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’s Environmental Assessment Req

67173718 
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Gavenlock Road, Mardi NSW 2259 
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potential effects of climate change, and any 
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Jan 2020
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1. INTRODUCTION 

Construction, subdivision and operation of a new Catholic school for 200 students 
needs, comprising 20 general learning areas, flexible specialist learning areas, 
staff facilities, library, hall, amenities and associated site preparation works, landscaping, play 
space and on-site car parking 

The development has been classified as a State Significant Development (SSD
Planning Secretary’s Environmental Assessment Requirements, among others, requires in 
Section 14 an assessment of flood impacts and risk management as per the Flood Development 
Manual (2023) and the Flood Risk Management Guideline LU01.

Tooker and Associates has been engaged to address the flood impact and risk management 
aspects associated with the proposed devel

2. SITE DESCRIPTION 

The proposed site is within the north
site at 84 Gavenlock Road, Mardi (Lot 9, Section 4 in Deposited Plan (DP) 3368). The proposed 
Eileen O’Connor Catholic School site (id
frontage to Keefers Glen.   

The site is located within the catchments of Mardi Creek and Wyong 

The site has a frontage to Ke

3. PROJECT STATEMENT 

Catholic Schools Broken Bay (CSBB) is proposing construction of a new school for students with a 
disability at the purpose-built K
north-western corner of St Peter’s Cath
have capacity for 200 students and will provide education and allied health facilities.

The proposed development involves: 

 Site establishment and benching 
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Construction, subdivision and operation of a new Catholic school for 200 students 
needs, comprising 20 general learning areas, flexible specialist learning areas, 
staff facilities, library, hall, amenities and associated site preparation works, landscaping, play 

car parking and kiss and drop, together with road upgrades for 

The development has been classified as a State Significant Development (SSD
Planning Secretary’s Environmental Assessment Requirements, among others, requires in 

of flood impacts and risk management as per the Flood Development 
Manual (2023) and the Flood Risk Management Guideline LU01. 

Tooker and Associates has been engaged to address the flood impact and risk management 
aspects associated with the proposed development.  

The proposed site is within the north-western corner of the existing St Peter
site at 84 Gavenlock Road, Mardi (Lot 9, Section 4 in Deposited Plan (DP) 3368). The proposed 
Eileen O’Connor Catholic School site (identified in red) will have an area of 1.284 hectares, with 

The site is located within the catchments of Mardi Creek and Wyong River.  

a frontage to Keefers Glen for vehicular and pedestrian access to and from the 

Catholic Schools Broken Bay (CSBB) is proposing construction of a new school for students with a 
built K-12 Eileen O’Connor Catholic School using land located in the 

western corner of St Peter’s Catholic School at 84 Gavenlock Road, Mardi. The school will 
have capacity for 200 students and will provide education and allied health facilities.

The proposed development involves:  

Site establishment and benching  
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Construction, subdivision and operation of a new Catholic school for 200 students with special 
needs, comprising 20 general learning areas, flexible specialist learning areas, administration and 
staff facilities, library, hall, amenities and associated site preparation works, landscaping, play 

together with road upgrades for Keefers Glen. 

The development has been classified as a State Significant Development (SSD-67173718) and the 
Planning Secretary’s Environmental Assessment Requirements, among others, requires in 

of flood impacts and risk management as per the Flood Development 

Tooker and Associates has been engaged to address the flood impact and risk management 

western corner of the existing St Peter’s Catholic School 
site at 84 Gavenlock Road, Mardi (Lot 9, Section 4 in Deposited Plan (DP) 3368). The proposed 

entified in red) will have an area of 1.284 hectares, with 

 

 

fers Glen for vehicular and pedestrian access to and from the site.  

Catholic Schools Broken Bay (CSBB) is proposing construction of a new school for students with a 
12 Eileen O’Connor Catholic School using land located in the 

olic School at 84 Gavenlock Road, Mardi. The school will 
have capacity for 200 students and will provide education and allied health facilities. 
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 Construction of a part-two, part
Areas (GLA), flexible specialist learning areas, library, multipurpose hall, administration, staff 
facilities, storage, landscaping and playspaces

 Construction of two (2) new vehicle accessways from Keefers 
(including bus parking) and covered drop off/pick up area 

 Subdivision of land to create a new allotment for the school

 Widening of a portion of Keefers Glen

The proposed development 
14.3m AHD. The lower ground floor will be at RL 7.7m AHD and will be used mainly for 
infrastructure, storage and maintenance equipment (refer Figures 1 to 3

4. FLOOD RISKS 

The flood certificate provided by Central Coast Council nominates th
levels at the site: 

PMF RL 6.49m AHD 

1% AEP RL 4.25m AHD 

5% AEP RL 3.72m AHD 

The Council’s Wyong River Floodplain Risk Management Study and Plan prepared in January 
2020 identified that the Wyong River catchment has been subjected
records started in 1949, 1964, 1977 and 2007. The highest peak flood level at Wyong Railway 
Bridge on Wyong River occurred in the 1949 flood and was estimated to be RL 4.2m AHD. This 
was similar to the Council’s estimated 1% AEP (
The Council’s estimated PMF flood level 
higher than the 1% AEP flood. A PMF flood is very rare with an approximate average occurrence 
of once every 100,000 years.

The flood planning level from the flood certificate is RL 4.75m AHD. The flood planning level is 
the Council recommended minimum 
development will have floor levels a minimum of 0
therefore is outside of the all the flood risks
change effects out to year 2100

The Council’s Wyong River Floodplain Risk Management Study and Plan was prepared by 
Catchment Simulations Solutions in January 2020 
and management data required by the Flood Risk Management Guideline LU01.

The proposed Eileen O’Connor 
will not have any significant impact on the flood behaviour or be inundated by flood waters 
(refer Figure 4 for the 1% AEP plus 

The flood risk for the site is that it could be isolated for long periods during floo
are cut by flooding. It has been classified as “flood isolated elevated”
risk for both the 1% AEP and PMF floods although the roads are cut much later for the 1% AEP 
compared to the PMF flood. The flood evacuation r
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two, part-three storey school campus comprising 20 General Learning 
Areas (GLA), flexible specialist learning areas, library, multipurpose hall, administration, staff 
facilities, storage, landscaping and playspaces 

Construction of two (2) new vehicle accessways from Keefers Glen and at
(including bus parking) and covered drop off/pick up area  

Subdivision of land to create a new allotment for the school 

Widening of a portion of Keefers Glen 

The proposed development will have a ground floor and first floor at RL 10.7m AHD and RL 
. The lower ground floor will be at RL 7.7m AHD and will be used mainly for 

infrastructure, storage and maintenance equipment (refer Figures 1 to 3). 

provided by Central Coast Council nominates the following maximum flood 

The Council’s Wyong River Floodplain Risk Management Study and Plan prepared in January 
2020 identified that the Wyong River catchment has been subjected to severe flooding since 
records started in 1949, 1964, 1977 and 2007. The highest peak flood level at Wyong Railway 
Bridge on Wyong River occurred in the 1949 flood and was estimated to be RL 4.2m AHD. This 
was similar to the Council’s estimated 1% AEP (on average once every 100 years) for the site. 
The Council’s estimated PMF flood level for the subject site is RL 6.49m AHD which is 2.24m 
higher than the 1% AEP flood. A PMF flood is very rare with an approximate average occurrence 

ears.  

The flood planning level from the flood certificate is RL 4.75m AHD. The flood planning level is 
the Council recommended minimum habitable floor level for the site however, the proposed 
development will have floor levels a minimum of 0.9m above the PMF. The development 
therefore is outside of the all the flood risks including the 1% AEP flood with added 

out to year 2100. 

The Council’s Wyong River Floodplain Risk Management Study and Plan was prepared by 
lutions in January 2020 (the CSS report) and provides all the flood risk 

and management data required by the Flood Risk Management Guideline LU01.

The proposed Eileen O’Connor Catholic School is located out of the PMF flood lands and as such, 
any significant impact on the flood behaviour or be inundated by flood waters 

1% AEP plus climate change and Figure 5 for the PMF flood 

The flood risk for the site is that it could be isolated for long periods during floo
. It has been classified as “flood isolated elevated” by the report.

risk for both the 1% AEP and PMF floods although the roads are cut much later for the 1% AEP 
compared to the PMF flood. The flood evacuation risk has been based on the PMF flood.
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rey school campus comprising 20 General Learning 
Areas (GLA), flexible specialist learning areas, library, multipurpose hall, administration, staff 

Glen and at-grade carpark 

10.7m AHD and RL 
. The lower ground floor will be at RL 7.7m AHD and will be used mainly for 

e following maximum flood 

The Council’s Wyong River Floodplain Risk Management Study and Plan prepared in January 
to severe flooding since 

records started in 1949, 1964, 1977 and 2007. The highest peak flood level at Wyong Railway 
Bridge on Wyong River occurred in the 1949 flood and was estimated to be RL 4.2m AHD. This 

on average once every 100 years) for the site. 
for the subject site is RL 6.49m AHD which is 2.24m 

higher than the 1% AEP flood. A PMF flood is very rare with an approximate average occurrence 

The flood planning level from the flood certificate is RL 4.75m AHD. The flood planning level is 
floor level for the site however, the proposed 

PMF. The development 
the 1% AEP flood with added climate 

The Council’s Wyong River Floodplain Risk Management Study and Plan was prepared by 
and provides all the flood risk 

and management data required by the Flood Risk Management Guideline LU01. 

chool is located out of the PMF flood lands and as such, 
any significant impact on the flood behaviour or be inundated by flood waters 

climate change and Figure 5 for the PMF flood extents). 

The flood risk for the site is that it could be isolated for long periods during floods when roads 
by the report. This is the 

risk for both the 1% AEP and PMF floods although the roads are cut much later for the 1% AEP 
isk has been based on the PMF flood. 
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There are two very different floods which can occur in the 
demonstrated by the plots of flood 
– 2 hr and 24 hr (refer Figure 
than for the 24 hr PMF flood.
 
The CSS report noted that the BoM provide a 6 hour flood warning for minor flooding at the 
Wyong Bridge which is for flood waters to reach RL 2.8m AHD at the bri
 
The first flood type is a flood in the Mardi Creek catchment which has a relatively small 
catchment and hence has what is called fast acting floods or flash flooding (PMF 2 hr). These 
floods occur over a short duration. The draft NSW government Shelt
indicate that a shelter in place response is appropriate when sheltering in place is no longer than 
6 hours. The Mardi Creek flooding falls into this category (PMF 2 hrs). 
 
The PMF 2hrs flood response and hazard times/durations 
is limited to between 1 and 2 hours
is not possible given the limited time available until access roads are cut by flood waters. 
on this data, the response for the school in the Mardi Creek floods (PMF 2hrs) should be to 
Shelter in Place at the school.
 
The flooding in the Wyong River
rare occurrence. The minimum flood warning time prov
commences over the catchment
to H2) for between 11 and 18 hours with the minimum of 11hrs at location B
Location B, the road is flood fr
hazard of H1 in a further 1 hour, rising to a flood hazard of H2 in a further 1 hour and remaining 
at H2 for a further 3 hours. 
 
The recommended flood emergency responses in a long duration f
Emergency Response Plan (Tooker and Associates FERP v
 

1. Non school hours – message all parents once the BoM flood warning is provided to keep the 
school children at home; 

2. School hours - message all parents once the BoM flood warning is provided to collect the 
children as soon as possible within three

3. School hours – those children remaining after the first two actions above are to be bused to 
the Westfield Shopping Centre

 
The available flood refuges mentioned in the CSS report are the Wyong Golf Club, Wyong RSL 
Club and Wyong Bowling Club. The report also mentions the Woodbury Park Community Centre 
as a possible flood refuge. The clubs however, would not be accessible in a severe flood from the 
proposed school. The Woodbury Park 
of 50 – 90 persons. The community centre is within walking distance of the school 
in the same position as the school in that it will become an elevated isolated flood area. 
likely refuge for a larger number of persons 
Shopping Centre. The evacuation route from the proposed scho
Centre would be to exit the school into Ke
and turn left into Wyong Rd and then right into the shopping centre. 
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There are two very different floods which can occur in the Mardi/Tuggerah area. This is 
demonstrated by the plots of flood levels for the two very different PMF flood

(refer Figure 6). The flood level response times in the 2 hr PMF are much quicker 
for the 24 hr PMF flood. 

The CSS report noted that the BoM provide a 6 hour flood warning for minor flooding at the 
Wyong Bridge which is for flood waters to reach RL 2.8m AHD at the bridge. 

The first flood type is a flood in the Mardi Creek catchment which has a relatively small 
catchment and hence has what is called fast acting floods or flash flooding (PMF 2 hr). These 
floods occur over a short duration. The draft NSW government Shelter in Place Guidelines 
indicate that a shelter in place response is appropriate when sheltering in place is no longer than 
6 hours. The Mardi Creek flooding falls into this category (PMF 2 hrs).  

The PMF 2hrs flood response and hazard times/durations means that road access to the school 
between 1 and 2 hours after the start of rainfall. Flood evacuation to offsite facilities 

is not possible given the limited time available until access roads are cut by flood waters. 
sponse for the school in the Mardi Creek floods (PMF 2hrs) should be to 

Shelter in Place at the school. 

River is long duration (PMF 24 hrs). This is the worst case flood with a 
The minimum flood warning time provided by BoM is 6 hours. 

commences over the catchment, the road access to the school provides access (flood hazard up 
to H2) for between 11 and 18 hours with the minimum of 11hrs at location B
Location B, the road is flood free for 6 hours after commencement of rainfall
hazard of H1 in a further 1 hour, rising to a flood hazard of H2 in a further 1 hour and remaining 

 

The recommended flood emergency responses in a long duration flood are detailed in the Flood 
Emergency Response Plan (Tooker and Associates FERP v7) but are summarised by the following

message all parents once the BoM flood warning is provided to keep the 
 

essage all parents once the BoM flood warning is provided to collect the 
children as soon as possible within three hours; 

those children remaining after the first two actions above are to be bused to 
the Westfield Shopping Centre and remain under supervision until collected by their parents.

The available flood refuges mentioned in the CSS report are the Wyong Golf Club, Wyong RSL 
Club and Wyong Bowling Club. The report also mentions the Woodbury Park Community Centre 

uge. The clubs however, would not be accessible in a severe flood from the 
Woodbury Park Community Centre would be a suitable refuge for a group 

The community centre is within walking distance of the school 
the school in that it will become an elevated isolated flood area. 

for a larger number of persons with access during floods would be the Westfield 
Shopping Centre. The evacuation route from the proposed school to the Westfield Shopping 
Centre would be to exit the school into Keefers Glen, head south along Woodbury Park Drive 
and turn left into Wyong Rd and then right into the shopping centre.  
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Tuggerah area. This is 
PMF floods at Wyong Bridge 

response times in the 2 hr PMF are much quicker 

The CSS report noted that the BoM provide a 6 hour flood warning for minor flooding at the 
 

The first flood type is a flood in the Mardi Creek catchment which has a relatively small 
catchment and hence has what is called fast acting floods or flash flooding (PMF 2 hr). These 

er in Place Guidelines 
indicate that a shelter in place response is appropriate when sheltering in place is no longer than 

that road access to the school 
Flood evacuation to offsite facilities 

is not possible given the limited time available until access roads are cut by flood waters. Based 
sponse for the school in the Mardi Creek floods (PMF 2hrs) should be to 

This is the worst case flood with a 
ided by BoM is 6 hours. After rain 

ovides access (flood hazard up 
to H2) for between 11 and 18 hours with the minimum of 11hrs at location B (refer Figure 7). At 

ee for 6 hours after commencement of rainfall, rising to a flood 
hazard of H1 in a further 1 hour, rising to a flood hazard of H2 in a further 1 hour and remaining 

detailed in the Flood 
) but are summarised by the following: 

message all parents once the BoM flood warning is provided to keep the 

essage all parents once the BoM flood warning is provided to collect the 

those children remaining after the first two actions above are to be bused to 
under supervision until collected by their parents. 

The available flood refuges mentioned in the CSS report are the Wyong Golf Club, Wyong RSL 
Club and Wyong Bowling Club. The report also mentions the Woodbury Park Community Centre 

uge. The clubs however, would not be accessible in a severe flood from the 
a suitable refuge for a group 

The community centre is within walking distance of the school however, it is 
the school in that it will become an elevated isolated flood area. The 

would be the Westfield 
ol to the Westfield Shopping 

fers Glen, head south along Woodbury Park Drive 
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The flood hazard along the route to the school and to the Westfie
presented for the locations on Figure
unsafe for small cars. Flood hazard 3 (H3) is unsafe for vehicles, children and elderly people. The 
durations until these flood haza
Attachment A. 
 
Location A is at the location of the entry and exit to St Peter’s 
and E are the recommended vehicular route for access to the
centre from the proposed school 
shopping centre from Tonkiss St.
 
5. FLOOD RISK MANAGEMENT

A Flood Emergency Response 
proposed school which is based on flooding behaviour for the PMF event (both short and long 
duration PMF). The School would arrange to receive the 
which would provide a minimum warning time of 6 hours
data from the Wyong Bridge to determine if it was a short or long duration flooding. This would 
determine if evacuation of the site was necessary or whether shelter in place was the 
appropriate response. The school would 
(ASTP) personnel outside of school times
stay at home or if in school hours
within three hours. For those child
Shopping Centre so they could be collected by their parents

The Plan would identify all aspects of flood management at the school.
integrated to the school’s overal

6. CONCLUSIONS AND RECOMMENDATIONS

The proposed school is located outside flood affected lands and as such, will not be adversely 
affected by flood waters and will not adversely impact on flooding behaviour for ad

The site has the potential for local roads to be flood affected and be isolated during severe 
floods. The response will be 
short duration flooding where there is limited floo
than 6 hours. This is in accord with the NSW Draft Shelter in Place guidelines. BoM will recognise 
this flooding because the rainfall will be intense and the response at Wyong Bridge will be quick 
and within 2 hours. 

For longer duration floods (with no rise in water level at the Wyong Bridge within 4 hours)
response for the proposed school will be to

1. Non school hours – message all parents once the BoM flood warning is provided to keep the 
school children at home;

2. School hours - message all parents once the BoM flood warning is provided to collect the 
children as soon as possible within three to four hours;

3. School hours – those children remaining after the first two actions above are to be bused to 
the Westfield Shopping Centre and remain under supervision until collected by their 
parents. 
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The flood hazard along the route to the school and to the Westfield shopping centre are 
presented for the locations on Figure 7. Flood Hazard 1 (H1) is safe for all. Flood hazard 2 (H2) is 
unsafe for small cars. Flood hazard 3 (H3) is unsafe for vehicles, children and elderly people. The 
durations until these flood hazard categories are exceeded are presented for Locations A to G in 

Location A is at the location of the entry and exit to St Peter’s Catholic College. Locations B, C 
the recommended vehicular route for access to the school and Westfi

from the proposed school during floods. Locations D and F are related to access to the 
shopping centre from Tonkiss St. 

FLOOD RISK MANAGEMENT 

Flood Emergency Response Plan (Tooker and Associates FERP v6) has been prepared
which is based on flooding behaviour for the PMF event (both short and long 

School would arrange to receive the BoM flood warnings for Wyong Bridge
which would provide a minimum warning time of 6 hours. The school would obta
data from the Wyong Bridge to determine if it was a short or long duration flooding. This would 
determine if evacuation of the site was necessary or whether shelter in place was the 

The school would notify parents and Assisted School Travel Program 
outside of school times that the school would be closed and children should 

if in school hours, that parents and ASTP personnel should collect their children 
within three hours. For those children remaining, they would be driven to the Westfield 
Shopping Centre so they could be collected by their parents or ASTP personnel

all aspects of flood management at the school. This plan should be 
integrated to the school’s overall emergency management protocols and manuals.

CONCLUSIONS AND RECOMMENDATIONS 

The proposed school is located outside flood affected lands and as such, will not be adversely 
affected by flood waters and will not adversely impact on flooding behaviour for ad

The site has the potential for local roads to be flood affected and be isolated during severe 
The response will be based on the PMF flood with shelter in place at the school site for 

short duration flooding where there is limited flood warning time and the roads are cut for less 
than 6 hours. This is in accord with the NSW Draft Shelter in Place guidelines. BoM will recognise 
this flooding because the rainfall will be intense and the response at Wyong Bridge will be quick 

(with no rise in water level at the Wyong Bridge within 4 hours)
response for the proposed school will be to: 

message all parents once the BoM flood warning is provided to keep the 
t home; 

message all parents once the BoM flood warning is provided to collect the 
children as soon as possible within three to four hours; 

those children remaining after the first two actions above are to be bused to 
ield Shopping Centre and remain under supervision until collected by their 
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ld shopping centre are 
Flood Hazard 1 (H1) is safe for all. Flood hazard 2 (H2) is 

unsafe for small cars. Flood hazard 3 (H3) is unsafe for vehicles, children and elderly people. The 
rd categories are exceeded are presented for Locations A to G in 

College. Locations B, C 
Westfield shopping 

during floods. Locations D and F are related to access to the 

has been prepared for the 
which is based on flooding behaviour for the PMF event (both short and long 

s for Wyong Bridge 
. The school would obtain water level 

data from the Wyong Bridge to determine if it was a short or long duration flooding. This would 
determine if evacuation of the site was necessary or whether shelter in place was the 

ssisted School Travel Program 
would be closed and children should 

should collect their children 
to the Westfield 

or ASTP personnel. 

This plan should be 
l emergency management protocols and manuals. 

The proposed school is located outside flood affected lands and as such, will not be adversely 
affected by flood waters and will not adversely impact on flooding behaviour for adjacent sites. 

The site has the potential for local roads to be flood affected and be isolated during severe 
shelter in place at the school site for 

d warning time and the roads are cut for less 
than 6 hours. This is in accord with the NSW Draft Shelter in Place guidelines. BoM will recognise 
this flooding because the rainfall will be intense and the response at Wyong Bridge will be quick 

(with no rise in water level at the Wyong Bridge within 4 hours), the 

message all parents once the BoM flood warning is provided to keep the 

message all parents once the BoM flood warning is provided to collect the 

those children remaining after the first two actions above are to be bused to 
ield Shopping Centre and remain under supervision until collected by their 
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The access to roads along the evacuation route will be available for up to 5 hours longer than the 
minimum 6 hours warning time. These warning and road access availability
case for the most severe PMF flood. 

The proposed school needs to prepare and implement with annual training a flood emergency 
response plan.  
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The access to roads along the evacuation route will be available for up to 5 hours longer than the 
minimum 6 hours warning time. These warning and road access availability times are the worst 
case for the most severe PMF flood.  

The proposed school needs to prepare and implement with annual training a flood emergency 
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The access to roads along the evacuation route will be available for up to 5 hours longer than the 
times are the worst 

The proposed school needs to prepare and implement with annual training a flood emergency 
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FIGURE 1



FIGURE 2



FIGURE 3



Subject site

FIGURE 4





FIGURE 6

2hr PMF flood level

24hr PMF flood level

Flood Types - Short and Long 
Duration Response Times



FIGURE 7

Flood Hazard Locations along 
Evacuation Route to Westfield 

Shopping Centre

Westfield Shopping 
Centre Flood Refuge
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PMF flood hazard beha

Long and short duration floods

Source – Catchment Simulation Solutions Pty Ltd
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ATTACHMENT A 

PMF flood hazard behaviour 

Long and short duration floods 

Catchment Simulation Solutions Pty Ltd
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Catchment Simulation Solutions Pty Ltd 



LOCATION A



LOCATION B



LOCATION C



LOCATION D



LOCATION E



LOCATION F



LOCATION G








