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1.0 Introduction 

Liverpool Hospital is located within the Liverpool Central Business District (CBD), on the corner of Elizabeth 
Street and Goulburn Streets, Liverpool. The hospital campus includes land east and west of the Main 
Southern Railway, which forms an eastern and western campus. The proposed works are located in the 
western portion of the western hospital campus. The site is legally described as Lot 501 in DP1165217. 

The application seeks consent for the construction and operation of a new multi-storey Integrated Services 
Building providing new treatment and support services that will integrate with the existing hospital. The works 
also include the refurbishment of certain existing hospital facilities. For a detailed project description refer to 
the EIS prepared by Ethos Urban. 

This report has been prepared by Taylor Thomson Whitting (TTW) to respond to the Secretary’s 
Environmental Assessment Requirements (SEARs) outlined in Table 1. 

SEARs reference and requirements: Relevant 
report section 

 

2.0           
Flooding 

 

3.0 
Stormwater 
Drainage 

 

4.0            
Erosion and 
Sediment 
Control 

Table 1 - SEAR's requirements 
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Figure 1 - Site location plan 

 
 
Figure 2 - Proposed development 3D aerial image 
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1.1 Guidance documents 

The following documents have informed the Flood Assessment and Stormwater Drainage in this report: 

 State Environment Planning Policy (Infrastructure 2007); 

 Liverpool Local Environmental Plan (LEP) 2008; 

 Liverpool Development Control Plan (DCP) 2008;  

 Australian Rainfall and Runoff (2019);  

 NSW Floodplain Development Manual (April 2005); and  

 AS 3500.3:2018 Plumbing and drainage Part 3: Stormwater drainage. 
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2.0 Flooding 

This section of the report addresses SEARs requirement ‘16. Flooding’ as shown in Figure 3: 
 

  
Figure 3 - SEARs requirement 16. Flooding (SSD-10389 - 27/11/19) 

2.1 Approved flood mitigation works 

It should be noted that proposed stormwater upgrade works in Goulburn and Campbell Street have already 
been approved under a separate application. These works will alleviate known flooding issues at the existing 
hospital and are due to start on site in early 2020. This report takes these approved works into account when 
assessing flood risk.  

2.2 Flood planning  

The DCP is an application of the State Policy contained in the Floodplain Development Manual (April 2005), 
reflecting local circumstances, as identified for some floodplains, through the preparation of Floodplain Risk 
Management Plans.  
 
The key objectives applicable to the Liverpool Hospital Redevelopment are outlined below: 

 To ensure essential services and land uses are planning in recognition of all potential floods;   

 To reduce the risk to human life and damage to property caused by flooding through controlling 
development on land affected by potential floods; and 

 To ensure that development should not detrimentally increase the potential flood affection on other 
development or properties, either individually or in combination with the cumulative impact of 
development that is likely to occur in the same floodplain.   

Figure 4 is a flow chart provided in the DCP for the determination of flood risk. The remainder of section 2.2 
works through these steps to determine the flood risk, and applicable controls for future development. 
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Figure 4 - Flow chart for the determination of flood risk 

2.2.1 Flood Risk Category 

The Liverpool Hospital Redevelopment is affected by mainstream flooding and local overland flooding. A 
site-specific flood study is available which has been used to categorise the site as a ‘Low Flood Risk 
Category’. This means land above the 1% AEP flood but within the floodplain (i.e. within the extent of the 
probable maximum flood) and not identified within either the High Flood Risk or Medium Flood Risk 
Category.   

2.2.2 Land Use Risk Category 

Liverpool Hospital falls under the ‘Critical uses and Facilities’ Land Use Risk Category. However, given that it 
is existing it can be evaluated as a ‘Concessional Development’ if it satisfies the following:  

‘Rebuilding of a development in a manner which substantially reduces the flood risk having regard to 
property damage and personal safety when compared to the existing development’. 

Proposed flood protection up to the PMF will substantially reduce the flood risk as will the approved 
stormwater upgrade works in Goulburn and Campbell Street. As such the Liverpool Hospital Redevelopment 
has been assessed as a Concessional Development. 
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2.2.3 Floodplain Table 

Liverpool Hospital is located within the Georges River floodplain as shown in Figure 5. 

 

Figure 5 - Map for identification of relevant floodplains (Liverpool DCP: Part 1, Figure 5) 
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2.2.4 Flooding Controls 

The Georges River floodplain has two sets of controls; Mainstream Flooding Controls and Local Overland 
Flooding Controls. Figure 6 shows planning controls required for mainstream flooding and Figure 7 shows 
the planning controls required for local overland flooding. The specific controls applicable to the Liverpool 
Hospital Redevelopment are encircled red. The proposed development needs to satisfy these controls. 

 

Figure 6 - Mainstream flooding (Georges River Floodplain) – Planning Controls, those applicable to Liverpool Hospital 
Redevelopment encircled red (Liverpool DCP: Part 1, Table 4) 



Health Infrastructure 13 March 2020 
Flooding and Stormwater SSDA Report 181052 

 

 

Taylor Thomson Whitting (NSW) Pty Ltd           
© 2020 Taylor Thomson Whitting       Page 10 of 30 

 

Figure 7 - Local overland flooding - Planning Controls, those applicable to Liverpool Hospital Redevelopment encircled red 
(Liverpool DCP: Part 1, Table 5) 

The following section provides clarification on the Planning Controls that have been adopted for LHAP. 
Although assessed as a Concessional Development the Critical Uses & Facilities Controls have been adopted 
where these can be met. Where multiple planning controls are shown in Figure 6 and Figure 7 only the most 
onerous has been included: 
 
Floor Level: 

 
Floor levels for Critical uses and Facilities would normally need to be no lower than the PMF. This is not 
practicable due to the need to match the floor level of existing buildings. Floor levels have been set as high as 
practical and are above the 1% AEP flood level plus 500mm freeboard. The building will include flood protection 
up to the PMF level (refer to Figure 14 for details).  
 
Building Components: 

 
The above planning control will be satisfied by providing flood protection up to the PMF level.  
 
Structural Soundness: 

 
The structure and façade will be designed to withstand the PMF water level.  
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Flood Effects: 

 
Section 2.3 of this report documents the existing flood modelling that shows the Liverpool Hospital 
Redevelopment will not increase flood effects elsewhere.  
 
Car Parking & Driveway Access: 

 

 
Car parking & driveway access for Critical uses and Facilities would normally need to be protected from floods 
greater than the 1% AEP plus 0.1m freeboard. As the car parking and loading access for Liverpool Hospital 
Redevelopment provides a flow path to basement level buildings flood protection will be provided up to the 
PMF level. 
 
Evacuation:  

 
The above planning control will be satisfied by providing flood protection up to the PMF level.  
 
Management and Design: 

 

  
The above planning control will be satisfied by providing flood protection up to the PMF level.  
 
Fencing: 

 

 
There is no proposed fencing below the 1 % AEP plus 0.5m freeboard or located within the PMF floodway.  
 

2.3 Existing flooding 

There are two identified flood risks to the site:  
 

 Mainstream flooding from Georges River; and 

 Localised overland flow from Liverpool CBD. 

 
Mainstream flooding is from Georges River to the south east of the site (Reference: Georges River Floodplain 
Risk Management Study & Plan, May 2004). Overland flooding is from the CBD catchment to the south and 
west of the site (Reference: Liverpool City Centre Overland Flow Path Mapping, December 2016). Each flood 
has different characteristics and affects different areas of the site. The peak mainstream flood level occurs 
during the 48-hour storm, whilst the peak overland flood level occurs during the 1.5 hour storm. The natural 
topography of the local catchment falls directly toward the low point in Goulburn Street, to the west of the 
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hospital site as shown in Figure 8. The combined extent of Council’s mainstream and overland flood modelling 
is shown in Figure 9. 
 

 
Figure 8 - Natural catchment topography and overland flow route through Liverpool CBD 
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Figure 9 - Flood extent for mainstream and overland flooding (Georges River Floodplain Risk Management Study & Plan, 
May 2004 and Liverpool City Centre Overland Flow Path Mapping, December 2016) 

2.3.1 Georges River Mainstream Flooding 

Liverpool City Council’s ePlanning Tool identifies mainstream flooding from Georges River affects most of the 
campus during the Probable Maximum Flood (PMF), although only a small area of the redevelopment site. 
The peak PMF level associated with mainstream flooding is 10.80m AHD. The western campus is not at risk 
from a 1 in 100 year (1% Annual Exceedance Probability - AEP) mainstream flood event. The peak 1% AEP 
flood level is 8.80m AHD.   
 

2.3.2 Local Overland Flooding 

In 2016 BMT WBM completed flood modelling of the CBD, for Liverpool City Council, following stormwater 
trunk line upgrades recommended in a previous flood study by GHD. The updated report identified significant 
localised overland flooding risk to Campbell, Goulburn, and Elizabeth Streets. Flooding to these streets is due 
to trapped low points within the overland flow path across the CBD catchment. Overland flow fills the trapped 
low point in Goulburn Street and overflows through the hospital site south along Elizabeth Street. The 1% AEP 
and PMF extents from the BMT WBM model are shown in Figure 10 and Figure 11 respectively.  
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Figure 10 - Overland 1% AEP flood extent (Liverpool City Centre Overland Flow Path Mapping, December 2016) 
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Figure 11 - Overland PMF extent (Liverpool City Centre Overland Flow Path Mapping, December 2016) 
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As per section 2.1 flood mitigation works in Goulburn and Campbell Street have already been approved under 
a separate application. The proposed stormwater upgrades include additional inlet pits and a new 900mm pipe 
collecting flows from the low point on Goulburn Street. This runs north then east along Campbell Street and 
connects to an existing 1200mm diameter pipe located adjacent to the north east corner of the existing MSCP. 
About 130m of existing pipe from this connection point back to the low point on Forbes & Campbell Street is 
to be re-laid at a flatter grade to ensure adequate cover in Goulburn Street. These works are being undertaken 
to alleviate known flooding issues at the existing hospital including inundation of the basement car park (CP1) 
exit.   
 
The BMT WBM overland flood model was provided by Liverpool City Council and updated by TTW as part of 
the planning submission for the approved upgrade works. The BMT WBM flood model was extended east to 
the rail tracks to include the hospitals western campus, and north to Lachlan Street to include the school. The 
extension to Lachlan Street included the upstream catchment for an existing pipe that runs east along the 
connection between Forbes Street and Burnside Drive, adjacent to the northern site boundary. This information 
was taken from Liverpool City Council record drawings. The model was also updated to reflect the latest 
available information at the time including topographical and drainage surveys. All other parameters of the 
Council flood model remained unchanged. This updated flood model including the approved upgrade works 
provides the baseline 1% AEP and PMF flood depths shown in Figure 12 and Figure 13 respectively.  
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Figure 12 – Baseline 1% AEP flood depth with approved stormwater upgrades   

 
Figure 13 - Baseline PMF flood depth with approved stormwater upgrades 
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2.4 Proposed flooding 

The Liverpool Hospital Redevelopment is outside the 1% AEP flood extents. Therefore, the proposed flooding 
focuses on the PMF and providing protection to the hospital up to the PMF water level as detailed in section 
2.2.4. A sensitivity analysis for the impacts of climate change is also included as detailed in section 2.4.1. 
 

2.4.1 Climate change 

The SEARs flooding requirement includes assessment of the potential effects of climate change, sea level rise 
and an increase in rainfall intensity.  
 
Sea level rises will have a negligible effect on flood levels as the mainstream flooding from the Georges River 
has minimal impact on the Liverpool Hospital Redevelopment. It would also not impact the free discharge tail 
water condition adopted as the critical durations of the mainstream and overland flooding do not coincide. This 
is supported by the downstream boundary condition sensitivity analysis documented in BMT WBM Liverpool 
City Centre Overland Flow Path Mapping (December 2016).   
 
Australian Rainfall and Runoff (ARR) recommends that if the design probability for a structure is 1% AEP then 
the possible impacts of climate change should be assessed using 0.5% and 0.2% AEP (Bates et al. 2015, 
ARR Book 2 Rainfall Estimation p.42). ARR does not recommend any additional analysis with respect to 
climate change impacts on the PMF. The Liverpool City Centre Overland Flow Path Mapping included a 
sensitivity analysis of rainfall intensity increases of 10%, 20% and 30% based on the NSW Government 
guideline (DECC, 2007) for Practical Consideration of Climate Change. The 0.5% and 0.2% AEP events 
represent increase in intensities of about 9% and 23% respectively. As a result, a sensitivity analysis has been 
conducted adopting a worst case 30% increase in rainfall intensity. The results are included Figure 17 and 
show that whilst flooding increases it is still contained within the road reserve. Therefore, the hospital remains 
outside the 1% AEP flood extents.  
 

2.4.2 Proposed flood protection 

The Liverpool Hospital Redevelopment will provide flood protection up to the PMF. A combination of flood 
barriers and doors will protect thresholds to the ground floor and basement parking or loading areas. These 
are indicatively shown in Figure 14 and will be subject to detailed design and coordination. 
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Figure 14 - Proposed PMF flood protection 

 

2.4.3 Proposed flood depth 

The proposed flood depths and levels for the 1% AEP and PMF are shown in Figure 15 and Figure 16. The 
sensitivity analysis for climate change including a 30% increase in rainfall intensities is shown in Figure 17.  
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Figure 15 - Proposed 1% AEP flood depth with approved stormwater upgrades 

 
Figure 16 - Proposed PMF flood depth with approved stormwater upgrades 
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Figure 17 - Proposed 1% AEP + 30% increase in rainfall intensity 
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3.0 Stormwater Drainage 

This section of the report addresses SEARs requirement ‘15. Drainage’ as shown in Figure 18: 
 

  
Figure 18 - SEARs requirement 15. Drainage (SSD-10389 - 27/11/19) 

3.1 Stormwater Quantity 

Section ‘6.1 Gravity Drainage to Council’s drainage system’ of the ‘Liverpool Development Control Plan (DCP) 
2008: Part 1 General Controls for all development’ provides guidance on the requirement for On-Site Detention 
(OSD). This is shown in Figure 19. It states OSD may only be used in the three instances outlined in item 2. 
 

 Stormwater pipe system is unable to cater for the increase in discharge due to the development: 

As the site is fully developed and the impervious area is not increasing there will be no increase in 
discharge due to the development.   

 Increase to impervious area: 

The site is fully developed, and the proposed works will not lead to an increase in the impervious area.   

 Direct connection to the kerb and gutter: 

The proposed works are limited to access roads and landscaping within the hospital site. Therefore, 
there are no direct connections proposed to the Council kerb and gutter system.  

Based on the above and the proximity of the site to the tidal St Georges River it is not proposed to provide 
OSD.  
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Figure 19 - OSD requirement from Liverpool DCP 

3.2 Stormwater Quality 

The drainage SEARS requirement states ‘detail measures to minimise operational water quality impacts on 
surface waters and groundwater. This has been satisfied by meeting the water quality targets contained in 
Section ‘6.4 Stormwater Runoff Quality’ of the Liverpool DCP. These are shown in Figure 20.  
 

 
Figure 20 - Water Quality targets (Liverpool DCP) 
 
The site is split into three catchments as shown in Figure 21. The southern catchment shown in blue, the 
northern in red, and eastern in yellow. Each catchment drains to bio-retention treatment system located with 
the proposed soft landscaping. These have been modelled in MUSIC to ensure the pollutant reduction targets 
are met. The network and results are show in Figure 22, Figure 23 and Figure 24. 
 
 
 
 



Health Infrastructure 13 March 2020 
Flooding and Stormwater SSDA Report 181052 

 

 

Taylor Thomson Whitting (NSW) Pty Ltd           
© 2020 Taylor Thomson Whitting       Page 24 of 30 

Water Sustainable Urban Design (WSUD) principles will be applied where possible across the site through the 
use of passive irrigation and water quality treatment. Passive irrigation will direct runoff from roofs or hard 
standing to soft landscaping areas. This will both reduce the potable water demand for irrigation and reduce 
the volume of water leaving the site. WSUD will also be utilised in the water quality treatment with the inclusion 
of bio-retention treatment as per the MUSIC modelling. All WSUD proposals are subject to detailed design and 
coordination.       
 
 
 

 
Figure 21 - Stormwater quality catchments 
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Figure 22 - Southern catchment MUSIC results 
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Figure 23 - Northern catchment MUSIC results 
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Figure 24 - Eastern catchment MUSIC results 
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4.0 Erosion and Sediment Control 

This section of the report addresses the SEARs requirement ’19. Water and Soils’ as shown in Figure 25: 
 

 
Figure 25 - SEARs requirement 19. Soils and Water (SSD-10389 - 27/11/19) 

 

Erosion and sediment control devices and procedures will be put in place during construction to ensure that 
stormwater runoff will be collected and diverted around the disturbed site with sediments removed prior to 
discharge to the existing stormwater system.  

The proposed controls are shown in Appendix B, and will include: 

 Silt fences at the downstream boundary of the construction zone; 

 Wash down and diversions at temporary vehicle entrances/exists to the construction zone; 

 Sedimentation trap/basin with outlet control and overflow; 

 Diversions to prevent upstream runoff entering the construction zone; and 

 Sandbag sediment traps and geotextile filters to protect existing stormwater pits and inlets. 

 

The erosion controls and sediment collection devices will need to be modified and adjusted by the contractor 
to suit building work stages and programme as it progresses. 

All erosion and sediment control measures are to be constructed in accordance with “Managing Urban 
Stormwater – Soils & Construction Volume 1 2004 (Landcom)” and “Approved Methods for the Modelling and 
Assessment of air pollutants in NSW (EPA). 
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Appendix A 

Stormwater Management Plan 
 
 






