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Flood Impact Risk Assessment

Executive Summary

enstruct have been engaged by SINSW to provide civil engineering flooding advice for the New High School
for Medowie at Abundance Road, Medowie (the site). This report meets the requirements of a Flood Impact
and Risk Assessment — Flood Risk Management Guide LUO1 (NSW Department of Planning and
Environment), and relates to the flooding characteristics relevant to the site. It considers the flood impact of

the activity and addresses flood risk management.

The TUFLOW model indicates that the proposed school site is subject to flooding during a PMF. To mitigate

the flood planning levels, the ground floors are above the flood planning level.

The proposed development has some localised impact on flooding with respect to flood depths and levels,
during the 1% AEP event. These impacts are generally limited to the school site, with an improvement to
flooding conditions on Abundance Road as stormwater infrastructure is installed under the proposed works
in the public domain. Furthermore, the proposed OSD tanks help to minimise the impact of the activity on

flooding, however in the interest of conservatism, these have been excluded from the flood model.

Overall, the proposed activity will not generate any significant negative impact from a flooding perspective.
The inclusion of a subsurface stormwater network in Abundance Road, along with OSD tanks on the site

help to minimise any impact.

This report includes the PMF event and shows that the site may be isolated for a short period time. A

separate Flood Emergency Response Plan has been prepared.

enstruct
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Introduction

This Flood Impact and Risk Assessment (FIRA) has been prepared to support a Review of
Environmental Factors (REF) for the proposed New High School for Medowie (the activity). The
purpose of the REF is to assess the potential environmental impacts of the activity prescribed by State
Environmental Planning Policy (Transport and Infrastructure) 2021 (T&l SEPP) as “development
permitted without consent” on land carried out by or on behalf of a public authority under Part 5 of
the Environmental Planning and Assessment Act 1979 (EP&A Act).

The activity is to be undertaken pursuant to Chapter 3, Part 3.4, Section 3.37A of the T&l SEPP.

The activity will be carried out at 6 Abundance Road, Medowie (the site). The purpose of this report is
to establish a flood emergency preparations and procedures for the site.

1.1 Site Description

The site has a street address of 6 Abundance Road, Medowie. It is 6.51ha in area, and
comprises one allotment, legally described as Lot 3 in DP788451.

A large proportion of the site is currently unused and vacant. A small shed structure and
caravan are located adjacent to the northern boundary. A cluster of buildings including a single
storey dwelling, an outhouse/shed structure and temporary greenhouse are located within the
south eastern corner.

The site contains a largely vegetated area to the south west corner. The site is relatively flat
with a gradual fall from west to east toward Abundance Road.

The site has a primary frontage to Abundance Road to the east and Ferodale Road to the
north. Abundance Road and Ferodale Road are both classified Local Roads. Medowie Road,
approximately 1km east of the site, is a classified Regional Road.

The area surrounding the site mostly consists of industrial, rural residential, educational, and
agricultural lands. Adjacent to the north western boundary is a Shell petrol station and
mechanic garage. Adjacent to the north eastern boundary is a medical health clinic. Across
Abundance Road along the eastern boundary are a number of warehouse and light industrial
developments. Directly north of the site across Ferodale Road are large lots used for
agricultural purposes. Medowie Public School is located on Ferodale Road, to the north west
of the site, opposite the Shell petrol station.
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Site aerial photo (Nearmap)

The site’s topography generally slopes down from the west of the site at a relative constant
slope of approximately 1:100. The maximum level is approximately RL 16.3 (m AHD) on the
western boundary, and the minimum level is approximately RL 14.1 (m AHD) along the
boundary with Abundance Road.

Site survey of the existing site is shown in Figure 2.
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1.2 Existing Stormwater

The existing stormwater infrastructure servicing the site consists of a roadside swale along the
length of Abundance Road. This swale discharges to the north and to the south, following the
road gradient. The part flowing to the north discharges to a stormwater pit at the intersection
with Ferodale Road.

The southern part of the swale continues south, ultimately discharging to the Campvale Drain.

The site frontage on Ferodale Road is serviced by the stormwater system in Ferodale Road,
which includes a 525mm diameter pipe on the north side of the road.

1.3 Existing Public Infrastructure

The public domain along Abundance Road consists of kerb and gutter with a grass verge on
the east side of the road, while the west side fronting the subject site has no kerb and an open
swale in the grass verge.

1.4 Available Information

Medowie Drainage and Flood Study was prepared in May 2012 by WMA Water for Port
Stephens Council. The report provides flood modelling for the Campvale Drain and Moffats
Swamp catchments.

Medowie Floodplain Risk Management Study and Plan was prepared in April 2016 by WMA
Water for Port Stephens Council. This report includes an update of the flood model prepared
for the Medowie Drainage Flood Study.

Port Stephens Council has provided the TUFLOW model to enstruct for the purpose of this
report. The model was found to be suitable for the Medowie Floodplain Risk Management
Study and Plan when it was prepared in 2016, however numerous advancements have been
made over the past 8 years in both hydrology and hydraulics.

e The model hydrology is based on Australian Rainfall and Runoff (ARR) 1997, while
significant updates to both method and rainfall intensities have been made in ARR 2016
and subsequently ARR 2019

e The existing TUFLOW model is based on a 10m grid spacing, while current day models
typically adopt a 2m grid spacing. Modern computers allow for a finer grid and without
extensive simulations times.

e TUFLOW has continuously been updated between the 2013 version used to prepare the
flood model, and the 2023 version used today. Advancements in the software reduces
the risk of model instabilities and includes optimisations for modern computer hardware,
reducing run times.
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While the council provided model suitable for the regional flood analysis, a site specific 2 Project Description

model for the subject site using modern methods and software is considered to be more

appropriate for this project. The proposed activity involves the construction of school facilities on the site for the purpose of the
New High School for Medowie. The site contains a densely vegetated area to the southwest corner
which is identified as land with high biodiversity values corresponding to the areas of remnant native

vegetation (PCT 3995 — Hunter Coast Paperbark-Swamp Mahogany Forest). The existing dwelling

Flood Assessment for New Medowie High School Site prepared by BMT 9/08/2024

provides flood advice for the proposed school based on existing flood information from the
house and other structures on the site will be demolished as part of the works. No other works are

proposed within this area.

above flood study. It sets building FFLs based on predicted PMF flood levels and relevant
sections of Council’s DCP.

29 permanent teaching spaces including 3 support teaching spaces, to accommodate 640
students, and school hall to accommodate 1,000 students. Approximately 10,500 sqm of GFA is
proposed.

Correspondence with SES. Consultation with the SES on both this FIRA and the separate
Flood Emergency Response Plan (FERP) has been undertaken, including a meeting on
8/01/2025. Correspondence is included as an appendix to this report, with response to specific

comments summarised in Section 7. . , . , .
e Main vehicular ingress and egress to Ferodale Road to the north, with a new pedestrian and

Flood Emergency Response Plan prepared by enstruct. The findings of this report along with vehicle crossing proposed.

feedback from the SES has been used to prepare a FERP for the proposed activity. It provides * Main pedestrian access to Abundance Road.

detail on the emergency response and procedures touched on in this report. e Kiss and ride, and bus drop and pick up areas to Abundance Road (6 x parallel spaces).

e New pedestrian wombat crossing to Abundance Road

Other relevant documents include: o Approximately 55 x car parking spaces and 3 x accessible car parking spaces.

e Flood Risk Management Manual 2023 e Approximately 70 x bicycle parking spaces.

e DPHI Planning Circular PS24-001 e Block A (Admin) consisting of administration and learning spaces.

e Port Stephens Council DCP e Block B (Foodtech/Workshop) consisting of food technology rooms and workshops.

e Block C (Hall) consisting of school hall to accommodate 1,000 students.
e Central quad, 1 playing field, and 1 sports courtyard.
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Figure 3 Site Plan (NBRS)

Additional public domain infrastructure has been proposed as a part of this design
development. This infrastructure includes:

e Upgrade of Abundance Road with kerb and gutter, indented bus bays and kiss and ride
bay, concrete footpath and underground stormwater.

e New pedestrian crossing on Abundance Road

¢ A continuation of the concrete footpath on Ferodale Road along the subject site
frontage.

enstruct

3 Flood Modelling

The flood model provided by Council as outlined in section 1.4 of this report was found to be not
suitable for the purpose of a site-specific flood impact and risk assessment. A TUFLOW flood model
was developed by enstruct using publicly available Digital Terrain Models (DTMs) from LIDAR survey
data for the catchment area surrounding the site. The terrain at the site was based on field survey
data.

The enstruct TUFLOW model utilises some information from the model provided by Council:

e Surface roughness data
e Pipe network information in Ferodale Road.
e Tailwater conditions in Campvale Drain.

3.1 Model extents and Hydrology

To improve model run times and enable the use of a finer (2m) grid, the modelled extents only
include the local catchment containing the proposed school, upstream to Mahogany Place
north west of the site, down to Campvale Drain to the east of the site (refer to Figure 4). While
the Council provided model covers 2,100 ha, the local model developed for this report covers
84 ha.

A hydrologic model was developed using DRAINS software utilising Council’s recommended
Horton infiltration parameters. The catchment was discretised into a number of sub-
catchments as shown in Figure 4. Procedures outlined in ARR2019 were adopted. The
Estimation of Probable Maximum Precipitation in Australia: Generalised Short-Duration
Method, published by the Bureau of Meteorology to calculate the Probable Maximum Flood
(PMF) was used to estimate hydrographs for the PMF event.

3.2 TUFLOW Model Setup

DTM surface levels and terrain data was retrieved from the ICSM Elvis Elevation and Depth —
Foundation Spatial Data website for the area surrounding the site, ensuring the upstream
stormwater catchment area that drains towards the site is included. The DEMs were provided
in grid sizes of 1m. This elevation data was then imported into QGIS, an open source
Geographic Information System, whereby an accurate catchment plan could be produced for
site.
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3.2.3 Pipe Networks

Subsurface stormwater networks have been included in the model, sourcing information from
the site survey and Council supplied model and design information from the proposed activity.
Note that for the purposes of preparing the flood model, the OSD tanks have not been
accounted for. While these tanks will have some impact in reducing flooding downstream of
the site, a conservative approach has been taken by excluding this impact in the model.

3.2.4 Downstream Boundary

The downstream boundary was set as the flood levels in Campvale Drain based on the Council
model for both the 1% AEP event and the PMF. Campvale Drain is sufficiently downstream to
not have an impact on the flood levels at the subject site.

3.3 Flood Model Results

A range of storms and temporal patterns were run through the model in order to establish the
critical duration storm. At the subject site, the critical duration 1% Average Exceedance
Probability (1% AEP) storm is a 20 minute duration storm.

Also included in the below maps is the 5% AEP event, 1 in 500 year event and PMF event.

Flood depths less than 100mm have been excluded from the plots. Inaccuracies in the lidar
data results in “rough” terrain that holds more floodwater than would be expected on a
smoother terrain. Excluding depths less than 100mm provides an estimate of flood extents that
is more representative.

Figure 4: Catchment Map

3.2.1 Model Topography

The model topography is based on a 1m DTM derived from LIiDAR data, and the field survey
within the site extent. The model has a 2m regular grid which is considered adequate to
represent flood behaviour for this flood assessment.

For the proposed conditions model, the design surface grading for both the public domain on
Abundance drive, and the subject site were added to the model, along with building outlines
and the proposed pipe network in Abundance Drive.
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Figure 6 1% AEP proposed conditions result

Fi 1% AEP existi itions fl It " .
\gure 3 % existing conditions flood results The proposed condition result shows less flood extent as the new pipe networks capture surface water.

Flooding on part of the subject site to the south of the proposed works shows an increase in flood
affectation. This is limited to the site so is not considered to be a negative impact on surrounding
properties.

10



Flood Impact Risk Assessment

B more than 200mm lower

50-200mm lower
less than 50mm change
50-200mm higher :
B more than 200mm higher B
Was wet now dry "
.Was dry now wet

Fiure 7 Flood impact — 1% AEP flood event

The proposed activity results in some localised increases in flood levels. On the subject site, this can
be attributed to rising of the ground levels. While the depth of flooding across the site does not change
significantly, the ground levels have increased, and therefore flood levels increase.

Some reduction in flood extents on Abundance Road is the result of the swale drain on Ferodale Road
being filled and replaced with a pipe network. Vegetated areas to the east of Abundance Road also
experience an increase in flood extents compared to existing conditions, which is not considered to
be a significant impact.

enstruct
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The PMF shows that part of the site is flood affected in the extreme rainfall events.
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4 Flood Planning 4.2 Climate Change
4.1 Flood Conditions and Requirements The proposed activity has adopted flood planning levels based on the PMF as required by Council’s
flood policy. Climate change is not considered when determining PMF, so there are no changes to
Section B5.3 of the DCP outlines flood planning level requirements. The flood planning level the site planning in this respect.

for a school is the PMF level with no requirement for freeboard above this extreme flood event.

Flood Planning Levels (FPLs) for each building are shown in Figure 13 and Table 1. When considering climate change, this report has adopted a Representative Concentration Pathway

climate change scenario of 8.5 W/m?, often referred to as RCP8.5. This represents a ‘worst case’
=) e e e e e PUMP ROOW 1L FRE TANKS i ol IHYOR: climate outcome where greenhouse gas emissions continue to rise throughout the 21st century. This
ol is now considered an unlikely scenario, however with uncertainty over the complex climate models it

_________

=[,—f"; _____ ujr S - %T(YVATEF‘{_f has been adopted for this report as a conservative approach. The impact of RCP8.5 is a 19.7%
: BLO%K B qu'—os[) TANK increase rainfall intensity in 2090.
| ““FFL 15.20 'ﬁﬁggjhuwws;
The flood modelling has included the climate change flood event of the 1% AEP storm with an increase
in rainfall intensity of 20%. Under this modelling scenario, the flood level in Abundance Road and

Ferodale Road increase by approximately 25-50mm.

T ol T Pty el

= OPTIONAL
STAGE

Figure 13 Flood Planning Levels (NBRS) ‘
! 100-250mm
Table 1 Flood planning levels ‘
p . P 250-500mm
Location PMF level (mAHD) | Flood Planning | Proposed Finished
Level (mAHD) Floor Level (nAHD) .SOOmm_1m
Block C 15.40 15.40 15.40 .Hm
\
Block A 14.70 14.70 14.71
Figure 14 1% AEP with climate change (proposed conditions)
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The site is resilient to increased rainfall intensity due to climate change given the flood planning level
for the site is based on the PMF level which exceeds the levels shown in the climate change analysis.

5 Flood Risk: Access, Egress and Isolation

5.1 Site Use
The site will be used as a high school 5 days per week for approximately 40 weeks per year.

The proposed new school willaccommodate 640 students in 29 permanent teaching spaces including
3 support teaching spaces across 3-storeys of buildings on the site, and school hall to accommodate
1,000 students.

It is understood that the school may be used as community facility outside of school hours, on
weekends and during the school holidays on an ad hoc basis.

5.2 Site Access and Egress

Ferodale Road is the main link from the subiject site to Medowie Town Centre and Medowie Road.
During a 1% AEP flood event (or larger), Ferodale Road will be flood affected at Campvale Drain
(Brad’s Bridge), cutting off this access route. Alternative access and egress is available to the west
via Ferodale Road, Fairlands Road, and on to Grahamstown Road, ultimately linking to the Pacific
Highway at Raymond Terrace to the west. Refer to Figure 15. It should be noted that Fairlands road
may be subject to overland flow with up to 100mm depth during a 1% AEP event and 250mm depth
during a PMF. This overland flow from a catchment in the order of 15 ha, so is likely subside shortly
after a storm peak.

Notably, this access route is flood affected and considered unsafe for small vehicles during the 1 in
500 AEP flood event, and unsafe for all vehicles during the peak of a PMF event. While the site should
be closed down if extreme weather is forecast, any persons at the site during a flood event should
shelter in place until flood waters recede. Further information regarding emergency response is
available in the separate FERP.

Figure 15 PMF flood extents and potential access/egress route

15



Flood Impact Risk Assessment

enstruct

5.3 Flood Hazard

Flood hazard in and around the site has been mapped in the following figures. The flood hazard
categories shown in Figure 16 below and plotted on the hazard maps.

5.0 §

4.5 4 H6 - not suitable for people,
vehicles or buildings

4.0 i

\

\

3.5 4 \

3.0 4 HS - unsafe for peopla \
' or vehicles. Buildings requira

special engineering design \\
and construction

3.0 4.0 5.0

Velocity (m/s

Figure 16 Flood hazard categories (Australian Rainfall and Runnoff) Figure 17 5% AEP Flood Hazard
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Figure 18 1% AEP Flood Hazard

Flood Hazard around the subject site is generally low (category H1) during a 1% AEP flood event.
This can be attributed to the low flood depths over flat terrain with low flow velocities. There are some
localised spots of H2 flood hazard in the kerbs on Ferodale Road west of the site during the peak of
the flood event. While it is recommended to not enter flood waters, the H1 flood hazard can be

traversed by emergency vehicles if required.

Figure 19 1 in 500 year flood hazard

enstruct

The extent of the H2 hazard increases during a 1 in 500 year flood event, but Ferodale Road west of

the site remains trafficable for emergency vehicles if required.

17
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It is recommended that the site is closed down if extreme weather is predicted. This should be
communicated to staff, students and parents through regular school communication channels (school
app, sms, email, etc).

In the event that the site is occupied and becomes isolated due to flooding, staff and students, as well
as any visitors will remain on site for the duration of the flood event. This may include other itinerant
population such as pedestrians in the local area. Typically, students will have a packed lunch, or rely
on the canteen for food supply. Water can be stored on site (2L per person to be stored on site) for
the isolation period.

Refer to the separately prepared Flood Emergency Response Plan (FERP) for additional information
on emergency and isolation management.

It is worth noting that a PMF event has a likelihood in the order of 1 in 1,000,000 years.

6 2022 Flood Inquiry

NSW experienced major flooding in February, March and, most recently, July 2022. In March 2022,
the NSW Premier established a Flood Inquiry. The 2022 Flood Inquiry was published on 29 July 2022.

Relevant findings and recommendations of the Inquiry are presented below:

W. Finding — essential services and floodplain infrastructure

» Essential services disruption in the floods was exacerbated by critical
infrastructure being situated in low-lying areas and consequently being
flooded.

» Many hospitals, medical centres, nursing homes, aged care facilities
and police stations are situated below the flood planning level. Several
of these were affected in the recent floods.

« Some detrimental impacts of floods come from built structures which

During a PMF, Ferodale Road is unsafe for people and vehicles. While the flood depth remains less Egisggsgﬁﬁf rt:,)a?f[;vzlzgﬁrﬁﬁ;i;tnet%féﬁ ?;tnb%g?d?: Ifl[]cilg: c'o:fgrrl;de ata

than 500mm, increased VeIOC|t|eS I'aise the I’ISk to users Of the road. local level. Many are the responsib“ity of several agencies and are
maintained by none.

e
T

Figure 20 PMF flood hazard

It is also noted that during a PMF event, part of the central courtyard is an H3 category — unsafe for
vehicles, children and the elderly. There is no need for vehicles or people to enter this zone during
this extreme flood event so this is not considered to be a significant issue.

5.4 Isolation management

During a PMF storm event, the site may be isolated for a period of time. The critical duration storm
event for the PMF is 30 minutes. This gives little to no time to evacuate the site, but the short duration
storm limits any isolation period. As per the Flood Risk Management Guideline EM01 (NSW
Department of Planning and Environment), there is no “safe” period of isolation. When considering
flood emergency management in activities such as proposed for the subject site, the self sufficiency
of occupants is a factor in determining the risk factor for the activity.

18
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28. Recommendation — essential services and floodplain
infrastructure

That, to minimise disruption to essential services (power, communications,
water, sewerage) and to ensure flood infrastructure is fully serviceable
before flooding, Government ensure:

s essential services infrastructure (communications, water, power and
sewerage) is situated as much as possible above the flood planning
level. And to minimise disruption to medical services, aged care
services and the police, Government ensure hospitals, medical centres,
nursing homes, aged care facilities and police stations are situated
above the probable maximum flood level

s floodplain infrastructure (drains, levees, flood gates) items are all
assigned to an appropriate lead agency which has responsibility for
ensuring they are fully maintained and functioning especially when
floods are likely.

The proposed activity responds to these findings. The potential disruption to essential services has
been considered:

e The local sewerage system is typically designed to overflow to the stormwater system in the
event this is inundated by flooding, and not back up into properties.

e Water supply will continue to operate during flood events.

o The proposed activity has diesel a generator backup system to supply electricity in the event the
local distribution network is not operating due to flooding, with substation and backup generator
located above the PMF.

7 SES correspondence

In response to feedback from the SES (Appendix A), the following information has been added to

this FIRA:

¢ Post-development PMF flood mapping has been provided (Figure 10).

e To provide additional information on flooding between the 1% AEP event the PMF event, the 1 in
500 AEP flood event has been included in the analysis (Figure 12 and Figure 19). Furthermore,
the 5% AEP event has been included to show the potential flood hazard and extents (Figure 11
and Figure 17). Hazard maps have been included for all events.

e Itis noted that there are no official flood warnings available for flash flooding at the site. To
minimise the risk of isolation during a flood, the separately prepared FERP contains a staged
approach to flood response. In the event that severe weather conditions are forecast, the school
should be closed down before the start of the school day, and evacuated if safe to do so (refer
to Section 5.2 and 5.4). Shelter in place is available as a last possible option for anyone
remaining on site at the onset of flooding.

enstruct

8 Conclusion

This report has identified and analysed the impact of the proposed activity, the risks to the proposed
activity and its users, and outlined how these risks can be managed. Thus it meets the requirements
of a Flood Impact and Risk Assessment (FIRA) as outlined in the Flood Impact and Risk Assessment
— Flood Risk Management Guide LUO1.

The TUFLOW model indicates that the proposed school site is subject to low level flooding typically
up to 250mm during flood the 1% AEP flood event. Flood hazard is limited to H1 across the site during
a 1% AEP event, with a small area of H2 during a 1 in 500 AEP event, and some areas of H2 and H3
during a PMF.

The proposed development has some localised impact on flooding with respect to flood depths and
levels, during the 1% AEP event. These impacts are generally limited to the school site, with an
improvement to flooding conditions on Abundance Road as stormwater infrastructure is installed
under the proposed works in the public domain. Furthermore, the proposed OSD tanks help to
minimise the impact of the activity on flooding, however in the interest of conservatism, these have
been excluded from the flood model.

Site access and egress is limited during the peak of storm events rarer than a 1 in 500 AEP flood
event. Site access and egress is closed for a short period during a PMF event. A separate Flood
Emergency Response Plan has prepared to manage flood risks to users of the site. The FERP seeks
to minimise risk to site occupants by closing down the school when severe weather conditions are
forecast. Generally, students, parents and teachers should not enter flood waters in any flood event.
In the scenario where people are on site in during a flood event where access and egress is restricted
by floodwaters (1% AEP and larger), those on site should shelter in place until flood water recede.

Overall, the proposed activity will not generate any significant negative impact from a flooding
perspective. The inclusion of a subsurface stormwater network in Abundance Road, along with OSD
tanks on the site help to minimise any impact.
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NSW STATE EMERGENCY SERVICE

Our Ref: ID 2839
Your Ref: Project No: 140220
9 January 2025
Tim Henderson
Level 27
680 George Street
Sydney NSW 2000

email: Tim.Henderson@wsp.com
CC: lisa.ignatavicius1@ses.nsw.gov.au

Dear Tim,

Flood Emergency Response Plan for Medowie High School

Thank you for the opportunity to provide comment on the Flood Emergency Response Plan
(FERP) for the proposed new Medowie High School at 6 Abundance Street, Medowie. It is
understood that the proposed school will accommodate 640 students in 29 permanent
teaching spaces, including 3 support teaching spaces across 3-storeys of buildings on the site.
The proposed development will consist of the following:

e 29 permanent teaching spaces including 3 support teaching spaces, to accommodate
640 students, and school hall to accommodate 1,000 students.

e Main vehicular ingress and egress to Ferodale Road to the north, with a new
pedestrian and vehicle crossing proposed.

e Main pedestrian access to Abundance Road and a new pedestrian wombat crossing.

e Kiss and ride, and bus drop and pick up areas to Abundance Road (6 x parallel spaces).

e Approximately 55 x car parking spaces and 70 x bicycle parking spaces.

e Block A (Admin), Block B (FoodTech/Workshop) and Block C (Hall).

e Central quad, 1 playing field, and 1 sports courtyard.

The NSW State Emergency Service (NSW SES) is the agency responsible for dealing with floods,
storms and tsunami in NSW. This role includes, planning for, responding to and coordinating
the initial recovery from floods. As such, the NSW SES has an interest in the public safety
aspects of the development of flood prone land, particularly the potential for changes to land
use to either exacerbate existing flood risk or create new flood risk for communities in NSW.

It is the preference of NSW SES that all schools follow the application of sound land use
planning and flood risk management in accordance with the relevant directions under the
Environmental Planning and Assessment Act 1979, the Flood Prone Land Policy, the Flood Risk
Management Manual 2023 (the Manual) and supporting guidelines

As detailed in the Support for Emergency Management Planning, the NSW SES is opposed to
the imposition of development consent conditions requiring private flood evacuation plans
rather than the application of sound land use planning and flood risk management.

STATE HEADQUARTERS

. ." 9 93 - 99 Burelli Street, Wollongong 2500
‘.‘ L) PO Box 6126, Wollongong NSW 2500
NSW

P (02) 4251 6111
F (02) 42516190

GOVERNMENT WWW.ses.nsw.gov.au
ABN: 88 712 649 015
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Please note, the NSW SES also does not have statutory authority to endorse or approve
flood emergency response plans.

We refer to our previous response dated 15 October 2024 with reference ID2694 and meeting
with enstruct group and Schools Infrastructure NSW held on 8 January 2025. The NSW SES has
reviewed the proposed FERP and Flood Impact and Risk Assessment (FIRA), together with the
flood risk information available to the NSW SES. We refer you to further information in
relation to flood emergency plans in Attachment A.

In a 1% Annual Exceedance Probability (AEP) post development conditions, the site appears
to be largely flood free, experiencing isolated minor flooding, up to 0.25 metres depth, in the
northern part adjacent to the proposed Ferodale Road entry, and up to 0.5 metres depth in
the southeastern part of the site, along its Abundance Street boundary.! While the Probable
Maximum Flood (PMF) results for post-development conditions were not included in the FIRA,
in existing PMF conditions flooding encroaches further onto the site from its eastern boundary,
with flood depths around the proposed location of Blocks A and B up to 0.5 meters.? We note
that the proposal “has adopted flood planning levels based on the PMF as required by Council’s
flood policy”®, however, Block A could become surrounded by floodwater and Block B partially
impacted (eastern side) in a PMF event.* We note the proposal includes a 400 m? onsite
detention tank under the Block B building.®

In addition, we note that the proposed development results in some localised increases in
flood levels, with some new wet onsite and offsite areas to the north and east and flood level
increases up to 0.2 metres, including at the site entry from Ferodale Road.®

Ferodale Road provides vehicular access, while the Abundance Road gate provides access for
pedestrians, with bus stop and kiss and ride facilities on Abundance Road. The FERP suggests,
in case there is no warning available due to flash flooding, site occupants are to remain in
classrooms until the storm event subsides.” As the area is prone to flash flooding, “there would
be insufficient or no warning following the start of the storm event”® and there are currently
no official flood warnings available for flash flooding at the site. In this case, Severe Weather
Warnings and Severe Thunderstorm Warnings will be the most likely form of advice about the
potential for flood producing storms and rainfall. Further, the Ferodale road access route is
flood affected during the peak of a PMF event, with a critical storm duration of 30 minutes,
isolating the site and leaving little to no time to evacuate, the FIRA and FERP recommend
sheltering in place®.

The broader road network around the site is impacted by multiple floodways to the north,
east and south of the site!®. There appears to be flood free access south on Fairlands Road
and southwest onto Grahamstown Road, and Richardson Road to Raymond Terrace; however,

1 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, Figure 6, page 10
2 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, Figure 8, page 11
3 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, page 12

4 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, page 11

5 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, Figure 9, page 12
6 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, Figure 7, page 11
7 enstruct. 2024. Flood Emergency Response Plan - New High School for Medowie, page 13

8 enstruct. 2024. Flood Emergency Response Plan - New High School for Medowie, page 12

9 enstruct. 2024. Flood Impact and Risk Assessment - New High School for Medowie, page 13 - 14

10 WMA Water. 2016. Medowie Floodplain Risk Management Study and Plan - Final Report. Appendix C,
Figure C12a
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to reach Fairlands Road site users would have to turn west on Ferodale Road which (west of
the site) appears to remain at low hazard in a 1% AEP event, but high hazard in a PMF including
around the site entry and west before reaching the flood free area®!. This would result in
isolation of the site in a PMF event.

The FIRA did not provide modelling for events between the 1% AEP and the PMF and did not
include hazard levels at the site beyond the 1% AEP event, or at the road closure point of
Ferodale Road (west of the site) to assess if the proposal provides for safe evacuation via the
proposed evacuation route for the range of flood events up to the PMF. Further, the flood
magnitude cannot be predicted, and it will be known only after all the rain has fallen, therefore
the expectation from school staff to make the critical decision on whether or not to evacuate
depending on the event magnitude®? is not a realistic approach and could put children and
other site occupants at risk, considering the flash flooding environment with little to no time
to make this critical decision and act upon it. Evacuation time would also require additional
travel time needed for caregivers to reach the building prior to access becoming affected and
proceed to safety. Evacuation must not require people to drive or walk through flood water.
Refer to Attachment A 1.

In summary, we:

e Emphasise that the strategy of isolation or sheltering in buildings surrounded by flood
water are not equivalent, in risk management terms, to evacuation. Isolation, even
for short periods of time can be dangerous, for example due to the potential for
secondary risks. Isolation is particularly dangerous for schools, where carers may
attempt to enter floodwater to retrieve their children.

e Support early closure of Medowie High School, which is at known risk of flooding or
isolation, when there is an indication that flooding or isolation is likely, for example,
when there is a severe weather and/or flood warning. The FERP should recommend
evacuation prior to flood inundation of local roads, the school and the wider area.
There are multiple road closure locations formed by localised flooding along Medowie
Road and Lisadell Road draining to Campervale Swamp and Grahamstown Lake.

e Recommend considering the impacts of the development on the flood
behaviour at the site and any offsite impacts up to and including the PMF event,
particularly as the proposal is considered of sensitive use. This includes
conducting additional modelling that was not included in the FIRA for flood
events between the 1% AEP and up to the PMF, including post-development
conditions and hazard level for all modelled events (including for the proposed
evacuation route on Ferodale Rd, noting the low points on this route west of
the site and at the site entry driveway) and the period of isolation for the site.

e Recommend seeking advice from the Department of Climate Change, Energy, the
Environment and Water (DCCEEW) regarding the proposal and any impacts of the
proposal on flood behaviour for adjacent and downstream areas, particularly
considering that the area is prone to flash flooding.

11 WMA Water. 2016. Medowie Floodplain Risk Management Study and Plan - Final Report. Appendix C,
Figure C15
12 enstruct. 2024. Flood Emergency Response Plan - New High School for Medowie, page 14
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e Recommend considering site design and stormwater management that reduces the
impact of flooding and minimises any risk to the community, including site design that
permits rising road access/egress. Any improvements that can be made to reduce
flood risk will benefit the community. This includes investigation into the provision of
flood free access/egress (such as Ferodale Road west of the site and the site access
driveway).

e Recommend ensuring that all site users, including parents and carers, are made aware
of the flood risk at the site and broader area and that entry/exit through hazardous
roads is avoided. This could include informing people of the safe route and installing
signage to make people aware of the flood risk on the roads to the north, east and
south of the site.

e Recommend updating the Flood Emergency Response Plan to:

o Include clear flood emergency response responsibilities and actions, in a
sequential order to include associated trigger points and timeframes;

o Remove all references to Flood Bulletins as these warning products and
terminology are no longer in use. The NSW SES utilises the Australian Warning
System (AWS) which is a nationally consistent, three-tiered approach to issue
clear warnings and lead people to take action ahead of severe weather events.
The AWS consists of Advice, Watch and Act and Emergency Warnings and can be
viewed on the SES website and the HazardWatch website and App;

o Note that warnings to the community in a flash flood environment are often
limited to Severe Weather/Thunderstorm Warnings or Flood Watches for the
general area, often with no specific forecasts or advice available on the local
impacts of flash flooding. Flash flooding at this location does not currently have
water level gauges that can provide information to the public about the potential
scale of the flood’s impacts.

Further useful information can be found here:
e NSW SES website
e Emergency Business Continuity Plan
e The Department of Climate Change, Energy, the Environment and Water website

Please feel free to contact Ana Chitu via email at rra@ses.nsw.gov.au should you wish to
discuss any of the matters raised in this correspondence. The NSW SES would also be
interested in receiving future correspondence regarding the outcome of this referral via this
email address.

Yours sincerely,

Gl S Weller

Gillian Webber
Coordinator Emergency Risk Assessment Regional
NSW State Emergency Service

www.ses.nsw.gov.au
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ATTACHMENT A: Further information on Flood Emergency Management Plans

The Flood Risk Management Manual 2023 notes flood risk management plans are ‘living
documents’ which need to be regularly reviewed to ensure they remain appropriate to
address the flood risk to the community, can be practically implemented and consider
changing information and lessons learnt from any floods since the last review.

Although NSW SES encourages homes and businesses to be prepared and has developed a
Home Emergency Plan and a Business Emergency Plan template, even well written plans are
dependent on human application and often rely on technical support systems. Most plans will
rely on the actions of one or more third parties and all plans require regular maintenance and
review, and most importantly an ongoing commitment from all participants. These conditions
are difficult to implement and are unlikely to be achieved in a private ownership context
where there is no external audit or monitoring.

Any plan that a facility manager may wish to prepare for a site should be thorough and able
to effectively communicate with students and families, employees, visitors and stakeholders.
Identifying the hazards and risks will also be an indication of the issues that should be
addressed in any detailed major development proposal, especially if some of the key issues
such as the reliability of evacuation routes, can be dealt with through better design and
construction.

1. Is the site a frequently flooded site where site users may become complacent about the
smaller more frequent floods and will be surprised and caught-out by bigger events?

At first glance it may seem that if people live in an area where frequent low-level floods occur,
they would be more flood aware. Unfortunately, although they may be aware of flooding,
they generally come to the view that they are not at risk because they think all floods are like
the small ones they often see. This is not true, and larger floods will almost always catch
people by surprise and exceed their capacity to deal with the situation unless they have
considered this scenario in their planning and preparedness.

Evacuation must not require people to drive or walk through flood water. Flood waters can
include infectious diseases, sewerage, chemical hazards, electrical hazards, displaced wildlife
and debris such as glass and metal that can cause injury and we therefore encourage
development to ensure people are not unnecessarily exposed.

2. Is it a location for which flood height prediction is either not available at all or within a
reasonable time frame or where prediction is inherently uncertain?

These issues will make flood planning, warning and response timing very difficult. There are
many locations where the time from rainfall to flooding is less than six hours and these are
termed flash flood environments. Examples are Coffs Harbour, Wollongong, and many
suburban Sydney areas. In these and similar locations, Severe Weather Warnings will be the
most likely form of advice about the potential for flood producing storms and rainfall. Business
owners/operators must be weather aware and act early on publicly broadcast severe weather
and flood warnings.

Monitoring severe weather warnings, will inform the FERP flood planning, warning and
response times including the consideration of closing the school site ahead of the start of the
high school day, particularly considering the site is intended for sensitive uses and the flash
flooding risk in the area. This is particularly challenging and likely to result in many “false
alarms” as there are no formal warnings for flash flooding at the site. However, the strategy

www.ses.nsw.gov.au
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of isolation or sheltering in buildings surrounded by flood water are not equivalent, in risk
management terms, to evacuation. Isolation, even for short periods of time can be dangerous,
for example due to the potential for secondary risks. This is particularly dangerous for schools,
where carers may attempt to enter floodwater to retrieve children.

3. Is the location remote from the main community and therefore not linked to existing
community networks for warning and assistance purposes?

The more specific the warning requirement for individuals and sites becomes, the more
difficult it is for the NSW SES to deliver warnings in the short time frames that often apply.

4. Will site users require special flood warning arrangements because of isolation, short
warning times, age or ill health?

Neither the NSW SES nor the Bureau of Meteorology can undertake to provide special
individual flood warning services for each business site. The more specific the warning
requirement for individuals and sites becomes, the more difficult it is for the NSW SES to
deliver warnings in the short time frames that often apply. Business owners/operators must
be weather aware and act early on publicly broadcast severe weather and flood warnings.

5. Will evacuation rely on a third party for warning, transport or temporary accommodation?

Areas that do not have independent means of evacuation complicate the SES flood response.
The NSW SES has very limited human resources and cannot undertake to help out at all sites
that may need it. Evacuation plans must be self-sufficient and need to consider that other
sections in the community may be placing demands of public and private transport resources.

6. Isthe area isolated by floodwater before inundation of the land the dwelling is built upon?
i.e. is the only the safe road out closed by river floodwater or local stormwater before flooding
is obvious to residents, making it difficult to motivate people to action?

Vehicular escape routes that rise steadily and lead away from the flood are the best. In the
worst case, a community would be cut-off by floodwater and left stranded on an island on
high ground that could subsequently be submerged. The problem of localised closure of roads
due to inadequate stormwater capacity can be critical where the available warning and
evacuation time is short. If an area is cut off from road access but still has some overland
escape route, this may at least provide an alternate means for people to escape floodwaters.

7. Is the development relying on an elevated structure to achieve compliance with habitable
floor level requirements?

People tend to resist calls to evacuate before the land around them is obviously flooded.
Unfortunately, our experience is that people change their mind about this option after they
have been surrounded by flood water or when essential services such as water, power and
sewer cease to function. Rescue, resupply and medical responses are difficult and can be
dangerous under these conditions.

In flash flood environments (floods with less than 6 hours warning) provision of a safe refuge
above the limit of flooding (PMF) may be an advantage if the duration of flooding will be very
short and the flood depth or velocity is high on or adjacent to the site. The success of this
strategy will depend very much on the likely behaviour of people and building designs which
put cars or other property under the refuge area may encourage people to take risks to save
these items.

www.ses.nsw.gov.au
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8. Will an SES response such as difficult/dangerous rescue or demand on limited SES resources
be required if the private arrangements fail and people do not leave early enough (see above)?

During periods of widespread flooding the NSW SES will have to deal with many communities
facing the impact of flooding. There is no thing as a safe period of isolation although obviously
the shorter the better and the longer the period of isolation, the more chance there is for
mishap requiring external intervention. Even relatively brief periods of isolation, in the order
of a few hours, can lead to personal medical emergencies that have to be responded to.

9. Is communication to the area reliant on services such as telephone and power which are
known to be subject to failure during floods/storms?

Inability to communicate in an emergency will complicate the implementation of any plan and
could be fatal. Lack of communication to and from the site also requires someone from
outside to confirm the safety of people on the site.

www.ses.nsw.gov.au
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