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1.0 Introduction 
This flood study has been prepared by TTW to determine the flood planning level and flood 
impact for the proposed development at 158 Macquarie Road, Cardiff. 

1.1 The Site  
The site is located in Cardiff, approximately 1km south of the centre of Cardiff. The site is 
currently being used as a golfing green with the surrounding area being predominantly 
residential with free standing houses. 

 
Figure 1  Air Photo (source: NearMap) 
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Figure 2  Site Survey 
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Figure 3  Proposed site plan 

2.0 Available Information 

2.1 Existing Documents 
The following documents have been reviewed as part of this flood study 

 Architectural drawings issued by Allen Jack + Cottier (AJ+C) dated 30/04/2016; 

 Survey by Carman Surveyors dated 16/03/2015; 

 GHD Flood Report dated June 2015; 

 Tuflow Model provided by GHD (received 31/10/2016); 

 Lake Macquarie City Council Development Control Plan (LMDCP) 2014; 

 LiDAR data provided by Land and Property Information; 

2.2 Council Requirements 
The DCP sets out the following flood controls for the developments relevant to the subject 
site: 

 Habitable floor levels shall be equal to or greater than the Flood Planning Level (FPL) 
(Probable Maximum Flood (PMF) level plus 500mm freeboard); 

 The impact of the development on flooding elsewhere shall be considered. 
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3.0 Flood Modelling 
Two-dimensional flood modelling was undertaken using TUFLOW software. The modelled 
area extends from the southern end of Haddington Drive, Blaxand Rd and Maud St to the 
west and east and May St to the north.  

A digital terrain model was created using the LiDAR data provided by Land and Property 
Information NSW. This data provides surface elevations on a 1m grid. This data has an 
accuracy of 0.3m (95% confidence). The LiDAR was compared to the field survey data and 
showed good agreement. 

A one metre grid size and 0.25 second time step were used for the flood modelling. 
Buildings were removed from the code, such that there was no flood water conveyance 
through buildings. Manning’s roughness values were adopted form the Ourimbah Creek 
Catchment Study and therefore was set at 0.015 for roads and footpaths, and 0.035 in grass 
areas and 0.05 in light vegetation areas. 

Two (2) scenarios were considered in the flood modelling: 

 Existing conditions; and 

 Developed conditions including mitigation measures were incorporated with a view 
of reducing the impact of the development on surrounding properties. 

The hydrology and hydraulic modelling was undertaken for a previous design scheme by 
GHD (as shown in Appendix A) using software modelling program TUFLOW. All results and 
flows were calibrated to the Winding Creek and Lower Cockle Creek Flood Study and 
therefore considered appropriate to use for this further developed layout.  Whilst it is 
recognised that the GHD report in Appendix A is for a previous layout the hydrology and 
hydraulic modelling is still relevant and this report allows for the updated layout with revised 
earthworks tin and model runs. 

Council requested that the 1 in  100 year storm event be conveyed within the channel and 
the difference between the PMF and the 1 in 100 year storm event to be conveyed within a 
below ground culvert system. Therefore inlet structures have been proposed within the 
northern portion of the site and a box culvert system to convey these flows. Please refer to 
Appendix C for the civil drawings.  

3.1 Hydrology 
The hydrology modelling was undertaken by GHD using software modelling program 
WBNM. As part of their original analysis the flows were calibrated to the Winding Creek 
and Lower Cockle Creek Flood Study. Refer to Appendix A for more details. 

3.2 Boundary Conditions 
The hydrology modelling was undertaken by GHD using software modelling program 
WBNM. As part of their original analysis the flows were calibrated to the Winding Creek 
and Lower Cockle Creek Flood Study. Refer to Appendix A for more details. 

Catchment hydrographs output from GHD modelling were input to the flood model as SA 
polygons. This method distributes the inflows over each sub-catchment area. 

The downstream condition for the flood analysis was taken as a normal depth at May Street. 
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3.3 100-year ARI Flood Results 

3.4 Existing conditions 
The existing flood levels on the site are shown in Appendix B.  The maximum flood depth 
across the site is approximately 1.2m. 

It is noted that the above results calibrate well with the existing flood levels given by Council 
and therefore are considered appropriate to use for further modelling purposes. 

3.5 Proposed Development 
The proposed development was added to the model to determine the flood impact of the 
development. The flood extent and flood impact is shown within Appendix A. 

3.6 Flood mitigation 
The proposed flood mitigation for the site aims to reduce the flood impact on neighboring 
properties. The proposal includes the construction of a minimum 10m wide channel that 
runs through the middle of the site. This conveys the flood water for the 1 in 100 year 
storm event through the site. During the higher storm events (up to PMF) the flood water 
is conveyed through an underground box culvert system. This includes 3 x 1200x900mm 
RCBCs. The civil design tin and box culvert system has been design modelled within 
TUFLOW modeling. Results are shown in Appendix A. 
 
The flood afflux for the site and surrounding area for the 1 in 100 year storm event as 
shown in Appendix A demonstrates that there is afflux within the site which is expected 
due to the proposed earthworks. There is no afflux within private property.  
The afflux shown adjacent to the left boundary is due to a proposed fence which detains 
flood water within the Council road reserve area.  

3.7 Additional Flood mapping 
The flood velocities for the existing and design scenarios for the 1 in 100 year storm 
events are shown in Appendix A. As can be seen the maximum velocities for the site are 
expected to be between 2-3m/s. Within the channel the velocities are a maximum of 
approximately 3m/s. It is recommended that erosion protection be put in place to ensure 
the channel does not scour out.  

3.8 Flood Planning Levels 
Given the use of the proposed development is considered to be ‘sensitive’, the finished 
flood levels of all of the proposed aged care buildings have been set at or above the PMF 
in accordance with Lake Macquarie’s City Council flood requirements. 

Key locations across the development with available freeboard are shown in Table 1. 
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Table 1  Flood Planning Levels 

Location Proposed FFL PMF flood level Freeboard Compliant with 
DCP? 

Buildings 1, 2, 7, 
8 & 9 

33.00 mAHD 32.90 mAHD 100mm YES 

Building 3 & 4 32.00 mAHD 32.00 mAHD 000mm YES 

Building 5 32.00 mAHD 31.90 mAHD 100mm YES 

Building 6B  32.80 mAHD 32.60 mAHD 200mm YES 

Building 6A 32.50 mAHD 32.40 mAHD 100mm YES 

Building 10A 33.00 mAHD 32.90 mAHD 100mm YES 

Building 10B 36.50 mAHD 36.50 mAHD 000mm YES 

 
Figure 4  Recommended Flood Planning Levels  

  

Buildings 1, 2, 7, 8 & 
9 Min 33.00m AHD 

Building 10A and 10B 

Min 33.00m AHD & 
36.50 m AHD. 

Building 3 & 4 

Min 32.00m AHD 

Building 6A 

Min 32.50m AHD 

Building 6B 

Min 32.80m AHD 

Building 5 

Min 32.00m AHD 
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4.0 Other Requirements 
As per the DCP, All structures are to have flood compatible building components at or below 
the flood planning level (100-year level plus 500mm freeboard). 

The structural engineering design must certify that any structure can withstand the forces of 
flood water including buoyancy, and debris impact loads. 

Based on our assessment of the site, the development does not have a detrimental impact 
with respect to flooding on local amenity or on ecology of the local area or waterways. 

In accordance with clause 7.15 of Lake Macquarie’s City Council Local Environmental 
Plan it is required to balance flood storage for the proposed development. The existing 
and design flood tins were extrapolated and compared to the detailed survey and design 
tin to obtain flood storage volumes. The existing and design flood storage volumes were 
found to be 1,238m3 and 1361m3 respectively. Both of the calculations and figures 
showing the flood storage for each are included within Appendix C. Also it is noted that 
the storage within the culverts has not been included which would further increase the 
flood storage. In addition whilst not direct storage volume there is a total of 120m3 of 
volume capturing roof runoff within the proposed rainwater tank. It is considered that the 
flood storage volume has been maintained. 

5.0 Recommendations 
 For the proposed development we recommend that the following flood planning 

levels shown in Figure 4 be adopted. 

 It is recommended that if during the detailed design stage that any changes are 
required to the earthworks the flood modelling be updated and results verified to 
ensure the development remains in accordance with Lake Macquarie’s City Councils 
requirements. 

The proposed development at 158 Macquarie Road, Cardiff has been designed to reduce 
the flood impact on neighbouring properties. The finished floor levels are set at or above 
the PMF storm event in accordance with Council’s requirements.  

6.0 Conclusions 
The proposed development can be designed without causing any actionable nuisance to 
neighbouring properties. The finished floor levels provide adequate freeboard to the PMF 
flood levels in accordance with Council’s DCP. 
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EXECUTIVE SUMMARY 
 

GHD was commissioned by the client to provide a Flood Impact Assessment to support 
Development Applications (DA) at a proposed Age Care site on Macquarie Road, Cardiff 
located in the upper reaches of a north draining Winding Creek tributary. The proposal is for the 
development of an age care facility at the site comprising a residential Age Care and a number 
of ancillary buildings. All residential age care will be located with ground floor above the 
Probable Maximum Flood (PMF) level. 

Purpose-compiled WBNM and TUFLOW hydrology/hydraulics models were compiled for the site 
and adjacent areas which better simulated the flooding at the site, since the Winding Creek and 
Lower Cockle Creek Flood Study did not simulate this part of the catchment at the required 
detail. Council advised in the Flood Certificate that flood planning levels for Sensitive Uses 
(Residential age care, hospitals etc.) are to have internal floor height at the Probable Maximum 
Flood (PMF) and unsealed electrical installations at the PMF level. 

Findings of the simulations were that the site would be expected to be of a ‘flash flood’ nature, 
with flood levels rising and receding within 1 to 2 hours. In a 20-year event, a number of 
distributed shallow sheet flow (less than 50mm) overflows occur onto the site from Macquarie 
Road and the residential areas to the west of the site. In a 100-year event overflows to the site 
are increased as are the sheet flows across the flows which now are at depths of 150 mm in 
places. Deeper flows are encountered along Drainage Line 1. In a PMF the adjoining residential 
areas and Macquarie Road provide significant overflows onto the site, however still distributed 
along the length of the Golf Driving Range.  

The results of the impact assessment showed that flood depth for all events remains shallow in 
the area of the proposed development. Even in a PMF event, flood depths across the site entry 
road are not expected to exceed 150mm, making it trafficable if required. In a 20 year and 100 
year event the impact of the development on flooding is contained within the lot boundary. 
Building floor levels are above flood levels, and increases in flood levels are noted in areas of 
proposed fill platforms, where onsite flood waters are redistributed around proposed buildings. 
Minor affectation is noted in Councils land along Macquarie Road, however this is zoned E3, 
and thus these minor impacts are assumed to be acceptable. In a PMF the impacts are still 
contained on the site, with minor impacts beyond the southern site boundary at the outlet of 
Councils basin. Notably the building floor levels will be above the PMF flood levels, and flood 
levels are raised in areas where fill is proposed. The flood response for the site will be shelter in 
place, given the nature of the facility and that floor levels will be at the PMF. Notwithstanding, 
should flood evacuation be required, this could occur along Macquarie Road in a southerly 
direction to The Warner Bay private hospital. 

On the basis of the above, it is considered that flooding matters at the site would be managed to 
meet Councils requirements and flood impacts on account of the proposed development are 
likely to be contained within the lot boundary.  
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1. Introduction 
1.1 Background 

GHD was commissioned by the client to provide a Flood Impact Assessment to support 
Development Applications (DA) at a proposed Age Care site on Macquarie Road, Cardiff 
(hereafter called ‘site’). 

The site is located east of Macquarie Road at the location of the current Lymington Park Golf 
Driving Range. It is located in the upper reaches of a north draining Winding Creek tributary as 
shown in Figure 1-1. 

 

 
Figure 1-1 Site (ref Six Viewer, LPI) 

  

Site 
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1.2 Methodology  

The Winding Creek and Lower Cockle Creek Flood Study, Lake Macquarie City Council (August 
2013) compiled WBNM and TUFLOW models to simulate flooding in these creek systems. For 
the catchment draining to the site, the upstream limit of the Winding Creek and Lower Cockle 
Creek Flood Study was the Lymington Park Sports Fields, which is approximately 450m 
downstream of the site. In addition, the representation of the catchment draining to the site was 
only represented as a single catchment in the overall model, which was considered too ‘coarse’ 
for the assessment of flooding at the site.  

In order to assess the site, purpose compiled WBNM and TUFLOW models developed to better 
represent the study area and were used to simulate the flooding at the site. These models 
subdivided the upstream catchment of the site into a number of sub-catchments to represent 
inflow locations to the TUFLOW model and used the Winding Creek and Lower Cockle Creek 
Flood Study flood levels as downstream controls. Using these purpose-compiled flood models, 
this assessment is based on the simulated results considering: 

 Flood levels/depths, velocities, hazards and time to/duration of inundation 

 Flood readiness, flood warning and evacuation 

 Structural stability with respect to flooding 

In addition the following information documents and Local/State Government policies were 
relevant: 

 NSW Floodplain Development Manual, April 2005 

 Lake Macquarie City Council, Development Control Plan 2013, Part 3 – Development 
within Residential Zones, Adopted by Council – 2 December 2013. 

 Lake Macquarie City Council, Flood Management Guidelines, February 2012 – Exhibition 
Draft. 

 Council advice on flooding at the site noted in the Flood Certificate (Council ref 1065, 
Appendix A) 

 

1.3 Council Flood Certificate 

Council advice in the Flood Certificate (Council ref 1065, Appendix A) notes the following key 
matters: 

 Flood levels were derived from rudimentary rezoning flood assessments in 2008, which 
have been revised through the detailed assessments presented in this report 

 Flood planning levels for Sensitive Uses (Residential age care, hospitals etc.) are to 
have: 

– Internal floor height at the Probable Maximum Flood (PMF) 

– Unsealed electrical installations at the PMF level 

1.4 Limitations 

This report has been prepared by GHD for Hammondcare and may only be used and relied on 
by Hammondcare for the purpose agreed between GHD and Hammondcare. GHD otherwise 
disclaims responsibility to any person other than Hammondcare arising in connection with this 
report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 
The services undertaken by GHD in connection with preparing this report were limited to those 
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specifically detailed in this report and are subject to the scope limitations set out in the report. 
The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report.  GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. The opinions, conclusions and any 
recommendations in this report are based on assumptions made by GHD. GHD disclaims 
liability arising from any of the assumptions being incorrect. 
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2. Development  
2.1 Existing 

The site is currently in the Lymington Park Golf Driving Range area and is located in the 
headwaters of the Winding Creek (Brush Creek) catchment. This catchment drains northward, 
separated from the south draining North Creek catchment (and Warners Bay) by the elevated 
Munibung Hill Reserve. Two drainage lines traverse the site, both draining in a south to north 
direction: 

 Drainage Line 1 essentially bisects the site. This creek receives runoff from the elevated 
Munibung Hill Reserve catchment and upstream residential areas. Along its length, 
stormwater from the elevated western residential areas would be expected to discharge 
to the watercourse.   

 Drainage Line 2 drains partly along the eastern boundary of the site, discharging runoff 
from the eastern residential areas. 

The creeks do not confluence on the site under low flow conditions, but may well confluence 
under flooding conditions. Under low flow conditions the creeks receive discharges from 
subdivision stormwater pipes, while under flood conditions both pipe and overland flows would 
be expected to discharge to the site from surrounding catchments and the site. Both drainage 
lines discharge via upstream basins located in the adjoining residential areas before discharging 
to the site. 

 

Figure 2-1 General Catchments 

 

 

  

Drainage Line 2 

Drainage Line 1 
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2.2 Proposal 

With reference to Appendix B, the proposal is for the development of an age care facility at the 
site comprising: 

 A Residential Age Care 

 Three separate buildings housing Age Care Parlours 

 A stores/staff/training building 

 A chaple building  

 A general office building 

 Parking areas and internal access roads 

 Covered walkways and common garden areas 

 Landscaped areas. 

All residential age care will be located with ground floor above the Probable Maximum Flood 
(PMF) level. 
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3. Flood Assessment 

3.1 Flood Data 

In compiling the purpose-compiled WBNM and TUFLOW models for the site, the following 
approach was used.  

 The catchments draining to the site were discretised into sub catchments to represent 
inflows from west of Macquarie Road, residential areas upstream (south), residential 
areas east of the site and catchment representing the site itself. This information was 
input to a new WBNM model which was simulated with the same hydrological parameters 
suggested in the Winding Creek and Lower Cockle Creek Flood Study. Simulations were 
undertaken for the 20-year, 100-year and PMF events, and flood levels were validated 
against flood levels documented in the Winding Creek and Lower Cockle Creek Flood 
Study for the Lymington Park Sports field.   

 To assess the impact of the proposed development, a standalone TUFLOW 2D flood 
model was compiled for the site and simulations were undertaken to compare the existing 
(pre-development) and post-development conditions. This model was also used to assess 
hydraulic categories, flood velocities, provisional flood hazard and provide shear stress 
data. The model: 

– Was based on photogrammetry derived Digital Elevation Data (DEM) supported by 
survey data and stormwater infrastructure data provided by Council. 

– Represented the culverts under Lake Macquarie Road and basins in the adjacent 
residential sub-divisions. 

– Was configured with a 1x1m cell size. 

– Was configured with material roughness, delineated using aerial imagery. 

– Was configured with hydrograph inflows at the upstream boundaries of the model and 
with downstream flood level boundary controls extracted from the Winding Creek and 
Lower Cockle Creek Flood Study. 

– Was simulated for the 20-year, 100-year and PMF events storm events. 

3.1.1 Flood Levels and Depths 

Existing conditions flood level and depth figures are provided in Appendix C. Referring to 
Figures 1, 4 and 7 the following is noted: 

 Flooding at the site would be expected to be of a ‘flash flood’ nature, with flood levels 
rising and receding within 1 to 2 hours. 

 In a 20-year event, a number of overflows occur onto the site from Macquarie Road and 
the residential areas to the west of the site. The overflows are distributed along the length 
of the Golf Driving Range. Shallow sheet flow (less than 50mm) occurs on the site 
towards Drainage Line 1. Residential areas to the south and to the east overflow to the 
site via basins and again enter the site as shallow sheet flows. Some discharges are 
routed down Macquarie Street and do not overflow to the site 

 In a 100-year event overflows to the site are increased as are the sheet flows across the 
flows which now are at depths of 150 mm in places. Deeper flows are encountered along 
Drainage Line 1 with depths in the order of 1 m at the location of the creek invert. 

 In a PMF the adjoining residential areas and Macquarie Road provide significant 
overflows onto the site, however still distributed along the length of the Golf Driving 
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Range. In some areas sheet flows are at depths of up to 500 mm, however flows across 
the site are largely up to depths of 150mm.  

3.1.2 Flood Velocities 

Existing condition flood velocities are provided in Appendix C. Referring to Figures 2, 5 and 8 it 
is noted that velocities across most of the site are less than 0.5m/s in the 20-year and 100-year 
events, with exception of the creek channel where velocities up to 2 m/s are expected. In a PMF 
some overflows areas from Macquarie Road across the site would be expected to have 
elevated velocities due to the increased inflows.  

3.1.3 Existing Provisional Hydraulic Hazard 

Existing Provisional Hydraulic Hazard is provided in Appendix C, Figures 3, 6 and 9. The hazard 
has been defined into Hazard Vulnerability Classification in accordance with the Australian 
Emergency Management Handbook Series, Technical flood risk management guideline, Flood 
Hazard (Attorney-General’s Department, 2014): 

 H1 - Generally Safe for vehicles, people and buildings 

 H2 - Unsafe for small vehicles 

 H3 - Unsafe for Vehicles, Children and the elderly 

 H4 - Unsafe for vehicles and people 

 H5 - Unsafe for vehicles and people. All building types vulnerable to structural damage. 
Some less robust buildings vulnerable to failure. 

 H6 - Unsafe for vehicles and people. All building types considered vulnerable to failure. 

In the 20-year and 100-year events under the existing provisional hydraulic hazard, much of the 
site is generally safe for vehicles, people and buildings, with exception of the tributary drainage 
channels. In a PMF some areas are unsafe for small vehicle and the drainage line channel 
areas are unsafe for vehicles and people. 

It is noted, that the intention will be to mitigate the provisional flood hazard at the site through 
landform adjustments (such as filling), drainage adjustments and stormwater management. 

3.1.4 Flood Impact Assessment 

A flood impact assessment has been undertaken to assess the impact of the proposed site 
layout and buildings as provided in Appendix B. This was achieved by using the self-standing 
TUFLOW flood model developed for the site.  This flood impact assessment was undertaken for 
a design iteration and landform, which will be refined through detailed design in ensuing stages 
of development. In compiling the landform for the proposed development, a 900mm diameter 
stormwater pipe has been provided through the centre of the site, to provide continuity for 
Drainage Line 1 and drain the residential properties located to the south of the site. 

The results of the impact assessment are provided in Appendix D, which show: 

 Flood depth for all events remains shallow in the area of the proposed development. 
Even in a PMF event, flood depths across the site entry road are not expected to 
exceed 150mm, making it trafficable if required. 

 In a 20 year and 100 year event the impact of the development on flooding is contained 
within the lot boundary. Building floor levels are above flood levels, and increases in 
flood levels are noted in areas of proposed fill platforms, where onsite flood waters are 
redistributed around proposed buildings. Minor affectation is noted in Councils land 
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along Macquarie Road, however this is zoned E3, and thus these minor impacts are 
assumed to be acceptable. 

 In a PMF the impacts are still contained on the site, with minor impacts beyond the 
southern site boundary at the outlet of Councils basin. Notably the building floor levels 
will be above the PMF flood levels, and flood levels are raised in areas where fill is 
proposed.  

3.1.5 Climate Change 

Future climate change impacts at the site could be associated with an increase in the rainfall 
intensity (DECC, 2007). This impact has not been simulated at present and will be considered 
during ensuing stages of the project.  

3.1.6 Flood response 

Flood information including flood forecasts, road closures, and advice on evacuation are 
broadcast over local radio and TV stations, which is disseminated by the Bureau of Meteorology 
(BOM).  If the owner is unsure of the risk of a flood, the SES should be contacted immediately 
and flood precautions taken (tel. 132 500). BOM disseminates flood warnings from various 
sources. 

The flood response for the site will be a shelter in place, given the nature of the facility, the fact 
that floor levels will be at the PMF. Notwithstanding, should flood evacuation be required, this 
could occur along Macquarie Road in a southerly direction to The Warner Bay private hospital. 

Further information on flood readiness can be found on the SES website www.ses.nsw.gov.au.  
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4. Summary and Conclusions 
 GHD was commissioned by the client to provide a Flood Impact Assessment to support 

Development Applications (DA) at a proposed Age Care site on Macquarie Road, Cardiff 
located in the upper reaches of a north draining Winding Creek tributary.  

 Two drainage lines traverse the site, both draining in a south to north direction. Drainage 
line 1 essentially bisects the site. This creek receives runoff from the elevated Munibung 
Hill Reserve catchment and upstream residential areas. Drainage line 2 drains partly 
along the eastern boundary of the site, discharging runoff from the eastern residential 
areas. 

 A purpose-compiled WBNM and TUFLOW models were developed for the site and 
adjacent areas which better simulated the flooding at the site, since the Winding Creek 
and Lower Cockle Creek Flood Study did not simulate this part of the catchment at the 
required level of detail. 

 Council advice in the Flood Certificate that flood planning levels for Sensitive Uses 
(Residential age care, hospitals etc.) are to have internal floor height at the Probable 
Maximum Flood (PMF) and unsealed electrical installations at the PMF level. 

 The proposal is for the development of an age care facility at the site comprising a 
residential Age Care and a number of ancillary buildings. All residential age care will be 
located with ground floor above the Probable Maximum Flood (PMF) level. 

 The findings of the existing flood simulations are: 

– Flooding at the site would be expected to be of a ‘flash flood’ nature, with flood levels 
rising and receding within 1 to 2 hours. In a 20-year event, a number of distributed 
shallow sheet flow (less than 50mm) overflows occur onto the site from Macquarie 
Road and the residential areas to the west of the site. In a 100-year event overflows to 
the site are increased as are the sheet flows across the flows which now are at depths 
of 150 mm in places. Deeper flows are encountered along Drainage Line 1. In a PMF 
the adjoining residential areas and Macquarie Road provide significant overflows onto 
the site, however still distributed along the length of the Golf Driving Range.  

– Existing conditions flood velocities across most of the site are less than 0.5m/s in the 
20-year and 100-year events, with exception of the creek channel where velocities up 
to 2 m/s are expected. 

– In the 20-year and 100-year events under the existing conditions, the provisional 
hydraulic hazard mapping indicates that much of the site is generally safe for vehicles, 
people and buildings, with exception of the tributary drainage channels. In a PMF 
some areas are unsafe for small vehicle and the drainage line channel areas are 
unsafe for vehicles and people. It is noted, that the intention will be to mitigate the 
provisional flood hazard at the site through landform adjustments (such as filling), 
drainage adjustments and stormwater management. 

 The results of the impact assessment showed that flood depth for all events remains 
shallow in the area of the proposed development. Even in a PMF event, flood depths 
across the site entry road are not expected to exceed 150mm, making it trafficable if 
required. In a 20 year and 100 year event the impact of the development on flooding is 
contained within the lot boundary. Building floor levels are above flood levels, and 
increases in flood levels are noted in areas of proposed fill platforms, where onsite flood 
waters are redistributed around proposed buildings. Minor affectation is noted in Councils 
land along Macquarie Road, however this is zoned E3, and thus these minor impacts are 
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assumed to be acceptable. In a PMF the impacts are still contained on the site, with 
minor impacts beyond the southern site boundary at the outlet of Councils basin. Notably 
the building floor levels will be above the PMF flood levels, and flood levels are raised in 
areas where fill is proposed.  

 The flood response for the site will be a shelter in place, given the nature of the facility, 
the fact that floor levels will be at the PMF. Notwithstanding, should flood evacuation be 
required, this could occur along Macquarie Road in a southerly direction to The Warner 
Bay private hospital. 

 On the basis of the above, it is considered that flooding matters at the site could be 
managed to meet Councils requirements and flood impacts on account of the 
development are likely to be contained within the lot boundary.  
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