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CIVIL ENGINEERING SERVICES 
1. INTRODUCTION  

 
This report supports a State Significant Development Application (SSDA) for the proposed UNSW 
Health Translation Hub (UNSW HTH) at the Randwick Hospitals Campus (RHC), which is submitted 
to the Department of Planning, Industry and Environment (DPIE) pursuant to Part 4 of the 
Environmental Planning and Assessment Act 1979 (the Act). Health Infrastructure on behalf of Health 
Administration Corporation (HAC) is the applicant for the UNSW HTH, which will be delivered with the 
University of New South Wales (UNSW). 
 
The UNSW HTH forms an extension of the existing and proposed hospital facilities at the RHC, 
providing a specialist health-related research and education facility on the Campus. 
 

1.1 BACKGROUND 
 
A partnership agreement has been established between HAC and the UNSW to develop the UNSW 
HTH. This partnership will also allow UNSW to operate the building as well as manage its design and 
delivery. 
 
The partnership will bring together educational and medical researchers, clinicians, educators and 
public health officials to drive excellence, and support the rapid translation of research, innovation and 
education into improved patient care. It will strengthen the symbiotic relationship between UNSW and 
the RHC and its research institutes and broader health partners which form part of the Randwick Health 
and Innovation Precinct (RHIP).  
 
The UNSW HTH will build on the existing affiliation between UNSW and the Sydney Children’s Hospital 
Network (SCHN); Health Infrastructure; and the South Eastern Sydney Local Health District, including 
Prince of Wales Hospital, The Royal Hospital for Women and Eastern Suburbs Mental Health Services. 
 
 

1.2 SITE DESCRIPTION AND LOCATION 
 
The site is located approximately 6 kilometres (km) from the Sydney Central Business District (CBD), 
within the Randwick Local Government Area (LGA). It is located approximately 4km from Sydney 
Airport. Figure 1.1 provides a regional context map of the site showing its location in relation to the 
Sydney CBD and surrounding centres. 
 
This block sits in between the existing Randwick Hospitals Campus and the UNSW Kensington 
Campus, and directly adjacent to the CBD and South East Light Rail service which runs along High 
Street (Error! Reference source not found.). The site of the proposed UNSW HTH has an area of 
8,897square metres (sqm).  
 
The site has been subject to some site preparation and early works associated with the broader 
development of the block. Adjacent to the site, along the High Street and Botany Road frontages, runs 
a 6-metre (m) wide stormwater and sewage easement. 
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Figure 1.1: Site Context (Source: Google Maps and Ethos Urban) 

 

 
Figure 1.2: Site Aerial (Source: Nearmaps and Ethos Urban) 
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1.3 OVERVIEW OF THE PROPOSED DEVELOPMENT 
 
The proposal involves the expansion of the existing and proposed hospital facilities at the RHC to 
provide ancillary health research and education uses. This will be in the form of a single building which 
will be physically connected (at podium level) to the neighbouring Sydney Children’s Hospital Stage 1 
and Children’s Comprehensive Cancer Centre (SCH Stage 1 and the CCCC) redevelopment.  

 
Specifically, the SSDA seeks approval for: 

 Relevant site preparation, excavation and enabling works. 
 Construction and use of a new, 15-storey building accommodating research and health education 

uses, comprising: 

 One basement level; and  
 A total GFA of approximately 35,600sqm, including health-related research, education and 

administrative floor space.  

 Pedestrian link bridges connecting the UNSW Kensington Campus to the RHC, via the Wallace Wurth 
Building to the UNSW HTH and through to the SCH Stage 1 and the CCCC. 

 Landscaping and public domain works, including the creation of over 2,500 sqm of new publicly 
accessible open space within the eastern portion of the site, sitting between the UNSW HTH and the 
SCH Stage 1 and the CCCC redevelopment. 

 Building signage. 
 Stratum subdivision. 

 Services and utilities augmentation as required. 
 

 

1.4 OPERATION AND FUNCTION OF THE HTH 
 

The UNSW HTH will be an expansion of the RHC to accommodate new health related education, research, 
and administrative facilities. It will include: 

 Purpose-built spaces for health educators and researchers to work alongside clinicians.  

 Floor plates for health translation research focused work with physical connections to the SCH Stage1 
and the CCCC and wider Randwick Hospitals Campus. 

 Dedicated facilities for the CCCC directly linking the UNSW HTH with the SCH Stage 1 and the CCCC.  

 An education hub, including education and training rooms allowing hospital staff to educate and train 
UNSW medical students.  

 Facilities for education, training, research, seminars and industry events.  

 Clinical schools for the Women’s and Children’s Health, Psychiatry and Prince of Wales Hospital.  
 Ambulatory care clinics including in neurosciences, public and population health.  

 Supporting facilities including retail premises.  
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1.5 SECRETARY’S ENVIRONMENTAL ASSESSMENT REQUIREMENTS 
Department of Planning, Industry and Environment has issued Secretary’s Environmental Assessment Requirements (SEARs) for the proposed 
development. This report has been prepared having regard to the relevant SEARs as follows: 

Sears Requirement / Description Relevant Section of Report 

15. Stormwater Drainage 

Provide: 
 a preliminary stormwater management plan for the development that:  

- is prepared by a suitably qualified person in consultation with 
Council and any other relevant drainage authority 

- details the proposed drainage design for the site including on-
site detention facilities, water quality measures and the 
nominated discharge point  

- demonstrates compliance with Council or other drainage 
authority requirements.  

 stormwater plans detailing the proposed methods of drainage without 
impacting on the downstream properties. 
 

Where drainage infrastructure works are required that would be handed over to 
Council, provide full hydraulic details and detailed plans and specifications of 
proposed works that have been prepared in consultation with Council and comply 
with Council’s relevant standards. 

Refer Section 5 for details on the proposed stormwater drainage system. 

Stormwater drainage plans and details have been provided by WS&P on the following 
drawings: 

7047000-WS+P-CS-DA-C6.01 – Stormwater Layout Plan 

7047000-WS+P-CS-DA-C6.02 – Pit Schedule 

7047000-WS+P-CS-DA-C6.03 – Stormwater Catchment Plan 

7047000-WS+P-CS-DA-C6.04 – OSD Plan & Sections 

7047000-WS+P-CS-DA-C6.06 – Stormwater Drainage Details 

7047000-WS+P-CS-DA-C6.11 – WSUD Treatment Device Details 

Refer Section 6 for details on the proposed water sensitive urban design water quality 
treatment system. 

16. Flooding 

 Identify any flood risk on-site in consultation with Council and having 
regard to the most recent flood studies for the project area and the 
potential effects of climate change, sea level rise and an increase in 
rainfall intensity 

 Assess the impacts of the development, including any changes to 
flood risk on-site or off-site, and detail design solutions to mitigate 
flood risk where required. 

Relevant Policies and Guidelines: 

NSW Floodplain Development Manual (DIPNR, 2005) 

Refer Section 4.4 for the flooding design criteria consider and Section 5 for proposed 
stormwater drainage system. 
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1.6 SUMMARY OF MITIGATION MEASURES 
Based on the findings and recommendations of this report, the following measures are suggested to mitigate the identified impacts of the development: 

Sears Requirement / Description Mitigation Measure 

15. Stormwater Drainage 

Provide: 
 a preliminary stormwater management plan for the development that:  

- is prepared by a suitably qualified person in consultation with 
Council and any other relevant drainage authority 

- details the proposed drainage design for the site including on-
site detention facilities, water quality measures and the 
nominated discharge point  

- demonstrates compliance with Council or other drainage 
authority requirements. 
 

 
 stormwater plans detailing the proposed methods of drainage without 

impacting on the downstream properties. 

 
 This report outlines the preliminary stormwater management plan. 

- All Council and relevant authority requirements which has been considered 
are listed in Section 4. 

- Refer Section 5 for details on the proposed stormwater drainage system. 
Refer Section 6 for details on the proposed water sensitive urban design 
water quality treatment system. 

- Refer to Section 5.2 for the stormwater drainage modelling results and 
Section 6.4 for the water quality modelling results which demonstrate 
compliance with the relevant requirements. 

 
 Stormwater drainage plans and details have been provided by WS&P on the 

following drawings: 
- 7047000-WS+P-CS-DA-C6.01 – Stormwater Layout Plan 
- 7047000-WS+P-CS-DA-C6.02 – Pit Schedule 
- 7047000-WS+P-CS-DA-C6.03 – Stormwater Catchment Plan 
- 7047000-WS+P-CS-DA-C6.04 – OSD Plan & Sections 
- 7047000-WS+P-CS-DA-C6.06 – Stormwater Drainage Details 
- 7047000-WS+P-CS-DA-C6.11 – WSUD Treatment Device Details  

Where drainage infrastructure works are required that would be handed over to 
Council, provide full hydraulic details and detailed plans and specifications of 
proposed works that have been prepared in consultation with Council and 
comply with Council’s relevant standards. 

There is no infrastructure proposed as part of the development to be handed over to Council. 
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Sears Requirement / Description Mitigation Measure 

16. Flooding 

 Identify any flood risk on-site in consultation with Council and having 
regard to the most recent flood studies for the project area and the 
potential effects of climate change, sea level rise and an increase in 
rainfall intensity 
 
 

 Assess the impacts of the development, including any changes to 
flood risk on-site or off-site, and detail design solutions to mitigate 
flood risk where required. 

 
Relevant Policies and Guidelines: 

NSW Floodplain Development Manual (DIPNR, 2005) 

 The Randwick Campus redevelopment ASB Project Summary Flood Report by 
BMT dated October 2018, the BMT letter dated 17th March 2019 which address the 
Probable Maximum Flood conditions in Botany, and Council’s flood planning 
requirements have been considered. Refer to Section 4.4 for the flooding design 
criteria. 
 

 The flood risks have been considered on-site in-line with the adjoining NSW Health 
Infrastructure projects and BMT Flood and Stormwater Modelling report. 
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2. ABBREVIATIONS AND DEFINITIONS 
 
AEP  Annual Exceedance Probability 
AHD  Australian Height Datum 
ARI  Average Recurrence Interval  
DN  Diameter (mm) 
EY  Exceedances per Year 
IFD  Intensity-Frequency-Duration 
L/s  Litres per second 
m/s  Metres per second 
MUSIC  Model for Urban Stormwater Improvement Conceptualisation 
OSD  On-Site Detention 
PSD  Permissible Site Discharge 
RCP  Reinforced Concrete Pipe 
RWT  Rainwater Reuse Tank 
SID  Safety In Design 
SSR  Site Storage Requirement 
WSC  Water Services Coordinator 
WSUD  Water Sensitive Urban Design 
 
The Use of Must, Shall & Should: 
 
In accordance with the international Organisation for Standardisation (ISO) Directives, the word “shall” 
is used to state that a requirement is strictly to be followed in order to conform to a Performance 
Requirement. Consequently, there can be no deviation from that requirement, other than a specific 
tolerance. 
 
It is noted that in legislation and specifications it is common to use the word “must” to express a 
requirement. The word “shall” in this document should be considered as equivalent to “must” in the 
legislation. 
 
The word “should” introduces a suggestion or recommendation that is not a requirement. It is not 
necessary that such recommendations or suggestions be followed in order to comply with the 
Performance Requirement. 
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3. EXISTING DRAINAGE INFRASTRUCTURE 
 

3.1 EXISTING DRAINAGE INFRASTRUCTURE & SITE GRADING 
 
A desktop review of the existing site and a site inspection were undertaken to determine the existing 
site conditions and drainage infrastructure within the proposed development site. The investigations 
revealed the following: 
 

 The existing site grades from north-east to south-west at an average grade of approximately 
2.5%; 

 There is existing stormwater culvert located at the north of the proposed development along 
the High Street when reticulates west then south along Botany Street. There are eight (8) 
grated inlet pits incorporated in the culvert along the north of the proposed development and 
there are twenty-two (22) grated surcharge pits to the south east of the proposed development. 
Refer to Schedule 1 Early and Enabling Works drawings prepared by ACOR for the details of 
the existing stormwater culvert; 

 There is an existing DN1050 pipe located at the south of the proposed development which 
reticulates from east to west. There are four (4) 1500SQ pits located along this stormwater 
line which reticulate south along Botany Street; 

 There is existing DN300 sewer pipe located adjacent the stormwater culvert alignment which 
intercepts the existing sewer line at the north with a sewer pit incorporated within the 
stormwater chamber. The sewer reticulates south. The existing DN300 sewer asset which 
previously traversed the proposed development, has been deviated, and therefore disused 
and removed; 

 There are four (4) Council kerb inlet pits located in High Street fronting the proposed 
development. 

 
Refer to Figure 3.1 below for aerial view of the current existing site and to Figure 3.2 for an illustration 
of the existing drainage infrastructure. 
 
Refer to Schedule 1 for the existing stormwater culvert drawings by ACOR. 
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Figure 3.1: Aerial View of the Randwick Campus Redevelopment (September 26, 2020) 

 

 

Figure 3.2: Existing Site Grading and Stormwater Infrastructure 
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4. AUTHORITY AND REGULATORY REQUIREMENTS 
 

4.1 DESIGN CRITERIA 
 
Table 4.1: Design Criteria 

Item Design Criteria 

Stormwater Drainage Works 

AS/NZS 3500.3 – 2015 – Stormwater Drainage 
Randwick City Council Development Control Plan 2013, Part B General 

Controls  
Randwick City Council Private Stormwater Code, March 2013 

 
Water Quality Requirements 

and Proposed Treatment 
System 

Draft NSW MUSIC Modelling Guidelines 2010 
Randwick City Council Development Control Plan 2013, Part B General 

Controls  

Sediment and Erosion 
Control 

Landcom ‘Blue Book’ – Managing Urban Stormwater Soils and Construction 
Guideline Edition 4 

 
The proposed development application design has considered the Planning Secretary’s Environmental 
Assessment Requirement, Section 4.12 of the Environmental Planning and Assessment Act 1979. The 
items related to civil and stormwater design has been set out in Table 4.2. 
 

4.2 STORMWATER DRAINAGE AND ON-SITE DETENTION (OSD) 
REQUIREMENTS 
 
With reference to the following documents, the Council requirements are presented in the sub-sections 
below: 

 Randwick City Council Private Stormwater Code (March 2013); 

 Randwick City Council Development Control Plan 2013, Part B General Controls. 
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4.3 STORMWATER DRAINAGE REQUIREMENTS 
 

 Post development stormwater discharge rates must not exceed pre-development discharge rates 
for all storm events up to 1 in 20-year storm; 

 An overland escape route or overflow system must be provided from the OSD system to the 
Council’s street drainage system for all storms up to and including the 1% AEP storm event. If the 
overland escape route is unavailable, the OSD tank must be sized to cater for the 1% AEP storm 
event; 

 The permissible site discharge (PSD) of the site is to be determined using the rational method. As 
the site is located in the Northern Ward of Randwick City Council (RCC) On-Site Detention map, 
the rainfall intensity of 55.4 mm/hr (20% AEP storm of 1 hour duration); 

 Stormwater discharged to the Council’s drainage system cannot exceed the PSD for the site for 
all storms up to and including the 5% AEP storm event; 

 The maximum discharge rate to Council’s kerb and gutter in all areas must not exceed 25L/s for 
the 5% AEP storm event, and; 

 Rainwater tanks cannot be used to meet OSD requirements.  
 
Please refer to Schedule 2 for calculations of the site PSD and to Figure 4.1 for Randwick Council On-
Site Detention Map and the location of the proposed system.  
 

 
Figure 4.1: Randwick Council On-site Detention Map 

 
 Minimum pit size is governed by pit depth to invert. For depth up to 600mm, minimum pit size of 

450mm x 450mm is required. For pit depth between 600mm and 1m, minimum pit size of 600mm 
x 600mm is required. For pit depth above 1m, minimum pit size of 750mm x 900mm is required;  

 Stormwater pipelines must be capable of discharging a 1 in 20-year storm flow. Minimum pipe size 
must be 150mm diameter. Site graded to direct any surplus flow to the proposed drainage system; 

 Sediment/silt arrestor pits are to be provided within site prior to stormwater being discharged from 
the site, and; 
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 Trash screen is required, prior to discharge to public drainage system, to for reduction of floatable 
material. 

4.4 FLOODING & FREEBOARD REQUIREMENTS 
 
The proposed development in UNSW Health Translational Hub is within the flooding zone, therefore 
500mm freeboard requirements above the Probable Maximum Flood (PMF) to the habitable spaces 
are required for the proposed development. The PMF flood level on High Street is 55.738, therefore 
with the 500mm freeboard requirement, the lowest FFL for the proposed development is RL56.24. 
 
The PMF flood level of 55.738 on High Street was provided by the Sydney Children’s Hospital (SCH) 
Stage 1 and Comprehensive Children’s Cancer Centre (CCCC) project team which is based on the 
flood model developed as part of the Integrated Acute Services Building (IASB) project. 
 
Refer to Figure 4.2 for the location of the proposed development on the flooding map and to      
Schedule 3 for BMT flood report and letter. 
 

 
Figure 4.2: Location of the proposed development on the flooding map (Source: Randwick LGA Flood 

Study 2018 & BMT) 

 
The nominated FFL level for the proposed building is RL56.24 and all external level have been 
designed to grade away from the development entries to minimise the risk of flooding. 
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4.5 WATER SENSITIVE URBAN DESIGN (WSUD) REQUIREMENTS 
 
As Randwick City Council does not specify minimum pollutant reduction targets, the Green Building 
Council of Australia requirements for water quality have been adopted. Refer to Table 4.1 for the 
pollutant reduction targets.  
 
Table 4.2: WSUD Stormwater Quality Reduction Targets (Source: GBCA) 

Pollutant Type 
Column A Target 

Reduction 
Percentage (%) 

Column B Target 
Reduction 

Percentage (%) 

Column C Target 
Reduction 

Percentage (%) 

Gross Pollutants (GP) 85 90 95 

Total Suspended Solids (TSS) 80 80 90 

Total Phosphorus (TP) 30 60 70 

Total Nitrogen (TN) 30 45 60 

 
As there is no ESD Framework requirements regarding targets reduction, the standard industry 
practice for this type of development is to adopt Column B targets. 
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5. PROPOSED STORMWATER SYSTEM 
 
The total site development area is 8897 m2. A breakdown of the proposed development area is 
presented in Table 5.1. 
 
Table 5.1: Breakdown of Proposed Development Site Catchment 

Catchment Impervious (m2) Pervious (m2) Total Area (m2) 

Plaza, Landscape & Hardstands 2401 981 3382 

Roof  3865 - 3865 

Bypass 825 825 1650 

Total Area 7091 1806 8897 

 
It is proposed that there will be On-Site Detention tank located suspended in the Basement. The size 
of the OSD tank has been calculated based on the Randwick City Council requirements and the 
proposed size is 300m3. Please refer to Figure 4.1 for the proposed location of the OSD Tank and 
Schedule 2 for the PSD Calculation. 
 

 
 Figure 4.1: Proposed location of On-Site Detention Tank. 

 
 



 

 
T:\7047000\Documents\Civil\Reports, Briefs, Letters & Registers\Design Reports\7074000-WS+P-CS-RP-0001 - UNSW Health Translation Hub DA Report 
[05].docx 

> 9 

 

5.1 STORMWATER SYSTEM DESIGN 

5.1.1 DRAINS INPUT PARAMETERS 

The drainage system has been modelled utilising DRAINS to ensure the system is designed to meet 
Council and the ESD framework stormwater requirements. DRAINS is a stormwater drainage design 
and analysis program which performs hydraulic grade line analysis and generates the flows which 
would occur for a particular Annual Exceedance Probability (AEP) storm event. 
 
The catchment characteristic factor values which have been used in the DRAINS model are 
summarised below: 

 Paved (impervious) Area Depression Storage    1mm 

 Supplementary Area Depression Storage    1mm 

 Grassed (Pervious) Area Depression Storage    5mm 

 Soil Type - Normal       3.0 
 Antecedent Moisture Condition (AMC)     3.0 

 Minimum Pit Freeboard       300mm  

 Blockage Factor for On-Grade Pits     20% 

 Blockage Factor for Sag Pits      50% 
 

5.2 RESULTS 

5.2.1 PRE VS POST REQUIREMENT 

The proposed development has been designed to ensure that the post development stormwater runoff 
from the total development area does not exceed the pre-development runoff. Refer to  
Table 5.2 for the development area’s site discharge results. 
 
Table 5.2: Development Area’s Site Discharge Results 

Scenario 
50% AEP 

Storm 
Event (L/s) 

20% AEP 
Storm 

Event (L/s) 

10% AEP 
Storm 

Event (L/s) 

5% AEP 
Storm 

Event (L/s) 

Pre-Development 172 246 298 351 

Post Development 62 88 105 117 

 

5.2.2 PSD REQUIREMENT 

The proposed development has been designed to ensure that stormwater discharged to the Council’s 
drainage system cannot exceed the PSD for the site for all storms up to and including the 5% AEP 
storm event. PSD for proposed development is 118 l/s. 
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6. WATER QUALITY REQUIREMENTS AND PROPOSED TREATMENT 
SYSTEM 
In order to comply with the Green Star requirements for the adequate treatment of stormwater runoff, 
treatment solutions have been provided to remove suspended solids, hydrocarbons, and nutrients 
prior to being discharged from site. 
 
The pollutants that could potentially be generated as a result of the development are as follows:- 
 

 Litter; 
 Sediment; 

 Nutrients (Phosphorus and Nitrogen), and; 
 
The development has been modelled to demonstrate the performance of the stormwater treatment 
system utilising a program called MUSIC. MUSIC models the proposed stormwater treatment devices 
and estimates their respective performance against the performance targets of the project. The 
pollutants modelled in MUSIC are Gross Pollutants (GP), Total Suspended Solids (TSS), Total 
Phosphorus (TP) and Total Nitrogen (TN). 
 

6.1 RAINFALL 
 
A continuous simulation of ten (10) years was run with a six (6) minute time step. The time period for 
which the model was run is 1st January 1988 to 31st December 1998. The rainfall station utilised was 
066037 Sydney Airport AMO. 
 
The average potential evapotranspiration (PET) data used in the MUSIC model was based on the 
average Sydney PET and is presented in Table 6.1 below. 
 
Table 6.1: Evapotranspiration Data for MUSIC Modelling 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

PET (mm) 180 135 128 85 58 43 43 58 88 127 152 163 
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6.2 RAINFALL RUNOFF PROPERTIES 
 
In accordance with the Draft NSW MUSIC Modelling Guidelines, dated August 2010, the following 
Table 6.2 and Table 6.3 presents the rainfall runoff properties which have been used in the MUSIC 
model. 
 
Table 6.2: MUSIC Rainfall Runoff Properties 

Parameter Unit Value 

Impervious Area Parameters 

Rainfall Threshold mm 
1.0 (for roads/paths etc.) 
0.3 (for roofs) 

Pervious Area Parameters 

Soil Storage Capacity mm 120 

Initial Storage Capacity % 30 

Field Capacity mm 80 

Infiltration Capacity co-efficient a  100 

Infiltration Capacity co-efficient b  1.0 

Groundwater Properties 

Initial depth mm 10 

Daily recharge rate % 25 

Daily base seepage rate % 5 

Daily seepage rate (%) % 0 

 
Table 6.3: Pollutant Concentration Parameters for MUSIC Source Nodes 

Land Use Category 

Concentration (mg/L-log10) 

Total Suspended 
Solids 

Total Phosphorus Total Nitrogen 

Storm 
Flow 

Base Flow 
Storm 
Flow 

Base Flow 
Storm 
Flow 

Base Flow 

General 
Urban (incl 
public open 
space) 

Mean 2.43 1.20 -0.30 -0.85 0.34 0.11 

Standard 
Deviation 

0.32 0.17 0.25 0.19 0.19 0.12 

Roofs 

Mean 1.30 * -0.89 * 0.30 * 

Standard 
Deviation 

0.32 * 0.25 * 0.19 * 

*Base flows are only generated from pervious areas; therefore these parameters are not relevant to impervious areas. 
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6.3 MUSIC MODEL CATCHMENT AREAS AND STORMWATER TREATMENT PLAN 
 
The MUSIC model’s total catchment area to be treated is 0.8897 Ha. Refer to Table 6.4 for a 
breakdown of the MUSIC model catchment areas. 
 
Table 6.4: Breakdown of MUSIC Model Catchment 
 

Catchment Impervious (Ha) Pervious (Ha) Total Area (Ha) 

Plaza, Landscape & Hardstands 0.2847 0.1427 0.4274 

Roof  0.3865 - 0.3865 

Bypass 0.0379 0.0379 0.0758 

Total Area 0.7091 0.1806 0.8897 

 
The proposed site treatment will utilise two (2) different products by Ocean Protect: OceanGuard and 
690mm PSORB Stormfilter. 
 
The first level of treatment will include OceanGuards, which intercept surface water runoff at the pit 
grates and filter the runoff prior to entering the piped stormwater system. There will be total number of 
seven (7) Ocean Guards installed for the proposed development. 
The OceanGuard is fitted with a monofilament 200 micron pore size filter bag that removes gross 
pollutants such as sediment, trash and debris, as well as suspended solids. Please refer to Figure 6.1 
below for an illustration of a typical Ocean Guard. 
 

 
Figure 6.1: Typical OceanGuard Filter 

 
The second treatment device to be utilised 690mm PSORB StormFilters. There will be ten (10) 690mm 
PSORD Stormflters installed inside the proposed On Site Detention Tank.  
A Psorb StormFilter cartridge system is provided to remove any remaining suspended sediments, 
hydrocarbons and nutrients which have entered the stormwater system. Please refer to Figure 6.2 
below for an illustration of a typical Psorb StormFilter. 
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Figure 6.2: Typical PSorb StormFilter 

 

6.4 MUSIC MODEL TREATMENT RESULTS 
 
The stormwater quality treatment system has been modelled using the MUSIC software. Refer to 
Figure 6.3 for the treatment plan and Table 6.5 for the treatment results. 
 

 
Figure 6.3: MUSIC Model Treatment Plan 
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Table 6.5: Percentage Based Load Reduction in Pollutant Results 

Pollutant Type Source (kg/yr) 
Residual Load 

(kg/yr) 
Reduction % 

Achieved 
Target 

Reduction %  

Gross Pollutants (GP) 236 17.2 92.7 90 

Total Suspended Solids (TSS) 1910 280 85.3 80 

Total Phosphorus (TP) 3.91 1.35 65.5 60 

Total Nitrogen (TN) 28.4 14 50.7 45 

 
As is demonstrated by the results, the development is achieving the Green Star Column B targets for 
pollutant load reduction. 
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7. SEDIMENT AND EROSION CONTROL 
 
The Contractor for the works is required to provide Sedimentation and Erosion Control in accordance 
with the general requirements outlined below. 
 

7.1 SITE PROTECTION MEASURES 
 
It is proposed to provide the following protection measures will be incorporated in order to inhibit the 
movement of sediment off the site during the inground and above ground construction phases. 
 

7.1.1 SITE ACCESS 

Site access shall be established from Botany Street. Construction vehicles leaving the site shall be 
required to pass over a Temporary Construction Vehicle Entry consisting of a 1.5m long by 3m wide 
‘cattle rack’. 
 

7.1.2 SEDIMENT CONTROL 

All exposed earth areas where it may be possible for runoff to transport silt down slope shall be 
protected with a sediment and erosion control silt fence generally installed along the boundaries of the 
site. 
 
The fence will be constructed in accordance with details provided by the Department of Conservation 
and Land Management incorporating geotextile fabric which will not allow suspended particles greater 
than 50mg/L non-filterable solids to pass through, and as such comply with the appropriate provisions 
of the Clean Waters Act 1970. 
 
The construction of the silt fence will include the following:-  
 

 Geotextile fabric buried to a maximum of 100mm below the surface; 

 Overlapping any joins in the fabric, and; 

 Turning up on the ends for a length of 1 metre in order to prevent volumes of suspended solids 
escaping in a storm event. 

 
Please refer to Figure 7.1 for details. 
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Figure 7.1: Sediment Control Fence Illustration 

 
Existing stormwater infrastructure is also to be protected from incoming sediment using the following 
methods: 

 Any Council owned road kerb entry and/or gully pits will be protected by Filter Bales and 
EcoSocks. Additional protection will be provided by inserting Water Clean Filter Cartridges 
into the gully opening, and; 

 Internal site drainage pits shall be protected by Sediment Traps consisting of hay bales. 
 
Please refer to Figure 7.2, Figure 7.3 and Figure 7.4 for details. 
 

 
Figure 7.2: Stormwater Pit Sediment Trap (NTS) 
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Figure 7.3: Geotextile Filter Fabric Drop Inlet Sediment Trap (NTS) 
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Figure 7.4: Erosion Control Filter Products 
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7.2 TEMPORARY STORMWATER SYSTEM (WHERE REQUIRED) 
Site runoff within the zones of the excavation will be drained into a central holding well within the 
excavation. Runoff will be allowed to settle out suspended particles and debris, and an acceptable 
water of 50mg per litre of Non Filterable Residues (NFR) is required to be achieved prior to discharge. 
 

7.2.1 DUST CONTROL 

The following dust control procedures will be adhered to:  
 

 Loose loads entering or leaving the site will be securely covered by a tarpaulin or like material 
in accordance with RMS and Randwick City Council Guidelines. 

 Soil transport vehicles will use the single main access to the site. 

 There will be no burning of any materials on site. 
 Water sprays will be used across the site to suppress dust. The water will be applied either by 

water sprinklers or water carts across ground surfaces whenever the surface has dried out 
and has the potential to generate visible levels of dust either by the operation of equipment 
over the surface or by wind. The watercraft will be equipped with a pump and sprays. 

 Spraying water at the rate of not less than three (3) L/s and not less than 700kPa pressure. 
The area covered will be small enough that surfaces are maintained in a damp condition and 
large enough that runoff is not generated. The water spray equipment will be kept on site 
during the construction of the works. 

 During excavation all trucks/machinery leaving the site will have their wheels washed and/or 
agitated prior to travelling on Council Roads. 

 Fences will have shade cloth or similar fabric fixed to the inside of the fence. 
 

7.2.2 MAINTENANCE 

Generally, the following maintenance measures shall be adhered to during construction:- 

 It will be the responsibility of the contractor to ensure sediment and erosion control devices on 
site are maintained.  The devices shall be checked daily and the appropriate maintenance 
undertaken as necessary. 

 Prior to the closing of the site each day, the road shall be swept and materials deposited back 
onto the site.  

 Gutters and roadways will be kept clean regularly to maintain them free of sediment. 

 Appropriate covering techniques, such as the use of plastic sheeting will be used to cover 
excavation faces, stockpiles and any unsealed surfaces;  

 If dust is being generated from a given surface, and water sprays fail; 

 If fugitive emissions have the potential to cause the ambient as quality to foul the ambient air 
quality; 

 The area of soils exposed at any one time will be minimised wherever possible by excavating 
in a localised progressive manner over the site; and, 

 Materials processing equipment suitably comply with regulatory requirements. The protection 
will include the covering of feed openings with rubber curtains or socks. 

 
It is considered that by complying with the above, appropriate levels of protection are afforded to the 
site, the adjacent public roads, footpaths, and environment. 
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SCHEDULE 1 STORMWATER CULVERT DRAWINGS BY ACOR 
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SCHEDULE 2 PSD CALCULATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PSD and OSD calculation 

7047000 UNSW HTH 
RANDWICK CITY COUNCIL 

 

1. As per Randwick City Council DCP Part B General Controls, OSD size to be specified as 
per Council’s Private Stormwater Code. 

 

 

2. Council Private Stormwater Code 
2.1. As per Council Private Stormwater Code, Part 3.1 Stormwater Management Systems, 

3.2 On-site detention systems the design of the OSD involves the following steps: 

 

2.3  To calculate PSD, we require Rainfall Intensity (mm/hr) which can be found in Appendix A. 

UNSW HTH is located in the orange area below, which has 55.4mm/hr rainfall 
intensity. 

 

 
 
PSB is to be calculated as per formula: 



 
 

To calculate Co-efficient of Run-off we use AR & R, 1987 method below: 

 
 
 

 
 
Below is the catchment plan for the proposed development.  
The total catchment area is 8897m2 and the fraction of impervious area is 0.87 (87% 
of impervious area).  



 
 
As per Private Stormwater Code, the pervious area run-off coefficient for Randwick 
Council is 0.6054. 

 
 
For the proposed development: 
C10 = 0.9*f + C1,10 (1-f) =  
           (0.9*0.87) + 0.6054 *(1-0.87) = 0.783 +0.078702 = 0.8617 
 
Therefore PSD = (0.8617*55.4*8897)/3600 = 118 l/s = 0.118 m3/s 
 

2.2.  Volume of Storage 
Volume of Storage to be calculated using Mass Curve Technique. 

 
 

2.3. Orifice Design  



 
I have assumed that h Head of Water (effective headhight) is 2.2m.  
Ao = Q / 0.6 *√ (2*9.8*2.2) = 0.0268 m2 
 
Orifice = 185mm 
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SCHEDULE 3 BMT FLOOD REPORT & LETTER 
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Our Ref: mpg: L.B23176.011.Council Query.docx 
 
 
17 March 2019 
 
 
Lend Lease 
Level 14, Tower Three 
International Towers Sydney 
Exchange Place 
300 Barangaroo Avenue 
Barangaroo, NSW 2000 
 
Attention:  John Gillen 
 
 
 
Dear John 
 
RE:  RCR PRINCE OF WALES, RANDWICK 
FLOOD AND STORMWATER MODELLING 
COUNCIL QUERY, PMF CONDITIONS IN BOTANY STREET 
 

We refer to the recent meeting with Randwick City Council.  At the meeting, it is understood that the trunk 

drainage system designed for the Randwick Campus Redevelopment was discussed, specifically the 

drainage of the Probable Maximum Flood (PMF) event in Botany Street. 

Prior to development, flow would drain through the Randwick Campus Redevelopment site via a 

combination of underground drainage pipes and overland flow in Eurimbla Avenue.  To allow a flood free 

development to be achieved, it is necessary to divert flow around the site via a trunk drainage system that 

captures flow at High Street and then conveys flow underground down Botany Street.  The system 

comprises a combined detention/ conveyance system in High Street and the northern half of the site 

frontage to Botany Street, followed by a conventional drainage system to drain the detention/ conveyance 

system to the existing drainage system in Magill Street. 

For events more severe than the 1% AEP design standard (i.e. extreme events), surcharge pits have been 

located at the downstream end of the detention/ conveyance system in Botany Street to allow water to 

surcharge from the system and drain to the south via Botany Street.  To the south of Magill Street, the flow 

re-joins the flow path that existed prior to development. 

No surcharge occurs from the surcharge pits for the 1% AEP (100-year Average Recurrence Interval (ARI)) 

event. 

The conditions that occur in the PMF are discussed in Section 2.1.5 of the Randwick Campus 

Redevelopment ASB Project Summary Flood Report (BMT, Revision 2, October 2018) that was submitted 

to Council.  Revision 1 of the flood report (July 2018) and supporting modelling files were submitted to 

Council prior to Revision 2 of the report.  However, there is essentially no difference between the two reports 

with respect to the PMF event. 

Figures C1-7 to C1-10 from Appendix C of the report are attached. 

BMT WBM Pty Ltd 
Level 8, 200 Creek Street 
Brisbane Qld 4000 
Australia 
PO Box 203, Spring Hill 4004 
 
Tel:   +61 7 3831 6744 
Fax: + 61 7 3832 3627 
 
ABN  54 010 830 421 
 
www.bmt.org 

 

http://www.bmt.org/
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Figure C1-7 presents the flood level change for the 1% AEP (100-year ARI) event, demonstrating that there 

is no unacceptable impact (satisfying the Council DCP 2013) with respect to the 1% AEP event and no 

surcharge from the system to Botany Street. 

Figure C1-8 presents the flood level change for the 0.05% AEP (200-year ARI) event, with the 

commencement of surcharging to Botany Street. 

Figures C1-9 and C1-10 present the flood level change for the PMF event, with Figure C1-9 showing 

conditions in the vicinity of the hospital and Figure C1-10 showing a larger area.  With reference to Figure 

C1-10, the flow surcharged to Botany Street re-joins the existing flow path to the south of Magill Street. 

If you have any queries in relation to this letter, please do not hesitate to contact us. 

Yours Faithfully 
BMT  
 

 
 
Martin Giles 
Senior Principal 
 
Enc. Figures C1-7, C1-8, C1-9, and C1-10 
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