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1.0 Executive Summary 

The vision for TAFE NSW is to create an integrated academic precinct that meets the educational services 

needs for Ryde and beyond. The TAFE Meadowbank project will establish TAFE Meadowbank as a leading 
integrated Trade Educational Hub, creating a foundation for world-class trade expertise, innovation, research 
and technological advancements to continually improve the delivery of quality  education for Northern Suburbs 

of Sydney. 
 
The development includes a New Combined Multi-Trades and Digital Hub building. See Figure 1.0 below for a 

depiction of the development of Meadowbank TAFE. 

 

Figure 1.0: Proposed Meadowbank TAFE site. 

1.1 Flooding 

The site is situated within the Charity Creek catchment which has an area of 247 ha incorporating Denistone, 

West Ryde and Meadowbank. Significant flooding has been known to occur along the existing trunk drainage 
system which flows from Rhodes St into the proposed Meadowbank School to the north of the site and 
connects into the TAFE site culvert crossing into Charity Creek. 

The site is affected by minor overland flow from See Street to the east of the site, and major overland flow from 
the open watercourse to the west of the site. The proposed Combined Multi-Trades and Digital Hub building is 
outside the mainstream flooding extent for the 1% AEP flood but is within the Probable Maximum Flood (PMF) 

extent. The new building site is therefore classified as Low Flood Risk. The proposed building will be outside 
the minor overland flowpath which will be managed by site grading and proposed stormwater.  

The eastern side of the new building is proposed to have a workshop at low level to tie into the existing library 

building. The proposed level is below the PMF and further discussion is required with Council 

The proposed 1% AEP flood extent from both mainstream and overland flood modelling is shown in figure 1.1.1 
below. The flood extent shown in pink is less than 100mm deep and classified as minor overland flow in 

accordance with Council DCP.  

As the proposed and existing buildings within the site are within the PMF extent, a flood evacuation plan will be 
completed as part of the design development. 

The major overland flood levels across the site are follows: 

 1% AEP Flood Level = 7.50m 

 PMF Flood Level = 16.25m 

 

Figure 1.1.1: Proposed 1% AEP flood extent and depth 

The flood planning requirements shall be in compliance with the City of Ryde Development Control Plan (DCP) 
Section 8.2 Stormwater and Floodplain Management. The DCP states that educational development is classed 

as “Sensitive Use”. The following flood mitigation measures will be included: - 

 No development is within the Medium or High flood risk areas of site 

 Basement parking areas are to be above the minor overland flow 1% AEP level plus 150mm freeboard; 

 Basement parking access is to be above the major overland flow PMF level  

 Appropriate and safe passage to an area of flood evacuation above the PMF within the new building.  

 Overland flow paths will be directed away from the building. 

 Building components below the PMF level will need to be designed structurally to withstand the forces  
of the PMF flood. 

 Flood evacuation during the PMF will be to level 2 (17.52m) and levels above within the new building. 

A flood evacuation management plan and detailed flood modelling that will include finalised external levels, 
proposed stormwater, building extents and landscaping, will be addressed during the design development 
stage. 
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2.0 Introduction 

TTW have been engaged by Gray Puksand Architects on behalf of TAFE NSW to provide civil engineering and 
flooding advice for the proposed development of the Meadowbank TAFE site which includes the construction of 
a new Combined Multi-Trades and Digital Hub building.  

Various elements of the site master planning and potential works have been investigated by TAFE NSW over 
the development of this project.  

The key project elements can be seen with clarity on the diagram adjacent, placed within the context of 

proposed adjoining public and high schools, begins to give a feel of the true extent of the Educational Precinct 
being developed at Meadowbank. 

The new Multi Trades hub to the North-East of the sit has a substantial new footprint in the region of 5,350m² 

encompassing car parking spaces to the basement levels, with an approximate building area approaching 
22,000m².  

The New Trades Hub will present a main civic address to See Street, providing the entre TAFE campus with a 

sense of arrival befitting a 6.33-hectare Educational facility 

This flood impact report addresses and details the following: 

 Existing flood regime throughout the site;  

 Flooding and overland flow analysis design; 

 Consistency with Council's Floodplain risk management study and plans; 

 Potential flood impacts of the proposal and impact on the flood affectation of adjacent properties/road; 

 Compatibility with the flood hazard of the land; 

 Safety of future occupants and visitors shall be carefully considered; 

 Provision of protection of underground elements (such as basement carparks) for flood events up to the 

PMF; 

 Evacuation and emergency access for events up to the PMF; and 

 Recommendations made in the Parramatta River Ryde Sub Catchments Flood Study Report (SKM, Jan 

2015) 
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3.0 Existing Site  

3.1 Site Location 

The Meadowbank TAFE site is located within the Meadowbank educational district directly north east of Meadowbank Train Station. The TAFE site is bounded by See S treet to the east, Rhodes Street and the proposed 
Meadowbank K-12 School to the north, the railway line to the west and Constitut ion Rd to the south. The Combined Multi-Trades and Digital Hub building related to this SSDA is shown in figure 3.1.1 below 

  

Figure 3.1.1: Meadowbank TAFE Combined Multi-Trades and Digital Hub Building Site  
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The current site assigned for the proposed Combined Multi-Trades and Digital Hub building is occupied by an 
existing outdoor carpark with access off See Street.  

The TAFE site has an existing internal in-ground network of pits and pipes. The main stormwater trunk 
drainage system runs through the northern school site connecting pipes from Rhodes St and traverses through 
to the western section of the TAFE grounds south along the railway boundary and eventually exits the site via a 

box culvert (4.5m x 1.8m) under the railway line forming Charity Creek which is an open concrete channel. 

A second Council stormwater drainage main enters the site from the See Street low point and travels along the 
northern boundary of the proposed Multi-Trade building location heading west through a stormwater easement 

towards the main western site trunk main. 

Existing building downpipes and various overland flow paths flow into pits connected to the system mains. 

The existing stormwater network has been investigated by means of a detailed survey, site investigation and 

Dial Before You Dig. 

  

Figure 3.1.2: Meadowbank TAFE Stormwater Network 
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4.0 Existing Flooding Regime  

The existing site falls within the Charity Creek Catchment which has an area of 247ha incorporating Meadowbank, West Ryde and Denistone to the north of the site.  

 
Figure 4.0: Ryde Sub-Catchments of the Parramatta River – SKM Flood Study 2015 
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Council have completed a flood study; “Parramatta River - Ryde Sub Catchments Flood Study and Floodplain Risk  Management Plan” which details the nature of the flood regime through the Charity Creek catchment including the 
Meadowbank Educational Precinct.  

TTW have obtained the flood model from Enstruct who were engaged by the Department of Education to complete a flood study for the Meadowbank School site. This model includes the original flood model used for Council’s flood 
study. TTW have modified this flood model to use current topographical survey data within the TAFE precinct, and include adjustments for the proposed model which includes the new Combined Multi-Trades and Digital Hub 
building and concept site grading. 

The flood modelling has been completed using TUFLOW, which uses a combined 1d/2d model with 2d representation of overland flows across a digital elevation model and 1d representation of stormwater pit and pipe networks, 
trunk drainage channels, culverts and bridges. Hydrological modelling of rainfall-runoff processes is completed using the DRAINS modelling software, to determine storm event flows across the catchment. No changes to the 
parameters of the flood model or hydrological model have been made. Figures 4.0.1 and 4.0.2 show the existing 1% AEP and PMF Peak flood depths through the TAFE site, these are also included in Appendix A.  

 
Figure 4.0.1: 1% AEP Existing Peak Flood Depths 



Gray Puksand                     03 October 2019  
SSDA Flood Impact Report                    191346 CAAA 

Taylor Thomson Whitting (NSW) Pty Ltd           

© 2019 Taylor Thomson Whitting       Page 9 of 21 

 

 
Figure 4.0.2: PMF Existing Peak Flood Depths 

There are two mechanisms of flooding across the site during 1% AEP flood.  

 Major flooding in excess of 5m deep along the western boundary of the site along the existing culvert and open channel. This overland flow from the upstream catchment is restricted by the capacity of the existing culvert 
beneath the railway line and allows flood water to back up and flood the TAFE site to a peak flood level of approximately 7.50m.  

 Minor overland flow less than 100mm deep that enters the site from a low point in See Street, and Rhodes Street, shaded pink in figure 4.0.2.  This localised overland flow is a result of insufficient capacity in the existing 
stormwater network to convey the 1% AEP flows. 

In the PMF event, the major overland flow is restricted at the rail culvert and backs up to flood most of the site to a peak flood level of approximately 16.25m. The peak PMF level occurs around 90 minutes after the start of the storm 
and around 70 minutes after the 1% AEP flood level (7.50m) is reached. The minor Overland flow from See Street and Rhodes Street remains less than 100mm during the PMF.
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5.0 Flooding Design Requirements  

5.1 City of Ryde Flooding and Overland Flow 

The City of Ryde specifies that flooding and overland flow within the site must be accommodated to ensure all 
proposed flood levels must be equal or lesser than the existing.  

Freeboard  is to comply to the following table under the Industrial/Commercial column. 

 

Figure 5.1: City of Ryde Freeboard criteria for Stormwater and Overland Flow 

5.2 Secretary’s Environmental Assessment Requirements (SEARS) 

The following requirements have been borne out of the applicants request for the SEARS: - 

17. Flooding  

 Identify flood risk on site (detailing the most recent flood studies for the project area) and consideration 
of any relevant provisions of the NSW Floodplain Development Manual (2005), including the potential 

effects of climate change, sea level rise and an increase in rainfall intensity. If there is a material flood 
risk, include design solutions for mitigation.  

The City of Ryde Council have provided input into the SEARs listed above. They recommend the following 

amendments: - 

4. The DRAFT SEARs do not refer to Council's DCP for Stormwater and Floodplain Management. A 
development of this scope would warrant OSD be provided and WSUD measures. It is suggested that under 

the heading 'Key Issues' item 16. Drainage please include the following dot points:  

 A stormwater management plan prepared by a qualified Engineer in accordance with the provisions 
contained in City of Ryde Council's Development Control Plan 2014 Part 8.2 - Stormwater and 

Floodplain Management. The stormwater plan is to include an OSD system and provide WSUD 
measures.  

 There is a public drainage line adjoining the northern boundary of the development lot. Development 

works must not impede on access to this service. Further to this, there is an easement over the service 
and it is aligned (naturally) along a valley. This area accommodates a failure mode should the drainage 
be blocked in See Street, and this should be accommodated for and detailed in the stormwater 

management plan.  

5. Under the heading 'Key Issues' item 17. Flooding please include a dot point after the first paragraph:  

The proposal shall address the relevant provisions, goals and objectives in the following: 

 Parramatta River Ryde Sub Catchments Flood Study Report (SKM, Jan 2015)  

 Floodplain Development Manual (NSW Government, 2005)  

 City of Ryde Development Control Plan 2014 Part 8.2 Stormwater and Floodplain Management City of 
Ryde Stormwater and Floodplain Management Technical Manual City of Ryde  

 Water Sensitive Urban Design Guidelines Australian Rainfall and Runoff (Geoscience Australia, 2019) 
Australian Runoff Quality (Engineers Australia, 2006)   

A Flood Impact Statement, in accordance with City of Ryde Development Control Plan 2014 Part 8.2, shall be 
prepared and address but is not limited to:  

 Consistency with Council's Floodplain risk management study and plans  

 Potential flood impacts of the proposal and impact on the flood affectation of adjacent properties/road  

 Compatibility with the flood hazard of the land  

 As the application seeks to intensify the usage of the land, safety of future occupants and visitors shall 

be carefully considered  

 Provision of protection of underground elements (such as basement carparks) for flood events up to 
the PMF  

 Evacuation and emergency access for events up to the PMF  

 Recommendations made in the Parramatta River Ryde Sub Catchments Flood Study Report (SKM, 
Jan 2015) 

The recommendations listed above in the requirements, SEARs and City of Ryde amendments to the 

SEARs shall be completed in the documentation for the SSDA.  

6.0 Proposed Flood Regime 

6.1 Proposed Flood Analysis 

The proposed grading plan of the site was developed into a 3D model and inputted into the TUFLOW model. 
The proposed location of the Combined Multi-Trades and Digital Hub building is within a minor overland flow 

path through the existing car park. Site grading and stormwater drainage around the building will redirect and 
convey the flow away from the building and along the northern access driveway and towards the open 
landscaped area. The proposed development has no impact on the major flooding to the west of the site and 

has no impact to external existing development. Figures 6.1.1 and 6.1.2 show the proposed 1% AEP and PMF 
Peak flood depths through the TAFE site following development, these are also included in Appendix A.  
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Figure 6.1.1  1% AEP Proposed Peak Flood Depths  

The proposed flood model results show that the 1% AEP minor overland flow from See Street can be managed though site grading and stormwater management. Detailed flood modelling will be required following design 

development of site levels, building form and landscaping. 
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Figure 6.1.2.  PMF Proposed Peak Flood Depths  

The proposed flood model results show that the minor overland flow from See Street can be managed though site grading and stormwater management. The major flooding from the west of the site does not impact the new building 
in the 1% AEP flood which is at RL 7.50m but does impact the building in the peak PMF at RL16.25m.  

6.2 Consistency with City of Ryde Policy  

The City of Ryde provides a basis for assessing the flood risk (hazard) via Section 4.0 Flooding and Overland 
Flow of the City of Ryde Council's Development Control Plan 2014 Part 8.2 - Stormwater and Floodplain 
Management.  

The development being an educational facility would normally fall under the “Sensitive Uses” category in Table 
1 under Schedule 2 of the City of Ryde Policy. It defines the sensitive uses category as “educational 
establishments which are essential to evacuation during periods of flood or if affected would unreasonably 

affect the ability of the community to return to normal activities after flood events”.  

Level 1 of the building has been designated as a workshop facility for trades and will be structurally designed to 

withstand the forces of the flood in the PMF if inundation of the building at this level would occur in the PMF 
storm. A flood evacuation and emergency response plan will be required as part of the detailed design 
development stage.to evacuate Level 1 and exterior pedestrians to the Level 2 evacuation zone above the 

PMF.  

The proposed Combined Multi-Trades and Digital Hub Building Level 1 has been designed at FFL 13.47m to 
be equal with the ground floor of building P. The new building has been designed with direct stair and elevator 

access to level 2 above set at FFL 17.87m. When considering a 1% AEP storm level of RL7.50 this would 
indicate a flood free zone between the new multi-trade building and the existing building P directly to the west. 
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However during the PMF flood event at water level of RL 16.25m the flow will inundate the Level 1 floor to a 
depth of 2.78m at a very low velocity which is in the order of 0.04 m/s. 

The peak PMF storm duration of 90 minutes indicates a time of evacuation of approximately 50 minutes. During 
the PMF event flood water reaches the equivalent 1% AEP flood level (RL 7.50m) 20 minutes after the onset of 
the storm. The flood water level reaches the workshop floor level (RL 13.47m) after 50 minutes and the flood 

level reaches a peak (RL 16.25m) after 80 minutes. The progression of the PMF inundation at these times are 
shown in figures 6.2.1 – 6.2.3 below.  

 
Figure 6.2.1.  PMF Inundation at 20 minutes (reaches equivalent peak 1% AEP flood level) 

 
Figure 6.2.2.  PMF Inundation at 50 minutes (reaches workshop floor RL 13.47m) 

 
Figure 6.2.3.  PMF Inundation at 80 minutes (reaches peak RL 16.25m) 
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Flood evacuation during the PMF will be to level 2 (17.52m) and above of the new building. The evacuation 
zone on Level 2 has a gross floor area of 2000sq.m and approximately 3500sq.m per floor above Level 2 would 

indicate a minimum capacity of 15000 persons. 

The very low likelihood of the PMF storm inundation of Level 1 occurring would normally indicate a high risk 
given the depth of flow is 2.8m and a consequence of potential loss of life. But when it is coupled with 

evacuation measures being in put in place with 40 minutes to evacuate and direct access to the floor above the 
level of risk would be reduced and would allow the community TAFE centre to proceed normally as the Level 1 
section of the building is only a small proportion of the TAFE NSW Meadowbank site. The consequence of the 

inundation of Level 1 would most likely damage the interior building components such as floor coverings, 
equipment, machinery and storage materials. Critical infrastructure will not be contained within Level 1 and will 
be isolated to ensure the building functions as normal.  

The effect of the community as described above being normal after the PMF flooding pending minor repairs to 
the interior of the building would not classify the proposed development as a “Sensitive Uses and Facilities” but 
would classify it as a commercial facility in accordance with Section 4.0 Flooding and Overland Flow of the City 

of Ryde Council's Development Control Plan 2014 Part 8.2 - Stormwater and Floodplain Management.  

Under the commercial facilities controls in Section 4.4.6 the flood risk is categorised as Low as described in 
Section 4.2.2 as being “Land within the floodplain (i.e. within the extent of the probable maximum flood) but not 

identified as either High Flood Risk, Medium Flood Risk Precinct or as an Overland Flow Precinct”. This is due 
to the development area being over 6m above the 100 year storm but within the PMF storm.  

The car park basement and other floor levels are compliant with Council’s requirements.  

The proposed flood model confirms that the flood hazard (product of velocity and depth) during the 1% AEP is 
less than 0.1m2/s for the development and in accordance with Council requirements, refer to figure 6.2.4 
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Figure  6.2.4.  1% AEP Peak Flood Hazard (VxD)  
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6.3 Flood Evacuation Plan  

The flood evacuation plan diagrams are depicted below in Figures 6.3.1 and 6.3.2. 

 
Figure 6.3.1.  Flood Evacuation Plan Diagram Level 1  

 

6.4 Flood Education 

Site awareness of flooding is a significant issue within the floodplain due to the infrequency of severe floods 

and the anticipated depths of these floods in a PMF event.  

6.4.1 Staff 

As part of the preparation for a flood event, the staff managing the building will be made aware of the flood risk 
and their obligation to evacuate the ground floor when flood flows into the north western lower carpark of the 

TAFE site. Inductions will be held to educate staff on their role during a flood event. Staff to keep record of 
student/staff briefings. 
 

 
 
 

 
 
 

 

 
 
 

 

 
Figure 6.3.2.  Flood Evacuation Plan Diagram Level 2  

6.4.2 Users/Student/Staff 

Users of the site are to be made aware of the flood risk and the response requirement during a flood event 
which creates stagnant flooding in excess of 2.8m in the western pedestrian connection between buildings P 
and the Multi-Trade Centre as well as Level 1 in the PMF storm. As part of this procedure, evacuation drills 

should be conducted regularly to ensure users are aware of the procedures for sheltering on the Level  level.  

6.5 Flood Evacuation Drills 

It is recommended that evacuation drills be held at a minimum of twice yearly to ensure all residents and staff 
are aware of and familiar with their flood response actions, the sound of the alert and occupancy warning 
system, and the location of the assembly point.   

All staff will be trained in the flood response procedures with mandatory drills to be conducted twice a year as 
per Iglu Summer Hill’s Work Health Safety (WHS) calendar. Personal safety awareness sessions will be 
conducted at the start of each semester or three (3) time a year. 
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6.6 Flood Emergency Kit 

A Flood Emergency Kit should be prepared prior to a flood event taking place and regularly checked to ensure 

that supplies within the kit are sufficient and in working condition. This check could occur after the evacuation 
drill takes place to provide a regular schedule. The Kit should include: 

 Radio with spare batteries; 

 Torch with spare batteries; 

 First aid kit and other medicines; 

 Candles and waterproof matches; 

 Waterproof bags; 

 A copy of the Site’s Emergency Management Plan; and 

 Emergency contact numbers. 

This Emergency Kit should be stored in a waterproof container and is the responsibility of the First Aid Officer.  

6.7 Coordination of Flood Response Warnings and Orders 

TAFE Meadowbank Staff will decide when to issue Flood Response Warnings and Orders for the site. 

A water level sensor device will be provided at the landscaped area south of the communal area as shown in 

the Figure 1.0. The flood water level sensor will be set up to provide early flood warning when flood water 

reaches 300mm deep in the in the southern pedestrian connection to provide early warning. 

The early warning system installed will be connected to the 24/7 reception and student concierge service, Iglu’s 

Incident Controller, to distribute these warnings to residents.  

The Incident Controller will initiate a flood response and occupant warning through a Public Address (PA) 

system including continuous bell that can alert residents and staff in the event of an emergency immediately 

followed by door to door entry** to each accommodation located at lower ground level. 

 

 

 

 

 

 

 

 

 

 

 

Flood Response Plan 

Alarm Condition Recommended actions 

1) Local Councils or Bureau of Meteorology 
issues an alert, advice or warning. 

Meadowbank TAFE NSW Incident 
Controller to observe ponding levels in 
Southern Laneway. 

2) Flood Water level sensor sending alert 

High flooding level when depth of ponding in the 
western lower carpark equals or exceeds 
RL7.50m at approximately 30 mins  

Meadowbank TAFE NSW Incident 
Controller to confirm the ponding is to 
RL7.50m depth. 

Send an alert and occupant warning 
message over the PA system confirming 
a major flood event. Announce that there 
is water over the laneway. 

Immediately commence door to door 
entry to each accommodation at Level 1 
AND PEDSTRIAN LINK and evacuating 
them to Level 2 systematically to where 
a headcount will be undertaken and 
numbers reported to the incident 
controller. 

Confirm any remaining people in the 
Level 1 have been evacuated. 

3) Alert will remain in place for approximately 2 
hours or such time that the ponding depth 
recedes 

Confirm that there is no ponding in the 
lower carpark. Once floodwater 
subsided below RL 7.50M in the 
western carpark, the Level 1 floor 
would be inspected by the incident 
controller. Once it has been confirmed 
that the water level has reduced for a 
period of at least 2 hours and if 
determined safe a final headcount 
would be undertaken. Upon 
confirmation of all persons safe and 
accounted for the incident controller 
may announce that residents can 
return to Level 1 floor and pedestrian 
area external to the building 

4) Flooded areas are to remain off limits until 
ponding is cleared. 
The directions of police and SES are to be 
followed at all times. 
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6.8 Climate Change Impact 

The impact of climate change on flooding in the study area was investigated within the SKM flood study “Parramatta River - Ryde Sub-Catchments Flood Study” by analysing three scenarios of storm event rainfall intensity increase 
(10%, 20% and 30%) coupled with two sea level rise scenarios (2050 and 2100 scenarios, corresponding with 0.4m and 0.9m sea level rise, respectively, on top of the 5% AEP ocean level at Fort Denison). Their analysis indicated 

that flood levels are not sensitive to sea level rise except at the outlets of the catchments and along the Parramatta River, with a number of low-lying riverside residential properties at risk from increased sea level alone, without river 
or overland flooding. The SKM report highlighted that where flow depths are typically shallow, results weren’t sensitive to the increased rainfall intensity (less than 0.03m increase), while flood depths in flow paths and storage areas 
were more sensitive to the increase in rainfall intensity.  Climate change sensitivity analysis has been completed and shows that peak flood levels increase by up to 450mm (RL 7.95m) for 30% increase in rainfall, refer to fig 6.8.1 

 
Figure 6.8.1  1% AEP Proposed Peak Flood Depths including 30% Climate Change Impact 
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7.0 Conclusion 

This report provides a summary of the proposed flood impact management for the Meadowbank TAFE 
Campus.  

Development does not adversely impact the existing flood regime in terms of diverting major overland flows. 
The implementation of the new Mulit-Trade Centre increases flood storage and flood evacuation education and 
sheltering. This submitted Flood Impact Statement demonstrates the development does not;  

i. Reduce the pre-developed level of flood storage.  

ii. Increase flood levels or velocities such to adversely impact adjoining dwellings.  

Overland flow and flooding to be managed via several mitigation measures including flood evacuation 

education and procedure, flood detection and warning as well as training drills.  
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8.0 Appendix A: Flood Diagrams 
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9.0 Appendix B: Proposed Development Plan 
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