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1 Introduction 
SCP Consulting has been engaged by Bronxx Pty Limited to prepare a Flood Impact Assessment 
for the proposed development at 277 The Grand Parade, Ramsgate Beach. The development 
involves the demolition of the existing Coles supermarket and car parking and construction of a 
five-storey building with an additional three basement levels for car parking. 

The study has been undertaken to determine flood behaviour for the 1% Annual Exceedance 
Probability (AEP) design floods and the Probable Maximum Flood (PMF). The primary flood 
characteristics reported for the design events include flood depths, levels and the hazard 
classification. 

The primary objective of this flood study is to determine the existing flood behaviour and to 
demonstrate that the proposed development does not adversely increase the flood risk to any other 
property. 

1.1 Development Site 

The development site is located at 277 The Grand Parade, Ramsgate Beach and lies within the 
Bayside Council Local Government Area (LGA). The development site is located within the Sans 
Souci Catchment. The site is bound by The Grand Parade to the East, a council parking lot to the 
North, residential buildings to the South and commercial buildings to the West. The site currently 
accommodates a single-storey Coles supermarket and parking lot. Refer to Figure 1 for an aerial 
view of the development site boundary. 

 

Figure 1: Aerial View of Site Boundary (Source: - Bayside Council Intramaps) 
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1.2 Available Data 

The following data was used to inform this assessment: 

• TUFLOW Flood model of the Sans Souci Catchment by WMA Water, supplied by Bayside 
Council,  

• Land Survey by CitySurv, and 
• Architectural Plans by FJC Studio.  

 

2 Flood Modelling 

2.1 Modelling Approach 

Bayside Council provided Bronxx, the current Council endorsed Sans Souci Catchment TUFLOW 
model, to be used to inform the overland flow assessment for the development site at 277 the Grand 
Pde, Ramsgate Beach.  The model was developed by WMA Water for Bayside Council.  

2.2 Existing Scenario 

Bayside Council have provided the Sans Souci Catchment TUFLOW model to Bronxx to confirm the 
existing flood conditions across the site and to determine the impact of the proposed development, 
if any, at 277 The Grand Parade, Ramsgate Beach on flood levels within the area. 

SCP Consulting supported by WMS reviewed Council’s TUFLOW model. The model provided by 
WMAwater indicated a maximum flood level of RL 2.958mAHD and RL 3.279mAHD occurs within 
the property in the 1% AEP and PMF storm event, respectively. The flood hazard for the site in 
Council’s model, ranged from H1-H2 in the 1% AEP storm event, and H1-H3 in the PMF storm event. 
Refer to Table 1 for a definition of the hazard classifications. 

Table 1: Hazard Classifications 

Hazard Classification Definition 

H1 Benign flow conditions. No vulnerability constraints 

H2 Unsafe for small vehicles 

H3 Unsafe for all vehicles, children, and the elderly 

H4 Unsafe for all people and all vehicles 

H5 Unsafe for all people and all vehicles. Buildings require special engineering 
design and construction. 

H6 Unconditionally dangerous. Not suitable for any type of development or 
evacuation access. All building types considered vulnerable to failure 

2.2.1 Existing Scenario 

To carry out an accurate impact assessment of the proposed development, a reassessment of the 
existing flood extents and characteristics is required. To generate a more accurate existing flood 
model, the following changes to the LIDAR information within the TUFLOW model were 
incorporated: 
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• Incorporating the surface of the Land survey by CitySurv into the GIS data,  
• Enforcement of the as-surveyed existing perimeter wall to a constant level of 3.95mAHD 

(based on the survey),  
• Enforcement of surveyed floor levels of the existing building: 

o Flush with the ground level at the front of the property (2.82 – 2.84m AHD based on 
the survey),  

o Raised to 3.28m AHD at the rear of the property, based on the survey,  
o Incorporation of a Level 3 Quadtree mesh in the vicinity of the site to increase 

resolution to 0.5 m, and 
o Read in the non-Quadtree model DEM_Z check file raster in the vicinity of the site as 

Quadtree does not support the Read MID Zpts command used in the base model to 
read in the terrain via a point file.   

The TUFLOW model was rerun and produced the results for the existing flood conditions and 
characteristics. The model was run for the 1% Annual Exceedance Probability (AEP), 1% AEP Climate 
Change Scenario (0.9m Sea Level Rise and 20% increase in Rainfall Intensity) and the Probable 
Maximum Flood events.  

Figure 2, Figure 3 and Figure 4 below present the resulting flood depth and levels for each for the 
existing case.  

 

Figure 2: 1% AEP Event Flood Depths and Levels (Existing Scenario) 
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Figure 3: 1% AEP Event Flood Depths and Levels incorporating Climate Change (Existing Scenario) 

 

 

Figure 4: Probable Maximum Flood (PMF) Depths and Levels (Existing Scenario) 

The primary source of flooding currently burdening the development site in the 1% AEP and PMF 
storm event is localised ponding on Ramsgate Road, road-reserve and the existing private 
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carparking facility on the development site. The adjacent carpark within the road reserve is a 
localised sag point with impeded overland flow. The existing stormwater network is observed to be 
at capacity and combined with an impeded overland flow and tailwater levels due to the proximity 
of Botany Bay, in the 1% AEP storm event, result in surcharge from the existing stormwater network 
ponding within Council’s carpark and the development site. 

2.3 Post Development Scenario 

The proposed development involves the demolition of the existing Coles supermarket and adjacent 
on-site carpark, and construction of a five-storey building with an additional three basement levels. 
Primary access to the building will be from Ramsgate Road into the residential lobbies, 
supermarket and other retail stores. Vehicular access to basement parking and the loading docks 
will also be provided from Ramsgate Road. Refer to Figure 5 for the proposed development ground 
floor layout. 

A post development scenario has been modelled in TUFLOW to determine the impact of the 
proposed building development on existing flood levels and verify that the proposed mitigation 
measures successfully limit adverse effects to neighbouring properties that are within guidelines 
as specified in Council’s Development Control Plans (DCP).   

To accurately model the proposed development and assess impacts, if any, the following design 
scenarios were incorporated into the model: 

• Enforcement of an internal building slab at 3.5 mAHD, of ground floor level areas tieing into 
the existing Road Reserve levels at 2.83 – 2.87 mAHD and driveway entrance at 2.7 mAHD to 
represent the design Finish Floor levels,  

• Incorporation of a flood storage system consisting of: 

o 9off 900x900 grated inlet at the driveway entrance to capture water from the front 
of the site, 

o 2 flood storage tanks: a 66 m3 tank under the driveway and a 113 m3 storage tank on 
the east side of the site, 

o Pipe system to transfer water between the inlet pits, the storages and the existing 
drainage system at the parking lot in front of the site. 

• The inlet pits were attributed a 50% blocked inlet capacity of 0.072 m3/s per grate, based on 
Section 5.4.10.1 of AS3500.3 (2018) and Section 4.4.5 of Hydraulic Engineering Circular No. 22 
– USDT Federal Highway Administration (Third Edition) 

• The tanks were represented in 1D using TUFLOW’s node storage function as follows: 

o The ‘US_Invert’ node attribute represents the internal top level of the tank, 

o The ‘DS_Invert’ node attribute represents the internal bottom level of the tank, 

o The ‘Len_or_ANA’ node attribute represents the storage surface area in m2, 

o TUFLOW assumes the surface area is constant and calculates the node storage 
volume based on the three above inputs, 

o The 66 m3 tank volume was attributed to the 9 inlet pits located at the driveway 
entrance. Each pit was attributed the following parameters: 
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▪ ‘US_Invert’ = 2.7 mAHD, 

▪ ‘DS_Invert’ = 2.0 mAHD, 

▪ ‘Len_or_ANA’ = 10.476 m2, 

▪ Resulting volume = 9 pits x 0.7 m depth x 10.476 m2 area = 66 m3, 

▪ ‘Dummy’ pipes with no storage (‘UCS’ attribute = N) and no contraction/loss 
coefficients were used to link the 9 pits. 

o The 113 m3 tank volume was attributed to a node located at the approximate location 
of the tank entrance. The node was attributed the following parameters: 

▪ ‘US_Invert’ = 2.05 mAHD, 

▪ ‘DS_Invert’ = 2.85 mAHD, 

▪ ‘Len_or_ANA’ = 141.25 m2, 

▪ Resulting volume = 1 node x 0.8 m depth x 141.25 m2 area = 113 m3. 

The material roughness for the catchment was not altered from the existing condition, maintaining 
the site as a “residential” zone for modelling purposes. A cell size of 2m was maintained for the post 
development model to allow for appropriate comparison between the existing and proposed 
conditions. 

 

Figure 5 - Proposed Ground Floor Plan (Source: FJC Studio) 
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2.4 Results 

2.4.1 1% AEP Flood Event 

The flood depths, change in flood depth and change in hazard afflux impacts were assessed to 
determine the impact, if any of the proposed development. The results are shown in Figure 6, 7 and 
8 below.  

 
Figure 6: 1% AEP Event Flood Depths and Levels (Developed Scenario) 

 
Figure 7: 1% AEP Event Flood Change in Flood Depth (Developed Scenario) 
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Figure 8: 1% AEP Event Peak Hazard Afflux (Developed Scenario) 

For the 1% AEP flood event, the incorporation of the on-site flood storage infrastructure described 
in Section 2.3 above, has resulted in the existing flood level and depth to be within 10mm of the 
existing scenario. The TUFLOW model also confirmed that the Hazard Levels have not changed 
except for minor changes from H0 to H1 which can be considered as noise in the model.  
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2.4.2 1% AEP Flood Event, Incorporating Climate Change 

For the Climate Change scenario, in the TUFLOW model the tailwater level was raised by 0.9m to 
simulate expected Sea Level Rise and the rainfall intensity was increased by 20% to 
simulate the expected change in the characteristics of storms.  
The flood depths, change in flood depth and change in hazard afflux impacts were assessed to 
determine the impact, if any of the proposed development. The results are shown in Figure 9, 10 
and 11 below.  
 

 
Figure 9: 1% AEP + Climate Change Event Flood Depths and Levels (Developed Scenario) 

 
Figure 10: 1% AEP + Climate Change Event Flood Change in Flood Depth (Developed Scenario) 
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Figure 11: 1% AEP + Climate Change Peak Hazard Afflux (Developed Scenario) 

For the 1% AEP (including climate change) flood event, the incorporation of the on-site flood storage 
infrastructure described in Section 2.3 above, has resulted in the existing flood level and depth to 
be within 10mm of the existing scenario. The TUFLOW model also confirmed that the Hazard Levels 
have not changed except for minor changes from H0 to H1 which can be considered as noise in the 
model.   
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2.4.3 Probable Maximum Flood Event 

The flood depths, change in flood depth and change in hazard afflux impacts were assessed to 
determine the impact, if any of the proposed development. The results are shown in Figure 12, 13 
and 14 below. 

 
Figure 12: PMF Flood Depths and Levels (Developed Scenario) 

 

Figure 13: PMF Flood Change in Flood Depth (Developed Scenario) 
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Figure 14: PMF Peak Hazard Afflux (Developed Scenario) 

For the Probable Maximum Flood event, the incorporation of the on-site flood storage 
infrastructure described in Section 2.3 above, has resulted in the existing flood level and depth to 
be within 50mm of the existing scenario. The TUFLOW model also confirmed that the Hazard Levels 
have not changed except for minor changes from H0 to H1 which can be considered as noise in the 
model.  

2.4.4 Flood Planning Levels 

From the TUFLOW model, the following flood levels were attained: 

• 1% AEP   – RL 3.01m AHD 

• 1% + Climate Change  – RL 3.06m AHD 

• PMF    – RL 3.40m AHD 

The levels were attained along the property boundary on Ramsgate Road.  

To comply with Bayside Council Development Control Plans and the NSW Floodplain Development 
Manual, the adopted Flood Planning Level for the project is RL3.50m AHD, being above the PMF, 
and the 1% AEP plus 500mm freeboard. As a result, the FFL of the Ground Floor Lobby, the 
Supermarket, the driveway crest level that access the below ground basement and all penetrations 
(services etc) thru the ground floor slab will be protected to RL 3.50m AHD.  

Compensatory Flood Storage Basin will be integrated into the development to ensure that no 
existing flood levels increase by more than 10mm in the 1% AEP flood event and 50mm in the PMF 
event. Following finalisation of the developed design and prior to construction, the final design will 
be verified for Flood Compliance as stated in this section, Council’s DCP and the NSW Floodplain 
Development Manual.  
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3 Compliance with Council’s DCP 
The following table responds to Table 10 of Section 3.10.8 of Bayside Council Development Control 
Plan 2022.  

Development 
Aspect 

Performance Criteria Design Response 

Floor Levels Proposed building must be 
free from flooding up to 
and including the flood 
planning level (FPL) 
requirement. Proposed 
building should not 
increase the likelihood of 
flooding on other 
developments, properties 
or infrastructure. 

The proposed building Ground Floor Levels 
are set at RL3.5m AHD above the 1% +500 
freeboard. Street facing commercial/retail is 
tiered to tie in with Council’s boundary 
alignment levels and streetscape with clear 
routes for evacuation to higher ground 
inside the building. The basement carpark is 
protected to RL3.5m AHD. It is protected via 
a crest at the driveway. All emergency stairs 
and penetrations that can allow water 
ingress into the basement are protected to 
this level. 
The proposed building will contain flood 
storage tanks that will act as compensatory 
flood storage. The inlets to the flood storage 
system are a series of grates at the driveway 
entry within the site. The grates located at 
the driveway entry are at approximately 
RL2.70m AHD, up to 300mm below the 
1% AEP flood level. The Flood storage basin 
ensures that the development does not 
result in unacceptable increase in flood 
levels on Ramsgate Road during a flood 
event.  

Car parking The proposed garage or 
car park should not 
increase the risk of vehicle 
damage by flooding. • The 
proposed garage or car 
park should not increase 
the likelihood of flooding 
on other developments, 
properties or 
infrastructure. 
The proposed garage or 
car park must meet the 
Flood Planning Level 
Requirements.  
Open car parking - The 
minimum surface level of 
open space car parking 
subject to flooding should 
be designed giving regard 
to vehicle stability in terms 

The basement carpark is protected to 
RL3.5m AHD. It is protected via a crest in the 
driveway. All emergency stairs and 
penetrations that can allow water ingress 
into the basement are protected to this 
level. 
The proposed building will contain flood 
storage tanks that will act as compensatory 
flood storage. The inlets to the flood storage 
system are a series of grates at the driveway 
entry within the site. The grates located at 
the driveway entry are at approximately 
RL2.70m AHD, up to 300mm below the 
1% AEP flood level. The Flood storage basin 
ensures that the development does not 
result in unacceptable increase in flood 
levels on Ramsgate Road during a flood 
event. 
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of depths and velocity 
during flooding. 

Building 
components and 
method 

Buildings are to be 
designed and constructed 
to a standard that is 
compatible with the flood 
risk and will not result in 
significant structural or 
material damage during or 
after a flood event. 

The building structure is designed to 
withstand load from floodwater and 
associated flood events.  
Below RL3.5m AHD, the specified building 
materials will be specified as flood 
compatible by the project architect.  

Fencing Fencing is to be designed 
and constructed in such a 
manner that it will not 
modify the flow of 
floodwaters and cause 
damage to surrounding 
properties 

The type and scale of development 
proposed does not propose any boundary 
fences. At street frontage, the lower portion 
of Retail 2 will contain boundary delineation 
that allows free flow of surface water.  
The building façade line such as the 
entryway to the Coles supermarket  

Evacuation To ensure that there is a 
plan in place for people to 
follow during a flood event 
that will not increase the 
risk to life of people on site 
or result in an increased 
reliance on the SES or 
emergency services 
personnel 

The flood planning levels and flood 
protection levels for the development are 
set at RL3.5m AHD. This enables shelter in 
place, when required.  
Prior to commencement of construction, a 
building flood evacuation and management 
strategy will be developed. Post 
construction, each tenancy will have their 
own specific detailed flood 
evacuation/management plan. It is 
expected that due to the flood planning 
levels adopted by the development, the 
general strategy will be for occupants to 
shelter in place in communal areas of the 
building or their specific tenancy.  

Earthworks and 
building on flood 
prone land 

Any earthworks or 
development proposal 
must be supported by a 
flood impact assessment 
report (refer to Sub-section 
9.5.4) from a qualified civil 
engineer. 

Purpose of this report.  

Storage of 
hazardous 
substances 

The storage of products 
which, may be hazardous 
or pollute floodwaters, 
must be placed above the 
1% AEP flood level plus 
0.5m freeboard or placed 
within an area protected 
by bunds or levels such 
that no floodwaters can 
enter the bunded area. 

Site storage for the various tenancies is 
located throughout the basement levels.  
The basement carpark is protected to 
RL3.5m AHD. It is protected via a crest and 
the driveway. All emergency stairs and 
penetrations that can allow water ingress 
into the basement are protected to this 
level. 
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4 Flood Emergency Management  
A Flood Emergency Response Plan (FERP) will be prepared for the site prior to construction 
certificate. The FERP will include the following features:  

• Access to flood warning information and protocols to activate the FERP;  

• Recommended evacuation strategy (i.e., horizontal vs vertical evacuation);  

• Trigger warnings for actions;  

• Details of the person(s) responsible for implementing and maintaining the plan;  

• Plans for safe evacuation, before the site or its accessway are flooded;  

• Evacuation procedures, routes and assembly points;  

• Flood actions with clear responsibilities;  

• Maintenance of the FERP; and  

• What to do before, during and after a flood, to be aligned with NSW SES Requirements and 
Local Flood Plan.  

It is envisaged that the recommended evacuation strategy for the site will be shelter-in-place (i.e. 
vertical evacuation), due to the following key reasons:  

• Flooding within and around the site is ‘flashy’ in nature, i.e. rising and falling within hours in 
response to local rainfall and therefore there would be limited warning time available for 
horizontal evacuation.  

• Flash flooding events are dangerous because of the short timeframes, as well as the flood 
speed and depth, and therefore horizontal evacuation may pose a greater risk to occupants 
and staff compared to shelter-in-place.  

• Duration of inundation in the vicinity of the site is expected to be less than 2 hours and 
therefore occupants would only be required to shelter-in-place for a limited period of time.  

• As the development has a commercial component, trained First Aid Officers, are expected 
to be present at most times of the day and will be able to assist occupants in the case of an 
emergency.  

• The proposed buildings will have multiple storeys, allowing for plenty of space for occupants 
to shelter-in-place above the Flood Planning Level.  

• As discussed above, the hazard predominantly in H0 and H1 (No Restrictions) category. It is 
therefore expected that pedestrian and vehicular traffic within Council’s Road reserve would 
not be significantly hindered during a flood event.  
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5 Summary 
To proposed compensatory flood storage infrastructure as documented in this report will ensure 
that the proposed development works at 277 The Grand Parade, Ramsgate Beach does not 
adversely affect the neighbouring properties to the west by ensuring the existing flood conditions 
and flood planning levels are maintained. This is achieved by the installation of grated drains along 
the north-western property boundary and flows directed to a 100m3 compensatory flood storage 
tank located within the site.   

 

  



 

Our Ref: S220042 
SCP Consulting Pty Ltd 
ABN 80 003 076 024 
Sydney Brisbane Melbourne Darwin Adelaide Page 20 / 23 

Appendix A Flood Maps - Existing Case 
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Appendix B Flood Maps - Design Case 
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Appendix C Existing Site Survey 
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Appendix D Civil Engineering Drawings 
 


