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1. Executive Summary 

Taylor Thomson Whitting (NSW) has been engaged by Besol Pty ltd c/o Centurion Project Management Pty 

Ltd to provide civil engineering and stormwater drainage management systems designs for the Casula Aged 

Care Development. 

The proposed development will include: 

• Aged care rooms and associated services. 

• Assisted care units designed to senior housing standards 

• Residential apartments 

• Associated basement carpark 

This report covers the proposed stormwater related aspect, and flood risk assessment relevant to the site 

based on information known at the time of report production. 

Stormwater design has been undertaken based on the site layout plans as developed by the site architect 

(Jackson Teece Architects) and the design team, and incorporates the following design principles: 

 

 

• Stormwater has been designed to ensure that the requirements of the local Council (Liverpool City 

Council) are met, that stormwater discharges from the site are not changed or detrimental to the 

surrounding areas, and that the site is accessible in minor and major rainfall events and is operational 

in extreme rainfall events.  

• The Stormwater concept plans as documented in Appendix A of this report propose to connect to an 

existing inground stormwater infrastructure in Kurrajong Road and does not need to traverse over 

adjoining properties. 
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2. Introduction 

This report presents the proposed stormwater design for the proposed development of the Casula Aged Care 

facility including stormwater quantity and quality management measures, and identifies any site constraints 

associated with the development. 

The proposed development (residential aged care facility, mixed use/retail residential building, residential 

apartments and associated carparking) is in accordance with the architectural drawings prepared by Jackson 

Teece. 

The areas in the below plans have been assessed and are included within this report.  

 

 

Figure 2.1 – Casula Aged Care (Jackson Teece Architects-Site Plan) 
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3. Existing Site 

The subject site is located at 18 Randwick Close, Casula and falls within Liverpool City Council’s Local 

Government Area. The legal description of the site is Lot 104 in DP 863214 and comprises an area of 1314m2. 

It is currently vacant (greenfield) land and borders Kurrajong Road to the north, M5 Motorway to the west, 

Daruk Park to the west and residential developments to the south. 

Based on the site survey by Pinnacle Land Surveyors, the site generally falls towards the northern boundary 

with the lowest levels occurring at the north eastern corner of the site. The location of the proposed site is 

shown in Figure 3.1 and Figure 3.2. 

 

 

Figure 3.1  Locality Plan (Google Maps) 

 

 

 

 

 

 

 

 



Summit Care - Casula Aged Care 09/12/2019 

Stormwater Report 191583 

TTW PAGE 6 

 

 

 

 

Figure 3.2  Aerial Photo 30/8/2018 (Nearmap) 
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4. Stormwater  

Liverpool City Councils Development Control Plan (DCP) and Draft On-Site Stormwater Detention Policy, 

2004 define the requirements for the control, treatment and discharge of stormwater from development sites 

within the Council area.  This DCP, along with relevant Australian Standards, and industry guides have been 

used as the basis for the design of the proposed stormwater system. 

4.1 Authority Requirements 

4.1.1 Conveyance 

Liverpool City Council require the following design principles, and that stormwater drainage systems shall be 

designed to achieve the following goals:-  

• Ensure that there is no adverse impact from runoff on the downstream properties as a result of the 

development for all storms up to and including 100 year ARI event. 

• Retain and reuse rainwater to reduce water consumption 

• Ensure adequate drainage is provided for the development 

• Protect properties form localised flooding 

• Prevent contaminated runoff from entering watercourses 

• Minimise erosion and reduce the volume of waste water entering waterways.  

• Minimise sedimentation and pollution in waterways and drainage systems.  

• All new developments are to provide a stormwater drainage system in accordance with the 

major/minor system concept set out in ARR 1987 

 

It is noted that whilst Liverpool Council guidelines refer to the rainfall intensities of Australian Rainfall and 

Runoff 1987, the modelling of the stormwater on the project has been undertaken in the updated Australian 

Rainfall and Runoff 2016 version.  As such, rainfall events that infrastructure is designed for is in relation to 

an Annual Exceedance Probability rather than a return period.  As such, major stormwater has been 

designed for the 1% Average Exceedance Probability (AEP) rather the equivalent 100 year Average 

Recurrence Interval (ARI) rainfall event.  Minor drainage systems have been designed for the 5% AEP event. 

4.1.2 On Site Detention 

Liverpool Council on-site detention (OSD) Policy state that OSD shall apply to all developments where any of 

the following may occur: 

• The existing or proposed stormwater pipe system that is unable to cater for the increase in discharge 

due to development.  

• The development will involve an increase in impervious area on the site.  

• It is intended to connect stormwater directly to the street kerb and gutter only and the discharge exceeds 

20 litres per second for the 10-year ARI  

As the proposed development increases the impervious are of the site, an OSD system is incorporated into 

the design to limit stormwater flows to predeveloped conditions. 
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4.2 Stormwater Conveyance Design 

The proposed design of the stormwater system for the development includes both minor and major stormwater 

conveyance systems, consisting of conventional pipe and pit drainage networks, treated and discharged to 

Kurrajong Road, ensuring that there are no adverse impacts on downstream receiving environment is 

minimised as a result of the development.  The proposed stormwater design is shown in Appendix A to this 

report. 

A traditional pit and pipe network of surface inlet pits, and concrete stormwater pipes is proposed for the site 

drainage. The site stormwater system discharges via an OSD tank to Kurrajong Road, and flows are restricted 

to reduce site discharge to no greater than the existing site outflows for all storm events from the 5-year 

(20%AEP) up to and including the 100-year (1% AEP) storm events. 

 Emergency overflow path to the council system along Kurrajong Road is provided to cater for excessive flows 

or blockages. 

Part of the roof drainage is proposed to be diverted to a rainwater tank for retention and reuse purposes. The 

Rainwater system is also part of the Water Quality treatment system – refer section 5 of this report for water 

quality treatment. 

Total peak flows for the site for various storm events calculated via DRAINS and shown in Table 5.2 as follows: 

Site Peak Stormwater Discharge 

OSD Volume (cu.m) 402 

Catchment Area (ha) 1.32 

 20% AEP 5% AEP 1% AEP 

Pre Development Flows (cu.m/s) 0.059 0.126 0.219 

Post Development Flows (cu.m/s) 0.247 0.327 0.439 

Post Development with OSD Flows 

(cu.m/s) 

0.058 0.074 0.093 

Table 5.2 Stormwater peak flows 

 

Drains schematic and detailed results output is added in Appendix B of this report. 
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5. Water Quality Treatment (Water Sensitive Urban Design(WSUD)) 

5.1 Authority Requirements 

Liverpool City Council requires that the quality of stormwater runoff from new developments minimises the 

potential adverse effects on the aquatic ecosystems of the waterbodies in downstream catchments. The DCP 

sets out post developed water quality targets as follows:  

Pollutant Load Reduction Target 

Total Suspended Solids 80% 

Total Phosphorus 45% 

Total Nitrogen 45% 

 Table 6.1 Water Quality Treatment Requirements 

 

5.2 Water Quality Treatment Design 

Water quality treatment devices and water sensitive urban design features will be incorporated into the 

stormwater network to provide the required reduction in pollutant and nutrient loads. Measures proposed are 

the retention of the larger roof catchment (Building 1) for reuse and filtration devices such as ocean guards in 

pits to treat surface runoff from paved areas. Ultimately site runoff passes through storm filter treatment devices 

before discharge to the council stormwater system.  

Typical treatment chain is as below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.1 - Proposed Water Quality Treatment Chain 
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The proposed treatment train and MUSIC model results are provided in Appendix B and is summarised in 

Table 6.2 below 

Pollutant Load Reduction Target MUSIC Modelling Results 

Total Suspended Solids 80% 84.3% 

Total Phosphorus 45% 61.3% 

Total Nitrogen 45% 45.1% 

 Table 6.2 Water Quality Treatment Requirements & MUSIC modelling results 

 

The following water quality treatment devices are required to achieve the removal rates target: 

- Landscaping Buffers at the Central courtyard adjacent the drop off zone 

- 6 off Ocean Protect’s Oceanguard or approved equivalent 

- 6 off Ocean Protect’s 690mm Stormfilters 

- 30Kl Rainwater tank system to be re-used for landscaping irrigation. (Minimum landscape area to be 

irrigated =  1,400sq.m) with a minimum roof catchment of 3,000sq.m to the rainwater tank. 

 

 

5.3 Sediment, Erosion and Dust Controls 

Council and Department of a soil and erosion control plan in accordance with NSW Department of Housing 

Managing Urban Stormwater, 3rd Edition, August 1998, Soils and Construction “Blue Book” has been 

prepared. 

The Soil and Water Management Plan has been based on providing Sediment basins on the downslope side 

of each section of the development.  A series of catch drains will convey sediment laden runoff from disturbed 

areas during the construction phase to these sediment basins.  

Dust suppression and erosion controls to minimise erosion from construction vehicles/traffic and wind, will 

include vehicle wash downs, utilisation of water carts to supress dust during construction activities, and 

ongoing dust monitoring of the site.  Further controls such as locating material stockpiles away from sensitive 

areas, staging construction works to minimise extent of disturbed surfaces, early revegetation of completed 

surfaces, and imposing speed limits on all site vehicles will further reduce dust generation and impacts. 

A Soil & Erosion Control Plan is attached in Appendix A of this report. 
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6. Recommendation 

Based on our assessment to ensure that the requirements of the local Council (Liverpool City Council) are 

met, that stormwater discharges from the site are not changed or detrimental to the surrounding areas we 

recommend the following:  

- That the Stormwater Drainage system be generally in accordance with the Stormwater Concept Plan 

shown in Appendix A of this report which incorporates water quality and quantity system. 

- That OSD system be provided with a minimum volume of 402cu.m and a permissible site discharge 

(PSD) of 59 litres/second. 

- Water Quality Treatment system with the following minimum devices. 

1) Landscaping Buffers at the Central courtyard adjacent the drop off zone. 

2) 6 off Ocean Protect’s Oceanguard or approved equivalent. 

3) 6 off Ocean Protect’s 690mm Stormfilters. 

4) 30Kl Rainwater tank system to be re-used for landscaping irrigation. (Minimum landscape 

area to be irrigated =  1,400sq.m) with a minimum roof catchment of 3,000sq.m to the 

rainwater tank. 

 

 

 

 

Prepared By: 

TAYLOR THOMSON WHITTING (NSW) PTY LTD  
in its capacity as trustee for the  
TAYLOR THOMSON WHITTING NSW TRUST 
 
 

 
 
 
Nemesio Biason 
Associate Director 

P:\2019\1915\191583\Reports\TTW\191209 Stormwater Report_ nb.docx 
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Appendix A 

Civil Design Drawings 
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OSD TANK (UNDER GROUND)

RAINWATER TANK
(UNDER GROUND)
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 Appendix B 

- MUSIC Model and Results 

- DRAINS Modelling Schematic and detailed results 
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DRAINS SCHEMATIC RESULTS PLAN (20%AEP
= 5-YR ARI STORM EVENT)

pre-development
peak flowrate

post-development
peak flowrate with
OSD system



DRAINS SCHEMATIC RESULTS PLAN (1%AEP =
100-YR ARI STORM EVENT)

pre-development
peak flowrate

post-development
peak flowrate with
OSD system



DRAINS results prepared from Version 2019.03

PIT / NODE DETAILS Version 8

Name Max HGL Max Pond Max SurfaceMax Pond Min Overflow Constraint

HGL Flow ArrivingVolume Freeboard (cu.m/s)

(cu.m/s) (cu.m) (m)

N413 34.86 0.084

SUB-CATCHMENT DETAILS

Name Max EIA Remaining EIA Remaining Due to Storm

Flow Q Max Q Max Q Tc Tc

(cu.m/s) (cu.m/s) (cu.m/s) (min) (min)

Cat_Pre Dev 0.219 0 0.219 17.44 17.44 1% AEP, 45 min burst, Storm 7

Cat207 0.439 0.439 0 6 10 1% AEP, 10 min burst, Storm 1

PIPE DETAILS

Name Max Q Max V Max U/S Max D/S Due to Storm

(cu.m/s) (m/s) HGL (m) HGL (m)

P8 0.093 1.55 36.056 34.862 1% AEP, 1.5 hour burst, Storm 10

CHANNEL DETAILS

Name Max Q Max V Due to Storm

(cu.m/s) (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV Max Width Max V Due to Storm

OF1 0.219 0.219 0.362 0.104 0.1 5.66 0.97 1% AEP, 45 min burst, Storm 7

OF104 0 0 1.479 0 0 0 0

DETENTION BASIN DETAILS

Name Max WL MaxVol Max Q Max Q Max Q

Total Low Level High Level

Basin2 36.81 402.4 0.093 0.093 0

Run Log for 190925_OSD Sizing.drn  run at 11:12:00 on 3/10/2019

Flows were safe in all overflow routes.


