
issue on a public road should form part of an overall strategy to mitigate flooding in roads and private 
properties such as retarding basins along the catchment. 

This alternative option should not be the responsibility of the developer of a residential site and as 
such is not considered. 

FLOOD RISK & SAFETY 

The flood hazard across the site is essentially H1 which is considered safe for vehicles and 
pedestrians. The flooding is associated with overland flows from the local catchment upstream of the 
site. These floods are shallow in depth but could have potentially high velocity. However, the product 
of depth and velocity appears to be safe in general for the intended use of the site. 
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Although the site is mapped as a low flood island in the Bow Bowing Curran Creek Floodplain Risk 
Management Study and Plan, the proposed floor levels of the buildings will be above at the FPL and 
as such will not be inundated in floods up to and including the 1% AEP floods. The upper levels of the 
development will be above the PMF flood level and as such the buildings will be considered as high 
flood islands that provide shelter to the occupants. 

As the flooding across the site is considered flash flooding, it is fast moving and does not provide 
enough warning time for evacuation. These floods do not generally last for a long period of time (ie 
hours as opposed to days). Queen Street is also inundated in the 1% AEP event so off-site 
evacuation is not considered appropriate in this situation. 

A shelter in place strategy would be more appropriate for this site based on the above. Section A2.5.2 
of the “flood risk management guideline EM01” provides a framework to adopting a shelter-in-place 
strategy because of the flooding in Queen Street. 

It should be noted that evacuation off site in storms up to and including the 5% AEP event can be 
made in a southerly direction along Queen Street where the flooding hazard is low. So in the event of 
a medical or fire emergency during a large storm event, access to the site is still available in a large 
vehicle similar to an SES truck that is able to drive through flood waters in Queen Street up to the site 
frontage. 

In light of the above, it is considered that the 7 principles of emergency management can be complied 
with. The increased risk to life created by the intensification of the site can be managed by 
implementing a site-specific flood risk management plan that details the flood emergency response 
including on and off site evacuation procedures, a warning system and community awareness. 

CONCLUSION 

A detailed investigation on the flooding behaviour has been undertaken in the vicinity of the proposed 
development at 34 Queen Street, Campbelltown. 

Using the established model, the study determined the flood behaviour for the 20%, 5% & 1% AEP 
design floods. The PMF flood event is also simulated. The primary flood characteristics reported for 
the design events considered include depths, levels and velocities. The study has also defined the 
Provisional Flood Hazard for flood-affected areas. 

The impact of the proposed development was assessed and was found to be negligible in the 
adjoining sites. The flood maps are included under Appendix 1. The study addressed Council’s 
requirements as per the DCP. In our opinion, Council should allow the development in its current 
proposal. 

Should you have any further queries or questions, please do not hesitate to contact the undersigned. 

Yours faithfully 

S&G Consultants Pty Limited 

 
Sam Haddad 

Director (Civil) 

MIEAust CPEng NER  
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A1 Appendix 1 

Flood Mapping 
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A2 Appendix 2 

Survey Plan  
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Figure A 2.1 Survey Plan – Sheet 1 of 6 
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Figure A 2.2 Survey Plan – Sheet 2 of 6 
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Figure A 2.3 Survey Plan – Sheet 3 of 6 
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Figure A 2.4 Survey Plan – Sheet 4 of 6 
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Figure A 2.5 Survey Plan – Sheet 5 of 6 
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Figure A 2.6 Survey Plan – Sheet 6 of 6  
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A3 Appendix 3 

Flood Information – Campbelltown City Council 
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Figure A 2.4 Survey Plan – Sheet 4 of 6 
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Figure A 3.1 Flood Letter – Campbelltown City Council 
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A4 Appendix 4 

DP&E Letter 
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