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1.0 Introduction 
 

This report has been prepared by Robert Bird Group (RBG) to outline the Stormwater Management 
Plan (SWMP) for the Biological Sciences Project at the University of New South Wales Kensington 
Campus, (the Site). 
 
The project is being completed across 3 stages, which include the Enabling Works (not part of this 
approval process), Stage 1 and Stage 2 works. The Civil works involved on the project generally 
form part of the Enabling Works and Stage 1 works. Robert Bird Group has been engaged to 
provide civil engineering consultancy services for the Stage 1 works, with the Enabling Works 
design provided by others under separate contracts and development approval.  
 
RBG have co-ordinated the Enabling Works design within our Stage 1 Stormwater Management 
Plan to give an overall perspective of the works where possible. 
 
This report provides a summary of the design principles and relevant SEARS requirements for 
stormwater management on the site. Civil design drawings have been prepared by RBG for Stage 
1, which include the proposed sediment and erosion control strategy and the extent of the 
stormwater management principals. These drawings are included in Appendix A. 

 
2.0 Site Description 
 

The Site is located in the suburb of Kensington, within the Randwick City Council local government 
area. Located within the Kensington campus at the University of New South Wales, the site is 
approximately 0.4ha in size and is bounded by Botany St to the east, Samuels Ave and the 
Samuels Building to the south, Biolink Building and Chancellery Walk to the west, and the Michael 
Birt Lawn and Wallace Wurth Building to the North. Refer Figure 2.1 for a Site locality plan. 

 
The Site is the current location of the Biomedical Theatres Building which is being demolished 
under a separate approval, and Building D26 (to be retained, with a new façade). The main access 
point for the new development services is a large loading dock area for waste and other deliveries, 
which can be accessed from Samuels Avenue.  
 
Currently, there is an existing second pedestrian access which is located in the south west corner 
of Site between the Samuels building and the existing biosciences building. This links though to 
Chancellery Walk. 
 

 
Figure 2.1 –Site locality plan – Stage 1 (refer Section 2.1.2) 
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2.1 Proposed Works 
 
The proposed development will replace the Biomedical Theatres Building with a new building and 
loading dock area. An indicative site layout is provided in Figure 2.2. 

 

 
Figure 2.2 – Indicative Site Layout – Ground Floor 

 
 

As noted in the Introduction, the Biological Sciences Project will be completed in multiple stages. 
These include Enabling Works, Stage 1 and Stage 2 works. 
 
Below is a summary of the different stages and their perspective scopes for reference. 
 
2.1.1 Enabling Works (Civil design by others/approved under separate approval) 
 
The Enabling Works stage will generally consist of the following:  
 

• demolition of the Biomedical Theatres building and general structures on the proposed site; 
• re-alignment of High Voltage (HV) power supply to a number of Upper Campus buildings, 

including the creation of two new substations to replace an existing Substation;  
• relocation of general underground services; 
• replacement of the sewer and stormwater lines parallel to Botany Road; 
• re-alignment of Library Walk as it meets Gate 11 on Botany Street; and 
• demolition, relocation and new construction of general stormwater drainage services 

throughout the site, including:  
o general removal of existing drainage within or close to the proposed new structure 

footprint. 
o general drainage to replace removed alignments for existing surface inlets and 

downpipes. 
o new connections to a 600mm diameter main line running parallel to Botany Street. 
o a main line through the accessway between the new building and existing Samuels 

building. 
o construction of a new On Site Detention (OSD) Tank to reduce flows leaving the 

precinct.  
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2.1.2 Stage 1 Works (Civil design by RBG) 
 
The Stage 1 works generally includes the following: 

 

• construction of a new building (identified as E26);  
• relocation of existing operations from D26 into E26;  
• refurbishment of Biolink (D26) lower ground floor;  
• removal of temporary facilities (including some provided as part of the Enabling Works); 
• reconstruction of a new loading dock and accessway; and  
• additional stormwater drainage associated with specific elements of the Stage 1 works 

including: 
o surface inlet pits and a grated drain through the loading dock accessway, required 

to ensure that falls to minor drainage structures and overland flow provisions are 
achieved; and 

o subsoil drainage, a swale drain and a surface inlet pit for Botany Street frontage 
works. 

 
2.1.3 Stage 2 Works (Generally no civil design expected) 
 
The Stage 2 works are expected to include the following: 

 

• façade upgrade of the D26 Biosciences building North wing; 
• new plantroom enclosure on the roof of D26 North; 
• build connections between north wing and new building; 
• additional landscaping; 
• ground floor of D26 refurbishment;  
• construction of Ground floor linkage through to Chancellery Walk; and 
• subsoil drainage for a Western landscaped region adjacent to Chancellery Walk. This area 

may be constructed as part of Stage 2 works.   
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3.0 Existing Stormwater Drainage System 
 

3.1 Existing Site Catchment Analysis 
 
The site is generally located at the high point within the University and surrounding locality.  
 
To the east, the site naturally falls to the UNSW boundary at Botany Street. Botany Street appears 
to be an existing overland flow path with a catchment starting approximately 110m north of the site 
at the High Street intersection. Botany Street continues to fall from this intersection, past the 
Biological Sciences Project and to the south. 
 
Within UNSW, the region to the north of the Site may be slightly higher or approximately level with 
the project site. The existing D26 Biological Sciences building is located along the full northern 
boundary of the project site. There are existing natural falls from the project site to the east and 
south within the UNSW campus.  
 
In general, the site’s heightened location minimises the impacts from external flows, however an 
initial assessment of the stormwater runoff along Botany Street has been examined and noted in 
the following section. 
 
3.1.1 Existing External Catchment – Botany Street 
 
As noted above, an existing external catchment exists to the east of the Site with an overland flow 
path through Botany Street, flowing to the south. 
 
The proposed structures on the project site are significantly higher than the Botany Street road 
reserve, however RBG has performed an initial assessment of the flood levels in relation to the 
proposed floor levels to satisfy that the site is indeed clear of external stormwater ingress and that 
the proposed works also are in accordance with the freeboard requirements of Randwick City 
Council. 
 
The Site and the upstream extent of this catchment are located approximately at a localised crest 
in the region. The grades and natural terrain are relatively flat at this crest and thus the exact 
catchment extents are difficult to estimate. GIS data has been partially included to assess the 
external catchment, however for parts of this catchment to the north of the site the GIS data is 
noted as conflicting with the witnessed area details. Where this has occurred witnessed high points 
have governed over GIS data.  
 
Figure 3.1 below denotes the assumed external Botany Street catchment in relation to the Site.   
 

 
Figure 3.1 – Botany Street Catchment 
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RBG has assumed the following catchment extents: 
 

• High Street to the north of the site is assumed to have a localised crest with flows to the 
east and west. We have assumed the location of this crest based on GIS data and have 
also assumed that overland flows from High Street will drain to Botany Street. This may be 
a conservative assumption as High Street appears to fall more at the intersection towards 
the west, than Botany Street does to the south and towards the project site. 

 
• Botany Street continues to the north of the High Street intersection and a flow path is also 

assumed to exist down this section of the road reserve. From the shape of the intersection, 
RBG has assumed that this catchment will flow on to High Street and to the west and thus 
has not been included in our catchment assessment.  

 
• For the section of Botany Street that is in between the Site and the High Street 

intersection, RBG have simply assumed that approximately half the area of the Botany 
Street properties flow towards the roadway. 

 
• Within the UNSW campus, RBG have conservatively assumed that approximately half of 

the area north of the site will flow to Botany Street and that the project site falls to Botany 
Street.    

 
• Along the Botany Street road reserve, there appears to be a localised crest at the High 

Street intersection, an approximate 1% fall towards the project site, followed by an 
increase on longitudinal grade just north of the site to approximately 5%. The road crossfall 
along the frontage of the site is quite steep with the road centre crest significantly higher 
than top of kerb levels. This would generally result in flows along either side of the road 
and into the footpaths before surface water flow along the full road width.  

 

 
Figure 3.2 – View north along Botany Street towards High Street intersection 
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Figure 3.3 – View south along Botany Street towards Barker Street (south) 

 
Catchment flow paths have been estimated from assessing the site characteristics, GIS levels and 
survey data. Peak flows for various Average Recurrence Intervals (ARIs) were determined by the 
rational method based on sub-catchment area and surface type (roof, pavement, landscaping).  
 
The existing conditions indicate that the Botany Street catchment will bypass the site as it is 
significantly lower than the proposed development with the lower ground floor of the site ranging 
approximately from 1.3m to 1.6m above the road. 
 
From the catchment assessment, during a 100 year ARI event, a water level of approximately 
220mm above the Botany Street gutter invert level will exist at a section along the lower side of the 
new building.  
 
It has been noted that 500 mm freeboard is to be provided for overland flow paths. From RBG’s 
initial assessment noted above, the Site is indeed clear of surface water with an adequate level of 
freeboard provided. 

 
3.1.2 Existing Catchment – UNSW Site 
 
The stormwater drainage within the UNSW Kensington Campus is governed by the Campus 2020 
Masterplan Stormwater Strategy (CMSS) prepared by Roger Andrews of ANA Technical Services 
Pty Ltd (refer Appendix B). The UNSW site is made up of 6 main catchment zones with individual 
under-ground stormwater drainage systems and overland flow paths that discharge to various 
locations in the UNSW campus and Randwick City Council catchments. 
 
The Site is located in sub-area “E” shown in the UNSW CMSS. The total sub-area “E” has the 
following characteristics/constraints: 
 

• the catchment area is approximately 2.37ha and all areas are to drain to Botany Street 
Catchment, via a combination of the campus under-ground piped drainage network and 
overland flow paths; 

• all developments require detention to Council Standards; and 
• overland flow is directed towards the Botany Street catchment at the south east corner of the 

site.   
 

An overland flow path from the Lowy Cancer Research Centre and surrounding buildings (refer 
sub-area “A”) is directed towards detention at the village green. This flow path is shown to run 
along the western boundary of the Biosciences precinct, but is shown to be directed away from the 
Site.  
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3.2 Existing Site Stormwater Drainage Network 
 
3.2.1 Existing Stormwater Drainage Network 
 
The existing drainage network through the Site is shown below and also denoted on the RBG 
stormwater management plan. It can be seen, that roof and surface water are generally collected 
and transported to connect to a main 600mm diameter line that runs parallel to Botany Street. This 
line continues through the campus adjacent to the Australian School of Graduate Management with 
further connections and discharges through a 750mm diameter line to the Council drainage 
network in Botany Street above the intersection with Oval Lane. 
 

 
Figure 3.4 – Existing Site stormwater drainage infrastructure 
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4.0 Proposed Stormwater Management Strategy 

 
4.1 Outline 

 
The proposed site stormwater drainage system has been designed to adhere to the Campus 2020 
Masterplan. Generally, additions to the Enabling Works stormwater design have been minimised 
and the existing catchment areas maintained. 
 
4.2 Proposed Stormwater Catchment Analysis 

 
A catchment analysis was undertaken for the proposed site within the Enabling Works stage to 
determine discharging flows for various ARIs and on-site detention (OSD) requirements in 
accordance with the UNSW Campus 2020 Masterplan and Randwick City Council requirements. 
 
OSD was deemed to be required and a 166m3 tank has been proposed as part of the Enabling 
Works package. RBG understands that the volume provided for this tank is slightly larger than 
Council requirements and was coordinated through UNSW FM and the Enabling Works project 
team, and reviewed with Council. 
 
4.3 Proposed Stage 1 Stormwater Drainage Design 

 
The proposed stormwater drainage system is generally designed to discharge the 1 in 100 year 
ARI flows within the pipe network and into the enabling works system and into the OSD tank. Parts 
of the site for larger storm events will discharge by a combination of the stormwater pipes and 
overland flow.  
 
The majority of the existing stormwater drainage will be demolished to allow for the new building 
footprint. The Enabling Works includes a newly aligned stormwater line through the site and 
provision for OSD. 
 
The additional stormwater infrastructure proposed for the Stage 1 works will connect to the 
Enabling Works drainage network.  
 
The loading dock accessway will be regraded to form a “V-shape” cross section to fall towards a 
grated drain in the roadway. Crests and sags have been designed along this access way to allow 
for surface water collection in minor events as well as overland flow. Connection into the Enabling 
Works stormwater will be through pits located in front of the proposed loading dock. 
 
Subsoil drainage, a swale drain and a surface inlet pit for Botany Street frontage works are also 
proposed for Stage 1 as well as subsoil drainage for a western landscaped region adjacent to 
Chancellery Walk (Stage 2). 
 
Given the significant staging of the works, RBG’s Stormwater Management Plan, drawing C6-01 
(refer Appendix A) shows existing infrastructure to remain and to be demolished, proposed 
Enabling Works drainage as well as the proposed Stage 1 drainage works. 
 
A hydraulic DRAINS model was created to assess the Stage 1 connections into the Enabling 
Works stormwater drainage network (refer Figure 4.1). DRAINS is widely used for designing and 
analysing urban stormwater drainage systems, using design rainfall data derived from Australian 
Rainfall and Runoff (AR&R).  
 
It is understood that the Site Enabling Works stormwater drainage network has been designed 
such that general local drainage up to the 1 in 100 year ARI flows are transported to the OSD tank 
with an overland flow path provided to cater for larger events or in the circumstance where 
blockages greater than 50% inlet capacity occur. 
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4.3.1 Modelling Parameters 
 
The DRAINS model for the Site adopted a Rational Method hydrological model with the following 
minor (20 year ARI) and major (100 year ARI) Intensity-Frequency-Duration (IFD) information: 
 

Duration  Minor Storm Intensity 
(20 year ARI) (mm/hr) 

Major Storm Intensity 
(100 year ARI) (mm/hr) 

6 minutes 200 255 
1 hour 73 96.2 

12 hours 13.9 18.3 
72 hours 4.28 5.59 

Table 4.1 – IFD Data 
   

Whilst the majority of the site is impervious, the pervious areas of grassed landscaping within some 
sub-catchments have also been considered in the model. 
 
Results of the proposed Stage 1 stormwater works assessment through DRAINS have shown 
general compliance with the Enabling Works concept and the University Campus 2020 masterplan.   
 
4.3.2 DRAINS Network Diagram 

 
The DRAINS model is shown below for reference. 

 

 
Figure 4.1 – DRAINS network diagram 

 
 

4.4 On-Site Detention 
 
In accordance with the relevant section of the UNSW campus 2020 masterplan (refer Stormwater 
Management Catchment Plan Appendix B), ‘All developments require full detention to Council 
standard requirements’.  
 
A below-ground detention system will be installed as part of the Enabling Works and will discharge 
to council drainage at the south east corner of the University site. As discussed in Section 4.2, an 
OSD tank has been proposed as part of the Enabling Works. Details of the OSD system is 
documented by LHO Group, which does not form part of this submission 
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4.5 Overland Flow 
 

The Site has one minor internal overland flow path. In the event of a major storm event, blockage, 
or other failure of the stormwater system, stormwater will be directed along this flow path.  
 
This overland flow path runs in an easterly direction along the loading dock access way, which is 
designed to fall towards the Samuels Avenue and the Botany Street vehicle crossing and is 
indicated on the Stormwater Management Plan drawing C6-01 (refer Appendix A). 
 
A minimum freeboard of 500mm has been noted as a condition of development for overland flow 
paths or trapped low points the 1 in 100 ARI storm event (Major). RBG notes that this site is very 
constrained with existing buildings in close proximity. Existing ground levels generally slope away 
from the proposed development, and as such, mitigate the overall risk of flooding. 
 
RBG has modelled the catchment leading to this flow path and assessed the critical water levels. 
Currently the proposed dock has been designed to be free from surface water ingress in the major 
storm event and has a general RL of 53.00. No freeboard to the loading dock has been provided in 
the design. The critical scenario for the internal overland flow path model shows a water level just 
below the loading dock level at 52.98 (refer Figure 4.2). It must be noted that our current 
assessment is through a HecRas 1D model, conservatively assuming that all in-ground drainage is 
100% blocked during the major stormwater event. This assessment method has been used for a 
previous UNSW development with existing constraints of long structures either side of a narrow 
roadway preventing standard levels of freeboard from being achieved.  
 
The lower ground finished floor level is generally proposed at an RL of 53.47. This matches the 
surrounding structures and provides 490mm freeboard from the highest surface water level along 
the overland flow path. Waste and Storage areas adjacent to the Loading Dock have been 
designed with an RL of 53.00 and are therefore with less than the 490mm freeboard in the major 
event. 
 

 
Figure 4.2 – HEC-RAS overland flow path modelling 
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4.6 Water Quality 
 
Water quality management and Water Sensitive Urban Design (WSUD) have become common 
practice in the urban development industry. WSUD is a design approach that considers and 
attempts to mitigate the impact of development stormwater discharges in a manner which is 
sensitive to the water cycle and the receiving environment.  This includes managing potable 
(drinking) water, surface water, wastewater (sewage and grey water), as well as natural 
watercourses. Refer Figure 4.3 below which provides an example schematic of a WSUD water 
balance.  
 

  
Figure 4.3 – WSUD water balance schematic (Hoban & Wong 2006) 

 
It has been noted that an Integrated Water Management Plan has been requested for the 
development as part of the SEARs. To date, RBG is assuming that this management plan 
predominately relates to potable water, sewerage and water sensitive landscaping measures and 
thus a MUSIC model has not been produced for this submission and water quality targets have not 
been assessed. 
 
4.6.1 WSUD Approach 
 
The WSUD approach for this project includes the provision of pit inserts within the loading dock 
accessway. From discussions with the Enabling Works project team, RBG has also been informed 
that a HumeCeptor exists downstream of the Site and was possibly installed with provisions for 
future developments in the upstream catchments. 
 
The proposed Stage 1 stormwater quality management option to be implemented has been 
summarised in Table 4.2 below. 

 

Stormwater Quality 
Management Options Discussion 

Stormwater360 EnviroPod 

The Stormwater360 Enviropod is a cost-effective and easily 
maintained gully pit insert that is effective at removing litter, 
debris, and other pollutants from urban runoff. Stormwater360 
have specific MUSIC nodes for their proprietary in-ground 
treatment devices, including the Enviropod, which can be used 
for simulating these proprietary products in the model. 
 
Other proprietary devices may be substituted subject to 
demonstration they meet the required water quality treatment 
requirements. 

Table 4.2 – Stormwater Quality Measures 
 

 
Water quality control will therefore be achieved using a treatment train approach. The HumeCeptor 
will treat water of its hydrocarbons and fine suspended solids, while Enviropod pit inserts will be 
located at appropriate upstream pits to capture gross pollutants and coarse suspended solids.  
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4.6.2 Maintenance of Water Quality Treatment Devices 
 
Water quality treatment devices require regular maintenance. A detailed maintenance plan is to be 
developed following final selection of the treatment devices to be installed. An indicative 
maintenance plan is provided below.  
 

• Stormwater360 Enviropods 
- In accordance with the manufacturer’s technical manual and owner’s 

manual; 
- Periodic (6 monthly) inspection, cleaning and removal of any gross 

pollutants and coarse sediment that is deposited in the device. 

 
5.0 Erosion and Sediment Control         
 

Erosion and sediment controls will be provided during the construction phase in accordance with 
Council guidelines.  An Erosion and Sediment Control Plan has been prepared and is included in 
Appendix A.  The plan includes measures such as sediment fences at the downstream edges of all 
disturbed areas, filters at all existing pits collecting stormwater runoff from disturbed areas, and a 
truck shaker tray at each point of access to the work area.   
 
 

6.0 Conclusion 
 
This stormwater management report has outlined the proposed stormwater drainage measures for 
the Stage 1 works of the proposed Biological Sciences Project. This report is to be read in 
conjunction with the attached plans noted in the appendices and Enabling Works documentation 
referenced if further clarification on the Enabling Works stage is required.  
 
The project is to be constructed in a number of separate stages, with the majority of the stormwater 
drainage works to be constructed in the Enabling Works stage, which has been designed by 
others. The Enabling Works stage includes the critical features of the main drainage line, 
catchment assessment and OSD tank for the site. Drainage infrastructure has also been proposed 
for the Stage 1 works and RBG have shown an overall arrangement of the staged project works on 
plan C6-01 in Appendix A to help provide an inclusive picture of the total project works involved. 
 
The Site is located generally at a localised high point or crest within the UNSW campus and greater 
locality. An external catchment flowing through Botany Street has been assessed and found to not 
impact on the proposed building or compromise freeboard requirements. A minor overland flow 
path is also present within the project site. It has been found that achieving the noted freeboard 
requirements is difficult for this internal flow path due to existing constraints.  
 
Water quality and sediment control measures have been proposed for the construction and post 
developed site conditions, these are also noted in the plans attached in Appendix A.   
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Appendix A 
RBG Civil Design Drawings 
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Appendix B 
Campus 2020 Stormwater Catchment 

Management Plan 
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