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1. Introduction 

1.1. Overview 

AT&L have been engaged by Waluya (the client) to prepare this Flood Assessment to support a Development 
Application (DA) for a proposed bus depot on Racecourse Road, West Gosford, NSW (the site).  This report 
documents the findings of hydrology and hydraulic modelling of the site under existing and proposed 
conditions. Refer to Appendix A for detailed site survey and Appendix B for proposed site layout.  

This report has been updated to address matters raised in the Statement of Facts and Contentions (SoFACs) for 
the Land and Environment Court of NSW Case Number 2023/00266853.  

1.2. Project Scope 

The project scope and objectives are: 

1. Prepare a hydraulic model (TUFLOW) and determine site flood characteristics for the 1% Annual 
Exceedance Probability (AEP) event, 0.2% AEP (adopted as a proxy to assess potential climate change 
impacts) and the Probable Maximum Flood (PMF) event. 

2. Prepare an additional scenario to assess the blockage of the drainage system in the 1% AEP. 

3. Import survey data and grading design to allow detailed hydraulic modelling of the site in existing and 
proposed conditions. 

4. Incorporate proposed surfaces, buildings and relevant flood affecting structures. 

5. Comment on flood characteristics and model outcomes in existing and proposed conditions. 

6. Provide a summary of compliance against the Central Coast Council Floodplain Management 
development controls. 

 

1.3. Relevant Guidelines 

This report has been prepared in accordance with the following guidelines and policies: 

◼ Central Coast Development Control Plan 2022 (DCP). 

◼ Central Coast Local Environment Plan 2022 (LEP) (2022). 

◼ Ball J, Babister M, Nathan R, Weeks W, Weinmann E, Retallick M, Testoni I, (Editors), 2019, Australian 
Rainfall and Runoff: A Guide to Flood Estimation, Commonwealth of Australia 

◼ NSW Department of Planning and Environment (2023), Flood Risk Management Manual. 
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1.4. Statement of Facts and Contentions (2023) 

An extract of matters pertaining to flooding raised in the SOFACs (2023) are provided in Table 1 along with a 
summary of the sections of this report in which they are addressed. 

Table 1: Response to SOFACs 

Contention Section of Report 

2. The Application is not compatible with the flood hazard of the 
Site and is likely to significantly adversely affect flood behaviour   

 

2.1. The Application as presented is not compatible with the flood 
hazard of the Site and is likely to significantly adversely affect flood 
behaviour resulting in detrimental increases in the flood affection 
of Racecourse Road, contrary to clause 5.40 of the Regional SEPP. 

See Section 3.4.4 

2.2. This impact is also not acceptable having regard to s 4.15(1) of 
the EP&A Act. 

See Section 3.4.3 

2.3. The submitted flood modelling is not adequate and its results 
do not fully and accurately determine the flood hazard and the 
increase to the flood hazard. 

See Section 3.4.3 

2.4. Part of the Site is at or below the flood planning level under 
clause 5.40(2) of the Regional SEPP. The flood planning level is as 
defined in the Floodplain Development Manual published by the 
NSW Government in April 2005. Part of the Site is mapped on 
Council’s mapping tool as within the 1 in 100 year flood extent. 

See Section 2.6 

2.5. The submitted Flood Impact Assessment (FIA) identifies that 
the post-development PMF (probable maximum flood) map 
indicates a depth by velocity product in excess of 0.6 across 
Racecourse Road in one location which would equate to a 
minimum of H3 hazard under the Department’s Flood hazard: 
Flood risk management guideline no. FB03 (2023), which is unsafe 
for vehicles, children and the elderly. 

See Section 3.4.4 

2.6. The proposed internal stormwater and on-site detention 
systems were excluded in the flood model presented in the FIA 
and the input rainfall to the flood model was artificially reduced. 
However, the impact of these systems on flooding is not linear and 
cannot be accurately estimated with this simplification.   

See Section 3.4.2.2 

2.7. The flood model in the FIA assumes the proposed internal 
stormwater will be 100% effective. Blockage of the stormwater 
network is not assessed in the FIA. Any blockages to the 
stormwater network would further exacerbate the flood hazard. 

See Section 3.2.1 

2.8. The proposed buildings are not included in the flood model 
terrain in the FIA. It is not clear whether the proposed buildings 
are in the main overland flow path and their impact on flood 
behaviour. 

See Section 3.4.2.2 

7. Inadequate consideration of the flooding impacts of the 
development 

 

7.1. The FIA and submitted flood modelling do not adequately 
assess the flood impacts of the development. 

See Section 3.4.4 
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Contention Section of Report 

Particulars  

7.2. The FIA modelling excludes the proposed internal stormwater 
system and on-site detention system and the input rainfall to the 
flood model was artificially reduced. However, the impact of these 
systems on flooding is not linear and cannot be accurately 
estimated with this simplification. 

See Section 3.2.1 

7.3. The FIA modelling assumes the internal stormwater network 
would be 100% effective. Insufficient consideration has been given 
to the potential for blockages of the stormwater network. 

See Section 3.2.1 

7.4. Insufficient information has been provided identifying the 
operation of the Site in the event of flooding impacts to the road 
network. 

See Section 3.4.4.5 

7.5. Insufficient information has been provided to confirm that the 
acoustic screens have been included in the flood modelling. 

See Section 3.4.2.2 

7.6. Insufficient information has been provided on how overland 
flows re-directed into the on-site detention system will impact 
overland flood risk on the Site. 

See Section 3.4.2.2 

7.7. The FIA does not provide sufficient details on how the 
proposed development is represented in the terrain data, 
especially the proposed buildings in the hydraulic model. 

See Section 3.4.2.2 

7.8. The FIA mapping results do not accurately portray the 
overland flow since the creek/ drainage lines are shown to be 
discontinuous due to the filtering of low flood depths. 

See Section 3.4.2.13.4.4 

7.9. Insufficient information is provided to demonstrate the 
suitability of the proposed finished floor levels noting the overland 
flow from the east. 

See Section 3.4.4.2 

7.10. Insufficient information has been provided to demonstrate 
compliance with CCC DCP Chapter 3.1 Part C Section B – Floor 
Levels and CCC DCP Chapter 3.1 Part C Section C – Flood Impacts. 

Refer to Appendix E 

7.11. The development does not satisfy the flood control target 
matrix in the CCC DCP Chapter 3.1 Part C Table 4. 

Refer to Appendix E 

7.13. Identification of an alternative road access given potential 
flooding of the local road network including the intersection of 
Central Coast Highway and Racecourse Road. 

See Section 3.4.4.5 

 

1.5. Response to WMAwater Comments 

Comments provided by WMAwater in their letter to DPHI dated 15 April 2024 have been addressed in this 
report.  A summary of our response to these comments is provided in Table 2.   
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Table 2: Response to WMAwater comments (15 April 2024) 

Contention WMAwater comment AT&L Response 

2. The Application is not 
compatible with the flood hazard 
of the Site and is likely to 
significantly adversely affect flood 
behaviour   

2.1. The Application as presented 
is not compatible with the flood 
hazard of the Site and is likely to 
significantly adversely affect flood 
behaviour resulting in detrimental 
increases in the flood affection of 
Racecourse Road, contrary to 
clause 5.40 of the Regional SEPP. 

The hazard in the 1% event 
appears to be resolved in the 
updated modelling however the 
results as presented make it 
difficult to determine this 
certainly. An increase in hazard 
can clearly be seen in the PMF 
event.  

Overall, the proponent may have 
addressed this contention. The 
increase of hazard does not 
appear to be significant on 
Racecourse Road. 

Noted and agreed regarding 
hazard in the 1% AEP event.   

Noted and acknowledged 
regarding increase in hazard in 
the PMF event.  The extent of the 
increase in PMF on Racecourse 
Road is limited to the area in the 
vicinity of the proposed southern 
driveway.   

Racecourse Rd experiences high 
hazard flooding in the PMF (H5, 
H6) under existing conditions and 
proposed conditions. Whilst the 
extent of hazard would change 
slightly for a short duration within 
a localised section of Racecourse 
Road, there would be no 
significant negative impact in 
terms of flood affectation and risk 
to road users.   

The submitted flood modelling is 
not adequate and its results do 
not fully and accurately 
determine the flood hazard and 
the increase to the flood hazard. 

There are multiple areas in the 
flood modelling and results that 
do not meet best practice 
guidelines or are not explained 
fully in the report how they were 
implemented. 

Refer to responses below: 

 - The implementation of the 
stormwater network into the 
Tuflow model is not described. 
The outline of the detention 
basins and engineering drawings 
of the stormwater network are 
provided. 

Refer to Section 3.4.2.2.   

The proposed pit and pipe 
network has been modelled in the 
form of 1d_pit and 1d_pipe 
elements.   

The proposed OSD tanks have 
been modelled as a z-shape 
boundary reducing surface levels 
artificially to the OSD base invert 
level.   

The OSD tank outlet controls have 
been modelled as 1d_pipes.   

 - The assessment of the critical 
duration of the catchment is not 
provided. The hydrologic rainfall 
runoff model (to predict inputs for 
hydraulic model), has changed to 
a rain on grid approach. However, 
the 15 minute storm duration 
may no longer be critical for this 
site. A longer duration is likely to 
be critical due to the high Initial 
loss used. 

Refer to Section 3.3.   

An ensemble of storm durations 
and temporal patterns have been 
modelled in TUFLOW to 
determine the critical storm 
duration for the local catchment 
draining towards the site.   

Initial and continuing losses have 
been derived from the ARR Data 
Hub and are presented in Table 4.  
It is noted these values are lower 
than losses from FFA gauges 
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Contention WMAwater comment AT&L Response 

nearest to the site (which are 
documented in the Brisbane 
Water Estuary Catchment 
Overland Flood Study).   

The resultant critical storm 
durations for the 1% AEP, 
0.2% AEP and PMF events are 
documented in Table 5.     

 - The impact on hazard and 
velocity of the site is not displayed 
in the figures and as such the 
impact on the site to hazard on 
Racecourse Road is difficult to 
determine. 

Mapping presenting impact on 
hazard for the 1% AEP, 0.2% AEP 
and PMF events is included in 
Appendix D.   

 - The losses are given as “Initial 
Loss Pervious Area (mm/hr) 58”. 
The proponent should clarify how 
these losses were input into the 
model, as the unit mm rather 
than “mm/hr” is usually 
associated with initial losses. 

The initial losses have been input 
to the model as 58mm (not 
58mm/hr).  Refer to Table 4442.   

 

 - The proponent should also 
clarify if they have used a 
Preburst depth as an initial loss of 
58mm is larger than the IFD depth 
used meaning no pervious areas 
would runoff, this is what appears 
to be the results in the 1% events. 

Pre burst rainfall depths have 
been adopted as per the ARR Data 
Hub, refer to Table 3.   

 

 - In NSW there is a hierarchical 
approach for loss selection that is 
recommended in “Review of ARR 
Design Inputs for NSW” (Babister 
et. al., 2019). The proponent 
could use the second highest 
approach in the hierarchical 
approach “Use the average 
calibration losses from other 
studies in the catchment if 
available and appropriate for the 
study.” 

Refer to Section 2.5.  

The default ARR Data Hub initial 
and continuing losses have been 
adopted, with probability neutral 
burst initial losses.   

2.4. Part of the Site is at or below 
the flood planning level under 
clause 5.40(2) of the Regional 
SEPP. The flood planning level is 
as defined in the Floodplain 
Development Manual published 
by the NSW Government in April 
2005. Part of the Site is mapped 
on Council’s mapping tool as 
within the 1 in 100 year flood 
extent. 

The proponent argues that the 
flood storage on the site is 
disconnected from the main 
floodway and areas on the site 
are localised low points.  This is 
largely true for the 1% AEP event. 
However, it is noted that a more 
pronounced flow path flows 
through the site in more rare 
events, particularly the PMF. This 
can be seen on the flood precinct, 
Precinct 1 map. 

Refer to Section 2.6. 

A pronounced flow path is evident 
through the site in the PMF.  As 
shown in the flood mapping of 
the proposed development 
scenario, this flow path will be 
significantly altered as a result of 
the proposed site grading and 
finished pavement levels.   
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Contention WMAwater comment AT&L Response 

2.5. The submitted Flood Impact 
Assessment (FIA) identifies that 
the post-development PMF 
(probable maximum flood) map 
indicates a depth by velocity 
product in excess of 0.6 across 
Racecourse Road in one location 
which would equate to a 
minimum of H3 hazard under the 
Department’s Flood hazard: Flood 
risk management guideline no. 
FB03 (2023), which is unsafe for 
vehicles, children and the elderly. 

The PMF event still has the hazard 
increasing significantly across 
racecourse road, although less 
than before. It also has lower 
hazard in the undeveloped 
scenario, but this is likely due to 
the modelling changes made as 
discussed above. 

Refer to Section 3.4.4.   

Mapping presenting impact on 
hazard for the 1% AEP, 0.2% AEP 
and PMF events is included in 
Appendix D.  This demonstrates 
that Racecourse Rd experiences 
high hazard flooding in the PMF 
(H5, H6) under existing conditions 
and proposed conditions. Whilst 
the extent of hazard would 
change slightly for a short 
duration within a localised section 
of Racecourse Road, there would 
be no significant negative impact 
in terms of flood affectation and 
risk to road users.   

2.6. The proposed internal 
stormwater and on-site detention 
systems were excluded in the 
flood model presented in the FIA 
and the input rainfall to the flood 
model was artificially reduced. 
However, the impact of these 
systems on flooding is not linear 
and cannot be accurately 
estimated with this simplification.   

These appear to have been input 
into the model. More detail 
should be provided on how they 
are input into the Tuflow model. 

Refer to Section 3.4.2.2 

The proposed pit and pipe 
network has been modelled in the 
form of 1d_pit and 1d_pipe 
elements.   

The proposed OSD tanks have 
been modelled as a z-shape 
boundary reducing surface levels 
artificially to the OSD base invert 
level.   

The OSD tank outlet controls have 
been modelled as 1d_pipes. 

2.7. The flood model in the FIA 
assumes the proposed internal 
stormwater will be 100% 
effective. Blockage of the 
stormwater network is not 
assessed in the FIA. Any blockages 
to the stormwater network would 
further exacerbate the flood 
hazard. 

This appears to be addressed with 
the blockage scenario. 

No further action required.   

2.8. The proposed buildings are 
not included in the flood model 
terrain in the FIA. It is not clear 
whether the proposed buildings 
are in the main overland flow 
path and their impact on flood 
behaviour. 

These appear to be incorporated 
into the flood modelling. 
However, the report should 
demonstrate how they were input 
into the Tuflow model. 

Refer to Section 3.4.2.2.   

Buildings have been in the flood 
models by: 

◼ Assigning elevations to 
external buildings above the 
generated topographic grid 
to model flow obstructions. 

◼ Assigning high roughness 
coefficient embedded in the 
materials file for proposed 
building structures to model 
flow through buildings. 
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Contention WMAwater comment AT&L Response 

7. Inadequate consideration of 
the flooding impacts of the 
development 

7.1. The FIA and submitted flood 
modelling do not adequately 
assess the flood impacts of the 
development. 

7.2. The FIA modelling excludes 
the proposed internal stormwater 
system and on-site detention 
system and the input rainfall to 
the flood model was artificially 
reduced. However, the impact of 
these systems on flooding is not 
linear and cannot be accurately 
estimated with this simplification. 

7.3. The FIA modelling assumes 
the internal stormwater network 
would be 100% effective. 
Insufficient consideration has 
been given to the potential for 
blockages of the stormwater 
network. 

See our comments on Contention 
2.1-2.7 

Refer to responses above and 
further details in Section 3.2.1 
and Section 3.4.4.   

 

7.4. Insufficient information has 
been provided identifying the 
operation of the Site in the event 
of flooding impacts to the road 
network. 

The proponent states there would 
be minimum impact to the site in 
a flood event but doesn’t 
specifically address how the 
operation of the site would be 
impacted. The conclusion that 
there would be minimum impact 
on the site may be challenged if 
the runoff volumes and peak 
flows are incorrect. 

A Flood Emergency Response Plan 
(FERP) has been prepared by 
AT&L and incorporated into the 
Preliminary Operational 
Management Plan for the Site 
(Urbis, 3 April 2024).  The FERP 
outlines flood behaviour and 
operational procedures (during 
both construction and operation) 
to address the risk of flooding 
within the site and adjacent to the 
site.   

7.5. Insufficient information has 
been provided to confirm that the 
acoustic screens have been 
included in the flood modelling. 

Additional detail should be 
provided on how acoustic screens 
are included in the model. 

Refer to Section 3.4.2.2.   

The proposed acoustic screens 
have been modelled as fully 
blocked z-shape obstructions.   

7.6. Insufficient information has 
been provided on how overland 
flows re-directed into the on-site 
detention system will impact 
overland flood risk on the Site. 

The detention basins are included 
in the flood modelling however, it 
is still not discussed how overland 
flows redirected into the on-site 
detention system will impact 
overland flood risk on site. 

Refer to Section 3.4.2.2.   

The flood levels and depths are 
presented in the flood mapping.   

Flood hazard in the vicinity of the 
southern OSD tank is generally H1 
or H2 in the 1% AEP and 0.2% AEP 
events.  In the PMF there would 
be some H3 hazard in the vicinity 
of the proposed sag point.   
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Contention WMAwater comment AT&L Response 

7.7. The FIA does not provide 
sufficient details on how the 
proposed development is 
represented in the terrain data, 
especially the proposed buildings 
in the hydraulic model. 

The proponent has sufficiently 
addressed this by increasing the 
Mannings roughness to simulate 
flow through proposed buildings. 

No further action required.   

7.8. The FIA mapping results do 
not accurately portray the 
overland flow since the creek/ 
drainage lines are shown to be 
discontinuous due to the filtering 
of low flood depths. 

This would be addressed by the 
change to a rain on grid modelling 
approach. 

The direct rain on grid modelling 
methodology has been adopted 
with a filter depth of 20mm 
applied to the mapping.   

7.9. Insufficient information is 
provided to demonstrate the 
suitability of the proposed 
finished floor levels noting the 
overland flow from the east. 

The updated modelling shows 
proposed buildings with finished 
floor levels not affected by the 1% 
level, noting the modelling 
limitations above potentially 
artificially reduce these levels. 

Refer to Section 3.4.4.2.   

The revised modelling shows the 
proposed buildings would not be 
affected by flooding in the 1% AEP 
event. 

7.10. Insufficient information has 
been provided to demonstrate 
compliance with CCC DCP Chapter 
3.1 Part C Section B – Floor Levels 
and CCC DCP Chapter 3.1 Part C 
Section C – Flood Impacts. 

CCC DCP Chapter 3.1 Part C 
Section B – Floor Levels – The 
proponents new modelling shows 
floor levels above the FPA within 
the site.   

No further action required.   

 CCC DCP Chapter 3.1 Part C 
Section C – Flood Impacts – See 
our comments on contention 2.1-
2.3, Particularly the impact on 
hazard during a PMF event. 

Refer to hazard impact mapping 
contained in Appendix D.   

7.11. The development does not 
satisfy the flood control target 
matrix in the CCC DCP Chapter 3.1 
Part C Table 4. 

See our comments on Contention 
2.1-2.3 and 7.10 

Refer to Appendix E 

7.13. Identification of an 
alternative road access given 
potential flooding of the local 
road network including the 
intersection of Central Coast 
Highway and Racecourse Road. 

This is assessed by the proponent 
although relies on the assumption 
that the critical duration of the 
PMF is approx. 15 minutes which 
has not been justified as discussed 
above.   

Refer to Section 3.4.4.5 
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2. Site Characteristics and Overview 

2.1. Location and Site Description 

The site is approximately 2.12ha and located on Racecourse Road, West Gosford, within the Central Coast Local 
Government Area (LGA). The site is formed by the following allotments: 

◼ 6/DP801261 and 71/DP810836. 

◼ 72- 74/DP810836. 

◼ 20/82/DP758466 and 18/DP1100223. 

◼ 1/DP651249, 11/82/DP758466, 12/DP110010, 13/DP1100206, 14 - 15/DP1100206 and 16/DP1079150. 

 

 

Figure 1: Site Extent (imagery from Planning Portal, dated 13 December 2022) 

2.2. Current Land Use and Zoning 

The Site remains largely undeveloped, with a commercial and residential building on site. It is characterised by 
poorly maintained and highly disturbed soils that were utilised for storage in the early 2010’s. Since that period 
sparce vegetation has regrown in area but it is evident that the soil has become highly compacted with high 
potential to generate runoff.  

The site is zoned as B6 Enterprise Corridor under the Central Coast LEP 2022 with the following development 
permitted with consent: 

Business premises; Community facilities; Garden centres; Hardware and building supplies; Hotel or motel 
accommodation; Landscaping material supplies; Light industries; Oyster aquaculture; Passenger transport 
facilities; Plant nurseries; Roads; Sewage reticulation systems; Shop top housing; Tank-based aquaculture; 
Warehouse or distribution centres; Waste or resource management facilities; Water recycling facilities; Water 
reticulation systems; Any other development not specified in item 2 or 4. 

2.3. Catchment Characteristics 

We note the following regarding the catchments upstream and downstream of the site: 

site 
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◼ The site is located approximately 400 metres east of Narara Creek and is upstream of The Entertainment 
Grounds. 

◼ The area downstream of the site is subject to inundation in a 1% AEP flood from Narara Creek and is likely 
to be considered flood storage. 

◼ Narara Creek discharges to Brisbane Waters and is prone to mainstream flooding.  

◼ The catchment upstream of the Site is predominately residential, warehouses and densely vegetated 
bushland on steep slopes >15%. Refer to Figure 2 for catchment plan.  

 

Figure 2: Catchment Plan 

2.4. Site Flood Mechanisms 

Investigations of the publicly available flood map data suggests that the site is not subject to flood overbank 
flow from Narara Creek or storm surge causing high ocean levels and upstream flows that back up onto the 
site. The site is affected by localised overland flows from the upslope catchment to the east.  Overland flow 
generally traverses the site in an east to west direction. 

2.5. Available Flood Studies 

2.5.1. Updated Narara Creek Flood Study (Golder Associates, 2018) 

The Updated Narara Creek Flood Study (Golder Associates, 2018) documents the extents of flooding within the 
Narara Creek catchment for a range of design storm events from the 50% AEP to the 0.5% AEP and the PMF.   

EXI002 

EXI001 

EXI003 

EXI004 

SITE EXI005 
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2.5.2. Brisbane Water Estuary Catchments Overland Flood Study (Cardno, 2021) 

The Brisbane Water Estuary Catchments Overland Flood Study (Cardno, 2021) documents the hydrological and 
hydraulic modelling methodology undertake to determine the extents of flooding within Brisbane Waters 
Estuary. The following observations were considered: 

◼ The Loss methodology adopted for the catchment adopts the NSW Flood Frequency Analysis (FFA) 
reconciled losses with appropriate scrutiny. This was undertaken by assessing the good quality gauges 
located north of the study area. 

◼ The loss parameters reviewed are summarised in Figure 3. Using these losses, flows were compared for 
several catchments in the XPRAFTS hydrologic model with high proportion of residential properties. The 
adjacent catchment (211013 [H26]) losses provided the most realistic flows within the range of flows 
expected from the FFA.   

◼ Council’s published data concluded that adopting the default ARR 2019 Data Hub losses is likely 
overestimating the flows as the storm burst depths obtained from the Narara rainfall gauge are already 
higher than those provided on the ARR Data Hub. 

◼ Probability Neutral Burst initial losses from the ARR Data Hub were adopted. 

 

Figure 3: Brisbane Water Estuary Catchments Overland Flood Study Loss Parameters extract (Cardno, 2021) 

2.6. Existing Flood Maps 

An extract of the existing flood maps available online for the site is provided in Figure 4443 (showing Flood 
Planning Areas, Flood Storage and High Hazard flooding) and Figure 555 (Probable Maximum Flood extent). 
Our observations are as follows: 

◼ The model resolution is 5m x 5m, suitable for large catchment studies but inadequate for accurately 
representing the site's topography. 

◼ The flood storage on site appears disconnected from the main floodway, Narara Creek, which contradicts 
the definition of flood storage in the Floodplain Development Manual FB02 (2023). Therefore, removing 
the described flood storage on site is unlikely to impact the wider catchment and can be managed 
through onsite detention. 

◼ Areas labelled as flood storage and flood planning on the site are localised low points where water 
collects behind buildings or in existing low areas. An assessment of the existing overland flow patterns 
suggests that the water trapped behind these buildings originates from the site itself rather than from the 
upstream catchment. Addressing this issue requires onsite detention measures and should not be 
categorised as flood planning.  

◼ Whilst Council’s online mapping indicates no pronounced overland flow paths through the Site for the 
1% AEP event, more pronounced flow paths through the Site are evident in the Probable Maximum Flood 
(refer to Figure 555).   
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Figure 4: Extract of Central Coast Council Online Flood Mapping – Precincts 1, 2 and 3. 

 

Figure 5: Extract of Central Coast Council Online Flood Mapping – Precinct 4. 

2.7. Proposed Development 

A proposed site development layout is provided in Appendix B and includes: 

◼ The creation of two buildings for offices, maintenance and washing. 

◼ A bus parking lot for approximately 94 vehicles. 

◼ A car parking lot for approximately 119 cars.  

◼ A landscape buffer surrounding the property. 

◼ On-Site Detention (OSD) designed to attenuate flows for all storms up to and including the 1% AEP in 
accordance with Councils specifications. 

◼ A pit and pipe network to convey local flows in accordance with Council specifications. 

 

  

Site 

Site 

Site 

Site 
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3. Hydrology and Hydraulic Modelling 

3.1. Overview 

AT&L have prepared this Flood Assessment to a support a development application (DA) for a proposed bus 
depot on Racecourse Road, West Gosford, NSW (the site). This section documents the findings of hydrology 
and hydraulic modelling of the site in existing and proposed conditions. 

3.2. Scenarios 

3.2.1. Catchment Conditions 

The hydraulic model was setup to represent the following flood condition scenarios: 

1. E01: Existing conditions, the catchment in its current state as described in Section 2.3. 

2. P01: Proposed conditions, the catchment in its current state as described in Section 2.3 and the site as 
describes in Section 2.7. 

3. P02: Proposed conditions, the catchment in its current state as described in Section 2.3, the site as 
describes in Section 2.7 and the drainage network with blockages of 50% for sag pits and 20% for on 
grade pits. 

3.2.2. Storm Events 

The hydrological modelling scenarios adopted for this assessment include: 

◼ 1% AEP event (the defined flood event) 

◼ 0.2% AEP (adopted as a proxy to assess the potential impact of climate change on flood producing rainfall 
events, i.e., a potential increase in rainfall intensity).   

◼ Probable Maximum Flood (PMF) event. 

Assessment of mainstream flooding of Narara Creek and the potential impacts of sea level rise on mainstream 
flooding of Narara Creek was not included as part of this assessment. 

3.3. Catchment Hydrology 

Catchment hydrology has been modelled using a direct rainfall on grid approach. An ensemble of storms 
durations and temporal patterns was modelled in TUFLOW to determine the critical storm duration for the site 
in the 1% AEP, 0.2% AEP and PMF events ranging between (and including) the 15 minute and 120 minute 
design events. Modelling assumptions were derived from the following sources: 

◼ Intensity Frequency Duration (IFD) data were derived from the Bureau of Meteorology Datahub in 
accordance with ARR2019. Longitude: 151.329 Latitude: - 33.422. Refer to Appendix C for IFD Table. 

◼ Pre-burst rainfall depths were in adopted from ARR Data hub and are in accordance with Council’s 
Brisbane Water Estuary Catchments Overland Flood Study (Cardno, 2021). 

◼ Probability neutral burst initial loss parameters have been adopted in accordance with the ARR Data Hub, 
refer to Table 3.   
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Table 3: Summary of Probability Neutral Burst Initial Loss Parameters 

Duration 
(min) 

Burst Initial Loss (mm) 

50% AEP 20% AEP 10% AEP 5% AEP 2% AEP 1% AEP 

60 30.3 16.9 16.5 17.6 18.6 17.7 

90 35.2 19.8 19.3 20.3 19.5 14.5 

120 34.8 18.9 18.2 19.8 19.5 16.6 

180 37.7 21.5 19.1 18.8 18.1 13.0 

360 33.5 20.8 19.2 16.8 15.8 11.3 

 

◼ The Probable Maximum Precipitation (PMP) intensities and temporal distribution were determined using 
the Bureau of Meteorology Generalised Short Duration Method (1994). 

◼ Initial and continuing losses are derived from ARR Datahub and are lower than the losses adopted in the 
Brisbane Water Estuary Catchments Overland Flood Study (Cardno, 2021).  Refer to Table 4442 for Initial 
and Continuing Losses Parameters adopted in the TUFLOW models.  

 

Table 4: Summary of IL-CL parameters 

Element Value 

Initial Loss Pervious Area (mm) 58 

Continuing Loss Pervious Area (mm/hr) 3.2 

Initial Loss Impervious Area (mm) 1 

Continuing Loss Impervious Area (mm/hr) 0 

◼ Refer to Civil Report REP002-01-22-1063-Civil Report for OSD Design and Results.  

 

The resultant critical durations selected for the site are provided in Table 5. 

Table 5: Critical Storm Duration Results 

Flood Event Existing Duration (min) Proposed Duration (min) 

1% AEP 45 120 

0.2% AEP 45 60 

PMF 15 15 

We note that the site has a quick response time due to the steepness of the upstream catchment slopes and 
roughness. It is unlikely that the overland flows from the site and upstream catchment will coincide with the 
mainstream flooding of Narara Creek, which would likely have a much larger response time. A detailed 
assessment of Narara Creek has not been undertaken as part of this assessment. 

Runoff volume checks for the 1% AEP, 0.2% AEP and PMF events have been undertaken for all assessed 
durations. Volume checks for the critical duration storm are summarised in Table 665. 
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Table 6: Runoff Volume Check 

Parameter P01 1% AEP P01 0.2% AEP P01 PMF 

Inflow (rainfall minus losses) 43,035 43,516 79,281 

Outflow (1d and 2d elements) 40,745 41,314 76,604 

Runoff left on grid 2,541 2,457 2,934 

Volume Balance Error -1 2 4 

Total Volume error % 0 0 0 

 

3.4. Hydraulic Modelling 

TUFLOW 1d/2d Hydraulic model was used to determine the existing and proposed development flood 
characteristics, including flood water levels, depth and VD products for each scenario nominated in Section 3.2. 

3.4.1. Terrain Data 

The 3D surface for existing and conditions was generated from a combination of: 

◼ LIDAR Data of the existing topography surrounding the site and catchment area from the ELVIS – Elevation 
and Depth – Foundation Spatial Data (https://elevation.fsdf.org.au/). 

◼ Detailed survey of the site and surrounding roads by Beveridge Williams (2022) surveyors. 

◼ Proposed site grading has been adopted in the proposed condition model based on the civil works 
package documented by AT&L. 

3.4.2. TUFLOW Modelling Setup 

3.4.2.1. Existing Conditions 

The existing conditions model construction consisted of: 

a) Creating a 1m x 1m topographic grid based on the available Lidar and survey information outlined in 
Section 3.4.1. 

b) Establishment of model boundary extents which generally align with catchment ridgelines. 

c) Establishment of boundary conditions and extents downstream of the site on Racecourse Road. The 
downstream boundary extent slope has been calculated to be 0.01. 

d) Incorporating rainfall intensities onto rainfall on grid as outlined in Section 3.3. 

e) Initial and continuing losses for pervious and impervious areas were incorporated within the 2d_mat layer 
and the materials database as nominated in Section 3.3. 

f) Assigning elevations to existing buildings above the generated topographic grid to model flow 
obstructions. 

g) Assigning a water depth filter of 0.01m to remove water that is not considered flood flows. We note that 
this is not in accordance with industry standard which typically applies a filter of 0.02m for urban areas. 

h) Assigning existing site Manning’s roughness coefficients based on Google Street Maps and Nearmap aerial 
imagery. Manning’s Roughness values are summarised in Table 7763.  

i) Inclusion of Council’s pit and pipe system based on available survey data as 1d elements. 

j) Initial and continuing losses were applied based on pervious/impervious areas. Refer to Table 4 for IL-CL 
parameters. 
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Table 7:  Manning’s Roughness Values. 

Surface Type Manning’s Roughness Value 

Asphalt 0.015 

Concrete 0.012 

Earth Channel Gravelly 0.025 

Earth Channel Weedy 0.030 

Floodplain Pastures / Average Lawn 0.035 

Floodplain Light Brush / Spare Vegetation 0.050 

Floodplain Heavy Brush / Dense Vegetation 0.075 

Natural Streams / Rivers 0.035 

Ponds and other water  0.010 

Buildings 1.000 

3.4.2.2. Proposed Conditions 

All elements and parameters described in Section 3.4.2.1 were used in the proposed scenario with the 
following additions and modifications: 

a) Creating a 1m x 1m topographic grid based on the proposed earthworks and existing case surface. 

b) Assigning Manning’s roughness coefficients and Initial and Continuing losses based on Section 2.7. 

c) Assigning elevations to external buildings above the generated topographic grid to model flow 
obstructions. 

d) Assigning high roughness coefficient embedded in the materials file for proposed building structures to 
model flow through buildings.  

e) Incorporating acoustic noise barriers as a fully blocked z-shape obstruction. 

f) Incorporating proposed pit and pipe network for the site in the form of 1d_pit and 1d_pipe. 

g) Incorporating proposed onsite detention tanks as a z-shape boundary reducing surface levels artificially to 
the OSD base invert level. 

h) Incorporating proposed onsite detention tanks with 1% AEP control orifice plate as 1d_pipes.  

i) Applying roof drainage runoff directly to piped network up to the 5% AEP storm event with remaining 
flows modelled as overland flow.  

j) Inclusion of a 3m wide bypass swale within the eastern boundary of the site to ensure overland flows are 
diverted around the site. 

3.4.3. TUFLOW Modelling Results 

Mapping of TUFLOW model results for water level, depth, hazard, and impact for the 1% AEP, 0.2% AEP and 
PMF events are provided in Appendix D.  

3.4.4. Discussion 

We note the following regarding the modelled flood behaviour: 

3.4.4.1. Existing Conditions 

◼ The primary source of site flooding is overland flows from the upstream catchments north and east of the 
site. These flows originate from Waterview Park and travel overland through residential properties, 
eventually overtopping Young Street onto the site. 

◼ The site does not appear to be affected by tidal tailwater conditions or mainstream flooding from Narara 
Creek. 

◼ The site discharges uncontrolled flows onto Racecourse Road. These flows overtop Racecourse Road and 
flow onto the entertainment grounds in the PMF event.  
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◼ A portion of the site experiences flood detention due to the existing topography and blockage of buildings 
in the northern portion of the site.  

◼ Racecourse Road, west of the site, experiences high flood hazard in the PMF event, this hazard is 
associated with the upstream catchment to the north.  

3.4.4.2. Proposed Conditions 

◼ The proposed development does not have impacts on upstream or adjacent properties. 

◼ The provision of an OSD system to capture and attenuate flows for events up to and including the 1% AEP 
design event from the site results in a beneficial outcome for the downstream receiving environment, 
being Racecourse Road and The Entertainment Grounds. 

◼ Proposed condition flood extents retain the existing condition flood characteristics offsite. 

◼ For flood affected areas on site, a minimum 150 mm freeboard for non-habitable areas should be 
provided consistent with Central Coast Council DCP. 

◼ There is a negligible increase in water depth on Racecourse Road immediately downstream of the site 
which is attributed to the concentration of flows. This impact affects approximately 90 m2. No private 
properties are affected.  

3.4.4.3. Proposed Conditions (Blockage Scenario) 

The proposed blockage scenario serves as a sensitivity test for the site to assess various risk scenarios. It is not 
common practice within the industry to conduct an impact assessment specifically for a sensitivity test. 

In the blockage scenario, flood characteristics remain consistent with the proposed conditions. It's important to 
note that a 50% blockage of all pipes in the drainage network is considered highly improbable but can be 
addressed through on-site maintenance strategies.  

◼ The drainage system incorporates a blockage of 50% for sag pits and 20% for on-grade pits. 

◼ The proposed development does not have impacts on upstream or adjacent properties. 

◼ There is an increase in water levels on Racecourse Road in the order of 20mm – 50mm. This increase does 
not increase hazards on the road and considered acceptable. 

◼ Attenuation of flows still occurs with the onsite detention system. 

◼ Proposed condition flood extents retain the existing condition flood characteristics offsite. 

3.4.4.4. Flood Hazard 

TUFLOW model results of the proposed development condition indicate that: 

◼ Flood hazard across the site is safe and traversable in the 1% AEP and 0.2% AEP flood event. The VxD 
product across the site for these design storm events is H1, which is considered 'generally safe for people, 
vehicles and buildings’ (refer to Figure 6664).  
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Figure 6: General flood hazard vulnerability curve (NSW DPE Flood risk management guideline FB03) 

◼ Hazards on Racecourse Road would increase during the PMF event at the proposed driveway on 
Racecourse Road. This is attributed to overland flow from the local catchment east of the site flowing 
through the carpark and draining through the site by way of the proposed driveway. We note that due to 
the constriction of flows and relatively steep gradient of the driveway (up to 17%), water temporarily 
traverses the driveway at a high hazard and would impact Racecourse Road for several minutes before 
subsiding.  

◼ Due to the short duration of the storm, this high hazard is only present for around five (5) minutes prior to 
returning to a safe level.  

◼ To mitigate the risk of high hazard flooding along the driveway in flood events exceeding the 0.2% AEP 
(equivalent to a 1 in 500 year AEP), automated gates at the top and bottom of the southern driveway 
would be installed to prevent access to the driveway to pedestrians and vehicles for the duration of 
inundation of the driveway (refer to Figure 7775).  The operation and maintenance of the gates, as well as 
the trigger points at which they would need to automatically close and lock, would be incorporated into 
the Operational Management Plan for the site.   
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Figure 7: Extract of Ground Floor Plan showing proposed gates to prevent access to southern driveway during a high 
hazard flood event 

3.4.4.5. Alternative Route Access and Evacuation 

This assessment is based on the proposed development outlined in Section 2.7 and supported flood maps 
contained in Appendix D, which indicate that the development is expected to have negligible impact on flood 
levels adjacent to the site.   

There may be a brief period where the driveway should not be traversed during a PMF (1:1,000,00 – 
1:10,000,000 probability) due to high hazard and buses would need to queue along Racecourse Road for up to 
5 minutes until inundation of the driveway and the local road network has subsided. 

Flood affectation at the intersection of Central Coast Highway and Racecourse Road is a regional flood issue. It 
is due to mainstream flooding of Narara Creek and its interaction with Henry Kendall Bridge forcing the 
upstream catchment to act as a basin in extreme flood events. The proposed development outlined in 
Section 2.7 does not materially alter the current regional flood regime due to its scale. 

Additionally, the Brisbane Water Foreshore Floodplain Risk Management Plan (2015) demonstrates that access 
to the site from the northeast along Faunce Street West and Showground Road is available in the PMF flood 
event. We recommend, that should evacuation be temporarily unavailable, patrons can shelter in place until it 
is safe to move around.   

PROPOSED SOUTHERN DRIVEWAY THAT WOULD 
BE PRONE TO HIGH HAZARD FLOODING IN 

EVENTS EXCEEDING THE 0.2% AEP DESIGN EVENT 

AUTOMATED VEHICLE 
SECURITY GATE TO BE 
CLOSED DURING HIGH 
HAZARD FLOOD EVENT 

TO PREVENT ACCESS TO 
THE SITE FROM 

RACECOURSE RD 

AUTOMATED SWING GATE 
TO BE CLOSED TO 

PREVENT ACCESS TO THE 
DRIVEWAY DURING HIGH 
HAZARD FLOOD EVENT 
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4. Summary and Recommendations 

AT&L have updated this report to address the matters raised in the Statement of Facts and Contentions for the 
Land and Environment Court of NSW Case Number 2023/00266853.  

A summary of changes arising from the Statement of Facts and Conditions is provided below: 

1) Catchment hydrology has been updated from a point hydrograph method to a Rainfall on Grid method to 
ensure that overland flow paths are represented accurately.  

2) Inclusion of acoustic noise walls and proposed buildings to the 2d model domain. 

3) Inclusion of the proposed development and Council’s existing drainage network. 

4) Additional modelling of the proposed stormwater drainage system with 50% blockage to sag pits and 20% 
blockage to on-grade pits.  

The hydrology and hydraulic modelling demonstrates that the proposed development is prone to inundation 
with a rapid response time because of the relatively small local catchment to the east of the site, which is 
characterised by steep slopes and rough terrain. This suggests that the overland flows from the site and 
upstream catchment are unlikely to coincide with the mainstream flooding of Narara Creek, which typically has 
a longer response time.  

Overall, the assessment of flooding indicates that the proposed development is capable of effectively managing 
flood flows through the site.  Flood modelling undertaken by AT&L demonstrates: 

1) The site is compatible with the matters raised in the Statement of Facts and Contentions.  

2) PMF event flows can generally be conveyed across the site safely by way of overland flow, with the 
exception of high hazard flow in the proposed southern driveway.  Measures to mitigate the risk of high 
hazard flooding of the southern driveway are outlined in Section 3.4.4.4.     

3) Freeboard requirements to the buildings is achievable. 

The Brisbane Water Foreshore Floodplain Risk Management Plan (2015) demonstrates that access to the site 
from the northeast along Faunce Street West and Showground Road is available in the PMF flood event. It is 
noted that in the event of rainfall events that are likely to cause flooding in excess of the 1% AEP design event, 
patrons can safely take shelter in the buildings on-site.  Further details of flood emergency planning 
requirements for the site are documented in a site specific Flood Emergency Response Plan (AT&L, 
March 2024).   
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Appendix A – Site Survey 
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Appendix C – IFD Table 

Design Rainfall IFDs – Frequent and Infrequent 
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Appendix D – TUFLOW Flood Maps 

Map Numbers 
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Appendix E – Central Coast Council DCP requirements 

This table presents the requirements and descriptions related to flood impacts, building components, local 
overland flooding, environmental controls, filling, and sea level rise as outlined in the Central Coast 
Development Control Plan 2022. 

Requirement Response 

B - Floor Levels 

Non-habitable floor levels: Garage, laundry, or public 
toilets/sporting amenities to have floor levels at 
least 300mm (desirable 500mm) above surrounding 
finished ground level. 

Materials, equipment, or contents are not to be 
stored below the FPL unless they are flood 
compatible, capable of withstanding the forces of 
floodwater, debris and buoyancy, and not prone to 
causing pollution or an environment hazard. 

C – Flood Impacts 

i. Floodplain Risk Management Plan

If the subject land falls within the area of an existing 
Floodplain Risk Management Plan, then the 
development must comply with specific conditions 
of the plan 

The proposed development falls within the Brisbane 
Water Flood Risk management plan. Flood mapping 
demonstrates the site to be outside the flood risk 
area and does not require further assessment.  

ii. Flood Impacts

The development must not: 
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Requirement Response 

Affect the safe occupation of any flood prone land. The proposed development application does not 
impact the safe occupation of any flood prone land 
by ensuring the impacts of development are limited 
to the site. 

Be sited on the land such that flood risk is increased. The proposed development application incorporates 
measures to decrease flood affectation and risk.  

Adversely affect flood behaviour by raising 
predevelopment flood level by more than 10mm. 

The proposed development application does not 
adversely affect flood behaviour by raising 
development flood levels by more than 10mm. Refer 
to Flood maps.  

Result in an increase in the potential of flooding 
detrimentally affecting other development or 
properties. 

The proposed development application does not 
adversely affect flood behaviour by raising 
development flood levels by more than 10mm. Refer 
to Flood maps. 

Significantly alter flow distributions and velocities to 
the detriment of other properties or the 
environment of the floodplain. 

The proposed development incorporates Onsite 
detention to manage site runoff. The 100 year ARI 
flood maps demonstrate flows distribution does not 
impact offsite properties.  

Significantly and detrimentally affect the floodplain 
environment or cause avoidable erosion, siltation, 
destruction of riparian vegetation or a reduction in 
the stability of any riverbank or watercourse. 

The proposed development application does not 
adversely affect the flood plain. Refer to Civil report 
for stormwater management strategy with flows 
directly connected to Council’s drainage network.  

Be likely to result in unsustainable social and 
economic costs to the flood affected community or 
general community as a consequence of flooding 
(including: damage to public property and 
infrastructure, such as roads, stormwater, water 
supply, sewerage, and utilities). 

The proposed development application does not 
adversely affect flood behaviour by raising 
development flood levels by more than 10mm. Refer 
to Flood maps. 

Be incompatible with the flow of floodwaters on 
flood prone land (considering any structures, filling, 
excavation, landscaping, clearing, fences, or any 
other works). 

The proposed development does not impact 
floodwater on flood prone lands. No structures or 
landform modifications are proposed that would 
impact the flow of flood waters outside of the 
existing flow regime.  

Cause or increase any potential flood hazard 
(considering the number of people, their frailty, as 
well as emergency service and welfare personnel). 

The proposed development is located in an area that 
experiences high flood hazard > 0.6 on Racecourse 
Road. Refer to Section 3.4.4. 

iii. Building components  

Limit use to that which is compatible with the level 
of flood hazard (considering likelihood and 
consequences of flooding). 

The proposed development applicate is located 
above the FPL and can be managed appropriately. 

Building components located below FPL are to 
maintain strength and durability when wet, facilitate 
easy cleaning after inundation, and resist the forces 
of floodwater, debris and buoyancy. 

The proposed development applicate is located 
above the FPL and can be managed appropriately. 

All electrical fixtures (including meter box) to be 
above the FPL 

The proposed development applicate is located 
above the FPL and can be managed appropriately. 
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Requirement Response 

The sewer gully trap is to be located at or above the 
100 year ARI flood level (without freeboard). All 
other internal sewer fixtures (floor waste, WC pans, 
rim of shower, bath, laundry tub, and basins) are to 
be located at least 150mm above this level. 

The proposed development applicate is located 
above the FPL and can be managed appropriately. 

Free standing Rainwater tanks are to be elevated 
above 100 year ARI flood level (without freeboard) 
or anchored to resist buoyancy and impact forces 

Rainwater tanks are located outside the 100 year ARI 
flood level. 

iv. Local Overland Flooding 

If any part of the land is affected by Local Overland 
Flooding then hydraulic calculations (by a skilled 
flood specialist) will be required as follows: 

 

Along all overland flowpaths that convey significant 
overland flows (≥ 0.5m3/s or deeper than 0.3m). 
Flow depths, velocities and flow rates and must be 
shown on the Water Cycle Management Plan. 

Refer to hydraulic modelling results in presented in 
Appendix D. 

Overland flow paths shall be designed to limit 100y 
ARI flood velocities to a maximum of 2 metres per 
second. This may require the provision of regular 
drop structures (such as rough placed rock weirs) to 
reduce velocities. 

This requirement is not relevant to the site as it is 
not located within a significant overland flow path. 

Flow conveyance along these overland flowpaths 
may be achieved through a combination of the 
following: naturally functioning streams, open 
channels incorporating natural features (i.e. pool & 
riffle sequences consisting of reeds, rocks and native 
vegetation), stream buffer zones, and swales. Details 
must be shown on the Water Cycle Management 
Plan. 

This requirement is not relevant to the site as it is 
not located within a significant overland flow path. 

Pipes are typically prone to blockage. A minimum 
50% blockage factor shall be applied to all pipe and 
culvert capacities as part of hydraulic calculations. As 
such pipes are considered appropriate for managing 
low flows, with the bulk of flood flows travelling 
safely overland 

Refer to Section 3.4.4.3 

Overland flowpaths must not be obstructed by 
parked cars, retaining walls, landscaping, and where 
side passages are used, they are to be kept clear of 
obstructions such as hot water heaters, air 
conditioners, fencing, rainwater tanks, and garbage 
bins. 

This requirement is not relevant to the site as it is 
not located within a significant overland flow path. 

Where significant overland flow crosses a property 
boundary (≥ 0.5m3/s or deeper than 0.3m), 
flowthrough fencing (pool type fencing) is to be 
provided in the bottom part of the fencing to a 
height required to pass the flow. The width and 
height of flow-through fencing shall make allowance 
for 50% blockage. The overland flow paths shall be 
dispersed where possible to limit the concentrated 
impact on downstream or down slope properties. 

This requirement is not relevant to the site as it is 
not located within a significant overland flow path. 
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Requirement Response 

Significant overland flow paths may be classified as 
creeks, whereby minimum setbacks must be 
observed between buildings and watercourses (refer 
to Section 3.1.13) 

This requirement is not relevant to the site as it is 
not located within a significant overland flow path. 

v. Filling

Filling is not to be undertaken within the Flood 
Planning Area without Council's approval, including 
any cut and fill works on site. 

Refer to Section 2.6 for existing flood planning 
record. Note the site should not be categorised as 
flood storage.  

Filling of the land within the Flood Planning Area is 
not permitted unless: 

It is allowable as part of an adopted Floodplain Risk 
Management Plan 

Or it can be demonstrated (by a skilled flood 
specialist) that the cumulative effect of filling the 
area would not raise the flood level by more than 
10mm and that the land can be considered ‘flood 
fringe’ 

Refer to 1% AEP flood impact maps of offsite 
impacts and Section 2.6 

Unless a Floodplain Risk Management Plan for the 
catchment has been adopted, which allows filling to 
occur, filling in flood prone areas is not permitted 
unless a report from a suitably qualified civil 
engineer is submitted to Council that certifies that 
the development will not increase flood affectation 
elsewhere 

Refer to Flood Impact maps which demonstrate no 
increases in flood affectation > 10mm offsite.  

Filling of individual sites in isolation, without 
consideration of the cumulative effects is not 
permitted. The NSW Government’s Floodplain 
Development Manual states that a case by case 
decision making approach cannot take into account 
the cumulative impact of flooding behaviour, and 
associated risks, caused by individual developments. 
Any proposal to fill a site must be accompanied by 
an analysis of the effect on flood levels of similar 
filling of developable sites in the area. 

The proposed development application is located 
outside the FPL as proposed in Section 2.6. The 
development is located on the upper reaches of the 
catchment with no future development permitted 
upstream. 

Any filling proposal must include adequate provision 
for drainage of surface water erosion and siltation 
control and be so placed and graded as to prevent 
the shedding of surface water direct to adjoining 
properties 

Refer to Civil Plans 22-1063-DA demonstrating 
stormwater management plans and grading 
compliance.  

vi. Sea Level Rise

For low-lying land below RL 4.0m AHD the 
development applications must assess the ongoing 
viability of the land, including the viability of road 
access to the land, associated with the adopted sea 
level rise figure for planning purposes of +0.9m by 
the year 2100, assuming a design life for the 
development. This will be particularly relevant for 
low-lying coastal or estuarine development. 

Sea Level Rise assessment is not applicable to this 
Development Application as the site is above 
RL 4.0m AHD. 
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Requirement Response 

E - Access and Parking in 100 year ARI Flood Event 

All access roads and driveways, and external parking 
areas to be above the 100 year ARI Flood Level (FPL 
less 0.5m) to provide the ability to safely receive and 
evacuate occupants or contents without having to 
cross floodwaters in most flood events (assuming 
50% blockage of any pipes, culverts or bridges). For 
rural subdivision refer to section 3.1.15. 

Access roads and driveways, and external parking 
areas are located outside of the 100 year ARI Flood 
Planning Level. Internal car parking is generally 
located outside of the 100 year ARI site overland 
flow path, with acceptable shallow depths. 

G - Fencing 

Fencing within a floodway will not be permissible 
except for security/ permeable/ open type/ safety 
fences of a type approved by Council. Fencing in 
certain areas may also be restricted by current 
Floodplain Risk Management Plans. Part 3 
Environmental Controls Chapter 3.1 Floodplain 
Management Central Coast Development Control 
Plan 2022 Page 47 

The requirement is not applicable as the site is 
located outside of the floodway. 

Council will require a Development Application for 
all new solid (nonporous) and continuous fences 
above 0.6m high, within the 100 year ARI storm 
event extents unless otherwise stated by exempt 
and complying development provisions which may 
be incorporated into in State Environmental 
Planning Policies or Councils Environmental Planning 
Instruments from time to time. 

An applicant will need to demonstrate that the fence 
would create no impediment to the flow of 
floodwaters. Appropriate fences must satisfy the 
following: - 

An open collapsible hinged fence structure, or flow 
through fencing (pool type fencing) is to be provided 
in the bottom part of the fencing to a height 
required to pass the flow. The width and height of 
flow-through fencing shall make allowance for 50% 
blockage; 

Other than a brick or other masonry type fence 
(which will generally not be permitted); 

A fence type and siting criteria as prescribed by 
Council. 

Other forms of fencing will be considered by Council 
on merit. 

The proposed development application is outside 
the 100 year ARI storm event. Refer to Section 2.6 
for details regarding existing flood planning 
mapping.  
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