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Attention: Frank Carrozza

Dear Frank,
RE: ADDENDUM TO 41 WARRIEWOOD ROAD WARRIEWOOD FLOOD IMPACT ASSESSMENT
BMT WBM was commissioned by Craig & Rhodes to provide a flood risk assessment for the proposed
development at 41 Warriewood Road, Warriewood (herein referred to as the site). A report was prepared
to accompany the Development Application (DA) for the site (L.N20714.002.pdf dated 18th October 2016).
BMT WBM was then requested to revise the post-development flood modelling and flood impact
assessment based on an updated development plan (as detailed in L.N20714.004.pdf dated 6th March
2017). This report presents the flood impact assessment for a further revision of the proposed
development, following changes that were made to address some of the stormwater management issues
that had been raised by Council.
The original report previously submitted to Council (L.N20714.002.pdf) provided an overview of the
methodology used to complete the flood impact assessment (including background information and
details of existing TUFLOW hydraulic model); Councils requirements for the proposed development (i.e.
applicable flood planning restrictions); existing flood behaviour; details of the proposed development;
impact of the proposed development on existing flood behaviour; and flood emergency response
considerations. The first revision of the post-development modelling was provided as an addendum to the
original report submitted to Council (L.N20714.004.pdf) and detailed the revised post-development flood
modelling and flood impact assessment
This addendum report details the second revision of the post-development flood modelling and flood
impact assessment, and should be read in conjunction with the original L.N20714.002 report.
REVISED FLOOD IMPACT ASSESSMENT
Modelling Approach
In order to represent the revised post-development catchment conditions, the TUFLOW model terrain was
modified to represent the finished ground levels for the proposed development using Digital Terrain Model
(DTM) data supplied by Craig & Rhodes (combination of 063-16 Design DTM 170420.dwg and 063-16
Narrabeen Ck DTM Reduced Fill 161013.dwg), as shown in Figure 1. It is evident that the proposed
earthworks include in-channel modifications (i.e. channel widening) to Narrabeen Creek and other
modifications to the site topography to enable the proposed subdivision. The low lying floodplain area in
the southern portion of the site is largely unchanged from existing conditions.
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The main difference between the previously assessed revised development plan (as detailed in
L.N20714.004.pdf) and the subsequent revised development plan (i.e. this assessment, based on 063-16
Design DTM 170420.dwg) is the footprint extent and levels of the detention basin in the south-east corner
of the proposed development. The changes also include modifications to surface elevations across the
south-western quadrant of the proposed development.
It should be noted that the simulated post-development catchment condition also includes the
development currently under construction on the neighbouring lot to the east of 41 Warriewood Road (i.e.
29-31 Warriewood Road).
Modelling Results
Modelled post-development peak flood levels at selected locations (as presented in Figure 2) are
presented in Table 1, for the full range of design flood events considered. The change in peak flood levels
(i.e. post-development minus existing site conditions) for the 1% AEP, 1% AEP+CC and PMF design
flood conditions in the vicinity of the site are shown in Figure 2, Figure 3 and Figure 4 respectively. The
post-development 1% AEP+CC and PMF design flood behaviour in the vicinity of the site is shown in
Figure 5 and Figure 6 respectively.
Table 1 Simulated Post-Development Peak Flood Levels
Peak Flood Level (m AHD)

Design Event (AEP)
Location 1 (L1)

Location (L2)

Location 3 (L3)

20%

3.43 (-0.02)

3.44 (-0.02)

3.43 (-0.02)

10%

3.52 (0)

3.53 (-0.01)

3.52 (-0.01)

5%

3.62 (+0.01)

3.63 (0)

3.61 (0)

2%

3.69 (+0.01)

3.70 (0)

3.68 (+0.01)

1%

3.74 (+0.01)

3.75 (0)

3.73 (+0.01)

1% + Climate Change

3.84 (+0.01)

3.85 (0.0)

3.82 (+0.01)

PMF

4.88 (0)

4.88 (0)

4.88 (0)

Note: Bracketed value is change in peak flood level from base design conditions

It is evident that the proposed development has negligible impacts on simulated existing condition peak
design flood levels across the site with impacts generally limited to ±0.01m for all design events.
1% AEP Event
Similar to the post-development results presented in the original report, the simulated 1% AEP postdevelopment flood conditions are largely similar to the existing flood conditions, in that floodwaters spill
from Narrabeen Creek and inundate the southern portion of the site. As previously discussed, the
proposed earthworks include in-channel modification and landscaping of the floodplain adjacent to the
channel, providing for an overall increased flow capacity within Narrabeen Creek. The proposed
earthworks also include some filling along the northern fringe of the inundated floodplain area and along
the northern bank of the Narrabeen Creek, near the eastern property boundary. This filling encroaches
slightly on the 1% AEP flood storage area along the northern fringe of the floodplain. However, this loss of
flood storage is largely offset by the increased flood storage afforded by the in-channel works along
Narrabeen Creek, resulting in a minor decrease in the net flood storage area at the 1% AEP event.
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The slight loss of storage is also further countered by the increase in the both the conveyance capacity
and flow efficiency within Narrabeen Creek under post-development flood conditions. This is evident in
the flood impact mapping, which shows negligible change to the peak flood levels upstream of the site
and localised areas of peak flood level reduction along the eastern property boundary. It is noted that
there is a small localised area within the Narrabeen Creek downstream of the site that shows a minor
increase in peak flood levels of 0.02-0.03m. This localised impact occurs at the interface of the modified
and natural (pre-development) channel shape of Narrabeen Creek and is directly related to the length of
the proposed bund along the northern bank of Narrabeen Creek near the eastern boundary of the site (as
detailed in L.N20714.002.pdf).
1% AEP Event +CC
At the 1% AEP+CC event the modelled impact shows negligible change in the peak flood levels other
than a localised decrease in the peak flood levels along the eastern property boundary.
PMF Event
Flood impacts are not typically assessed at the PMF event, which is used principally to plan flood free
evacuation. However, the flood modelling indicates that the impacts of the proposed development on the
PMF are negligible and do not adversely impact neighbouring properties.
Planning Considerations
In regards to the flood planning considerations applicable to the site (as outlined in L.N20714.002.pdf),
the revised flood impact assessment has shown that:
 There is no adverse flood impact on surrounding properties or on flooding processes for any event up
to the Probable Maximum Flood (PMF) event other than a localised minor increase in peak flood
levels of 0.02-0.03m in the section of the Narrabeen Creek downstream of the site at the interface of
the modified and natural (pre-development) channel shape of Narrabeen Creek at the 1% AEP event.
 There is a slight decrease in the combined 1% AEP event floodway/flood storage volume as a result of
the proposed earthworks. However, this slight reduction in storage volume is offset by the improved
flow conveyance of Narrabeen Creek and does not result in adverse flood impacts on surrounding
properties at the 1% AEP event.
 The adopted Flood Planning Level (FPL) for the site was calculated by adding a 0.5m freeboard
allowance to the simulated 1% AEP+CC existing peak flood level (refer Table 1). The adopted FPL for
the site is 4.35m AHD.
 There are no additional flood prone lots (i.e. lots located below the FPL) created within the proposed
subdivision.
Flood Emergency Response
From the range of design events considered within this assessment only the PMF event results in
flooding within the proposed development site. Figure 6 presents the modelled post-development peak
flood depths for the PMF event. It shows that the vast majority of the development area and all of the
allocated lots are flood-free.
It is evident that a localised section of roadway to the north-east of the detention basin is inundated by
floodwaters to a maximum depth of 0.10 m during the PMF event.
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CONCLUSIONS
The results of the revised post-development modelling and flood impact assessment have confirmed:
 There are minimal off-site flood impacts at the 1% AEP event and 1% AEP+CC event, and a negligible
impact on surrounding properties at the PMF event;
 No additional flood prone lots are created within the proposed subdivision; and
 The vast majority of the development (including all of the allocated lots) are flood-free at the PMF
event.
The proposed development does encroach on the 1% AEP flood storage area and results in a minor
decrease in the overall 1% AEP flood storage volume on the site. However, the model results show that
this minor loss of flood storage is offset by the increased flow conveyance within the Narrabeen Creek
and does not result in significant peak flood level impacts on surrounding properties at the 1% AEP event.

We trust the above information satisfies your requirements. Please do not hesitate to contact the
undersigned if further information is required.

Yours Faithfully
BMT WBM

Joshua Eggleton
Environmental Engineer
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Figure 1 Pre and Post Development Site Topography
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Figure 2 1% AEP Change in Peak Flood Level
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Figure 3 1% AEP+CC Change in Peak Flood Level
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Figure 4 PMF Change in Peak Flood Level
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Figure 5 Post-Development 1% AEP+CC Modelled Results
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Figure 6 Post-Development PMF Modelled Results
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