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1. Introduction 
ABC Consultants has been engaged by St George Community Housing to complete the civil and 
structural engineering design for the proposed development at 127-129 Flowerdale Road, Liverpool.  

The purpose of this report is to present a stormwater management concept for the proposed 
development. The report will demonstrate design compliance with local council guidelines, relevant 
Australian Standards, the SGCH Development and Construction Guidelines and other relevant 
authority requirements.  

The proposed development is located within the Liverpool City Council municipality and as such is 
subject to controls outlined in the following documents: 

• Liverpool Local Environmental Plan (LEP) 2008 

• Liverpool Development Control Plan (DCP) 2008 

• Liverpool City Council  On-Site Stormwater Detention Technical Specification 

In addition to the controls outlined in City of Sydney documents, the stormwater management design 
of the proposed development is based on and generally in accordance with AS/NZS 3500.3 – 
Australian/ New Zealand Standard: Plumbing and Stormwater, 2003 and the Institute of Engineers 
Australia, Australian Rainfall and Runoff (AR&R), 1997.     
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2. Project Description 
The proposed development site is located at 127-129 Flowerdale Road, Liverpool. The site fronts 
Flowerdale Road to the West and Smith Crescent to the North. The site is bounded by residential 
properties in other directions.  

The existing site two residential lots with single dwelling houses and some ancillary structures located 
on the properties. The total site area is 1907m2. Refer to Appendix A for the existing site survey.  

The proposed development is a 5-storey community housing facility with on site parking and open 
space amenities. Refer to Appendix B for a copy of the proposed architectural plans.  

 

Figure 1 - Locality Map - Image courtesy of NSW Government SIX Maps 
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3. Design Approach  

3.1. The Major-Minor System 

The general design approach for all stormwater drainage within Australia is known as the major-minor 
system. The concept is discussed in detail in AR&R and a summary is provided below.  

The minor system refers to the underground piped system and roof gutters capable of carrying runoff 
from minor storms. A minor storm is defined as a rainfall intensity with a 5% Annual Exceedance 
Probability (AEP) which is also referred to as a 20 year Annual Recurrence Interval (ARI) storm event. 
Refer to Appendix C for a full Intensity Frequency Table.  

Design of the minor system is predicated on the control of regular occurring storms with the following 
objectives: 

• The system has sufficient capacity to accept and convey storm water expected for all storms 
up to the 5% AEP 

• The system does not require regular maintenance and when required, access to maintenance 
points is easily achievable.  

• The structures and components associated with the minor system do not hinder the intended 
use of the area.  

The major system refers to the overland flow paths which are to be designed to convey major storm 
flows when the capacity of the minor system is exceeded or when the minor system is blocked. 
Generally, the major system is sheet flow across the natural land slope however the system can be 
formalised with concrete or grass channels and swales. A major storm is defined as a rainfall intensity 
with an 1% AEP or a 100 year ARI.  

The design of the major system is focused on the control of less frequent, more intense storms with 
the following objectives: 

• The system has sufficient capacity to accept and covey stormwater expected for all storms up 
to the 1% AEP.  

• The system maintains adequate free board to all habitable and internal building areas.  

• Human safety is achieved in the design by limiting flow depth and flow velocity.  
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3.2. On-site Stormwater Detention 

The peak run-off generated by a catchment is dependent on the storm intensity as well as the run-off 
coefficient. The run-off coefficient is a factor to account for the type of surface rainwater is contacting 
and flowing over. For example, rainwater falling on a forested area will generate a much smaller peak 
run-off compared to rainwater failing on a concreted area.   

With urban development increasing the impervious area of a catchment, the peak run-off generated 
can be much higher and occur much quicker than a natural catchment. The result may be flash flooding 
with un-safe water depths and velocities.  

In order to control the peak run-off generated by a site, water may be stored on site for a short period 
of time while being slowly released through a control mechanism. This method is known as On-site 
Stormwater Detention (OSD) and is common to most new developments. OSD typically consists of a 
storage tank or basin with water being discharged through a small hole in an orifice plate. The purpose 
of On-site Stormwater Detention is to limit the peak run-off of a developed catchment to that of the 
natural catchment.  

Further to the above, local council drainage systems such as pits and pipes as well as formalised 
concrete channels may lack sufficient capacity to handle a minor storm event. In this case the council 
may impose stricter detention requirements to ensure regular flooding is prevented.  

3.3. Water Sensitive Urban Design 

Water Sensitive Urban Design (WSUD) is a relatively new approach to water management in urban 
areas. The objective of WSUD is to maintain or replicate the pre-development water cycle through the 
use of design techniques to create a functionally equivalent hydrological landscape.  

When urban development occurs, the natural water cycle is altered to the extent that stormwater 
runoff from individual properties and roads intensify, flows usually increase and potential 
contaminants from residential and commercial activity and associated vehicle use flow into the 
streams and watercourses.  

Traditionally stormwater generated from urban areas is conveyed efficiently to designed trunk 
drainage systems to reduce stormwater ponding and flooding risk. The effect of this type of water 
management approach on natural systems has in the past included: 

• the intensification of flows in watercourses potentially resulting in stream bank erosion and 
sedimentation; 

• an increase in contamination of receiving aquatic environments resulting in generally adverse 
impacts on aquatic ecosystems; 

• an increase in the use of water resources for domestic, commercial/industrial uses as well as 
outdoor irrigation of gardens and open space areas; and 

• an increased tendency for more severe flooding and increased areas of flooding. 

Much of the Sydney area has recently been converted from a peri-urban and rural land use to 
residential development. The implementation of WSUD in these areas can therefore be used to 
counteract disruptions to the natural water cycle. 
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4. Stormwater Management Strategy 

4.1. Stormwater Design Documentation 

A stormwater management concept plan has been prepared to demonstrate the integration of the 
civil engineering elements with the proposed architecture and other development constraints. Refer 
to Appendix C for a copy of the civil engineering plans.  

4.2. Stormwater Connection Point  

The proposed stormwater connection is two kerb outlets from the site to Smith Crescent spaced 
approximately 15m apart. There is no existing trunk drainage or council drainage assets within Smith 
Crescent or Flowerdale Road and as such a connection to the kerb and gutter is required.  

Liverpool City Council’s On-Site Stormwater Detention Technical Specification states ‘Where the 
frontage of the development exceeds 24m, Council will consider a second outlet to the kerb and gutter 
provided that there is a minimum of 12m separation between the outlets and the discharge does not 
exceed 20 litres/second for the 1 in 10 year ARI and total post development flow off site do not exceed 
pre development flows.’  

In our opinion a second outlet to the kerb and gutter is justified as the total street frontage is 105m 
and the proposed outlets are separated by 15m. Further the proposed development site is a 
consolidation of two lots allowing one connection point per lot.  

The site discharge to the kerb and gutter is controlled by the site OSD systems to ensure that the 
discharge at each connection point is limited to a maximum of 20 litres / second for the 1 in 10 year 
ARI and the total post development flow does not exceed the pre development flow.  

On the advice of Liverpool City Council the discharge of 20 litres / second is to include all piped and 
overland flow water directed to Smith Crescent. As a result, the OSD permissible site discharge has 
been reduced to account bypass discharge rate.     

4.3. Rainwater Re-use Tank 

SGCH Development and Construction Design Guidelines requires that all new developments assessed 
under SEPP 65 must install a rainwater re-use tank. The tank must be located in an area where vehicle 
access is permitted for maintenance purposes and must be used for irrigation purposes only.  

A 10kL below ground re-use tank is proposed in the North West corner of the site to collect all roof 
drainage. The tank is to be connected to the water supply system for irrigation purposes only. The 
rainwater tank is accessible from Smith Crescent for maintenance purposes.   
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4.4. OSD Design 

The design criteria for On-site Stormwater Detention is provided by Liverpool City Council On-Site 
Stormwater Detention Technical Specification.  

The above documents outlines the OSD storage and discharge requirements as ‘The rate of stormwater 
runoff (both piped and overland) from the post-development site) for [all storm events up to the 
100year ARI storm] must not exceed the pre-development run off’.  

A DRAINS Model has been prepared for the development to analyse the pre and post development 
conditions. Two OSD Basins are to be provided as part of the development (one for each connection 
point) and the discharge from each basin to the connection point must remain less than 20l/s in the 
10year storm event as discussed above.  

The site has been sub-divided into sub-catchments such that OSD Basin 1 accepts 736.9m2 of site area 
and OSD Basin 2 accepts 953.4m2 of site area. A total of 216.9m2 of site area bypassed the OSD systems 
which represents 11.4% of total site area. Refer to the catchment map in the civil engineering 
documentation for details of the catchment extents.  

The figures below show the general layout of the DRAINS models. A full copy of the DRAINS model has 
been provided as part of the DA Submission to Council.  

 

Figure 2 - General Arrangement of Pre-development Drains Model 

 

Figure 3 – General Arrangement of Post Development Drains Model 
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A flow summary of the DRAINS model shown above is represented in the table below. Full snapshots 
of the DRAINS outputs is shown in Appendix D.  

Drains Flow Summary 5 Year ARI 10 Year ARI 20 Year ARI 100 Year ARI 

Total Pre-development Flow (l/s) 57 64 77 95 

Total Post Development Flow (l/s) 41 42 46 47 

Total Flow to Smith Cres. (l/s) 39 40 43 44 

     

Post Development – Catchment 1 
OSD Basin 1 Outflow (l/s) 

16 16 17 18 

Post Development – Catchment 2 
OSD Basin 2 Outflow (l/s) 

18 18 19 21 

Post Development – Catchment 3 
Bypass to Smith Crescent (l/s) 

5 6 7 8 

Post Development – Catchment 4 
Bypass to Rear (l/s) 

2 2 3 3 

 

Based on the site flow summarised above, DRAINS has calculated the storage required in each basin 
at the specified ARI intervals. The DRAINS output is summarised below.  

OSD Basin 1 Storage  5 Year ARI 10 Year ARI 20 Year ARI 100Year ARI 

Basin Inflow (l/s) 25 28 32 40 

Basin Outflow (l/s) 16 16 17 18 

Total Storage Required (m3) 3.03 4.34 6.20 10.18 

Vegetated Basin Storage (m3) 3.63 5.2 7.44 12.22 

 

OSD Basin 2 Storage  5 Year ARI 10 Year ARI 20 Year ARI 100Year ARI 

Basin Inflow (l/s) 32 36 42 51 

Basin Outflow (l/s) 18 18 19 21 

Total Storage Required (m3) 5.16 7.03 9.63 15.18 

Vegetated Basin Storage (m3) 6.19 8.44 11.56 18.22 

 

Based on the above information, it can be shown that the total site discharge for the post development 
condition is less than the total site discharge in the pre development condition for all ARI intervals. 
Further, the total site area discharging to Smith Crescent in a 10 Year ARI is less than the required 20l/s 
per outlet.  

The OSD Basins storage volume has been increased by 20% by the volume calculated by DRAINS to 
allow for a vegetated basin. A total volume of 12.34m3 has been provided in OSD Basin 1 and a total 
volume of 18.5m3 has been provided in OSD Basin 2.   
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4.5. Water Sensitive Urban Design 

The general approach to Water Sensitive Urban Design (WSUD) is to achieve a pollutant reduction 
target for the post developed site. Liverpool Council’s stormwater quality reduction targets are as 
listed Table 2. 

A MUSIC model has been prepared to develop a treatment train for the development site. The MUSIC 
model was prepared in accordance with NSW MUSIC Modelling Guidelines and WSUD Technical 
Guidelines for Western Sydney.  

The stormwater treatment system presented provides a series of treatment methods in order to avoid 
the potential end of line treatment option. The system aims to integrate with the site landscaping as 
best possible to encourage soil re-charge.  

The proposed treatment train for the subject site involves the following treatment measures: 

• Rainwater re-use tank – A 10kl rainwater re-use tank is proposed to collect all roof drainage 
and re-use the water for irrigation purposes.  

• Enviropods – Stormwater 360 Envirpods are to be fitted throughout the site with a higher 
concentration of the gross pollutant filters in the ground floor areas unable to drain to the 
drainage swales.  

• Bio-retention Basins – A total of 40m2 of bio-retention basins vegetated with nutrient removal 
plants and a sandy loam filter media are proposed to stormwater from the development.  

• OSD Basins – Above ground OSD basins are proposed to restrict the outflow of water which in 
turn provides a temporary pond for pollutants to settle. As the basins are located in deep soil 
areas, water infiltration will also occur providing further treatment.  

See Figure 4 for a general arrangement of the MUSIC Model prepared for the subject development.  

 

Figure 4 - MUSIC Model General Arrangement 
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Table 2 below details the treatment train effectiveness of the MUSIC model.  

 Sources  Residual  Target Achieved  

Flow (ML/yr) 1.80 1.43 - 20.6% 

Total Suspended Solids (kg/yr) 206 37.8 80% 81.7% 

Total Phosphorus (kg/yr) 0.415 0.213 45% 48.8% 

Total Nitrogen (kg/yr) 3.82 1.68 45% 56.0% 

Total Gross Pollutants (kg/yr)  39.7 1.96 90% 95.1% 

Table 1 - MUSIC Pollutants Output Summary 

The above demonstrates that the pollutants generated from the post development site will be 
controlled with the treatment targets set by Council being achieved. The treatment train uses a 
combination of methods to capture and treat the different types of pollutants.  

4.6. Rear Site Bypass 

The subject site drains naturally in an easterly direction and slightly to the south. The south eastern 
corner is approximately 300mm lower than the north eastern corner. 

The predevelopment condition is largely undeveloped grassed area with only 30% of the site either 
roofed or impervious.  Approximately 1335m2 of the pre-development site has no formal drainage 
system with water following the natural course onto neighbouring properties during a storm event.  

The majority of the proposed development is able to drain to Smith Crescent at the north eastern 
corner. A small area of the site (70.5m2) remains uncontrolled in the post development case. This area 
is directly adjacent to the south and east boundary fences. The area is to remain as per the pre-
development condition, that is, all natural ground levels are to remain and the area will remain fully 
vegetated.  

As a comparison of flow rates, the current pre-development condition discharges a total of 20.7l/s 
onto the neighbouring properties in a 5 year 5minute storm event (a rainfall intensity of 140mm/hr 
and run-off coefficient of 0.4 has been used for this calculation). In the post development condition, 
with the reduced area, the total discharge onto the neighbouring properties is reduced to 4.5l/s even 
in a 100 year 5minute storm event (a rainfall intensity of 230mm/hr and a run-off coefficient of 1.0 has 
been used for this calculation).  

We would consider the proposed development advantageous to the downstream neighbouring 
properties as the formalised drainage system directs stormwater away from their properties and onto 
Smith Crescent. The water is discharged to Smith Crescent at a controlled rate so as not to overwhelm 
councils existing drainage network. The amount of site area which remains draining onto the 
neighbouring properties is considered negligible.  

 

  



 

 

Stormwater Management Plan  
 

 

 

18088 – 127-129 Flowerdale Road, Liverpool – SMCS – Report - E   - 13 - 

5. Conclusion  
The stormwater management plan demonstrates that the stormwater drainage for the site has been 
designed in accordance with local council guidelines, relevant Australian Standards and the SGCH 
Development and Construction Guidelines  

A minor pit and pipe drainage system has been detailed in ABC Consultant’s design documentation to 
reduce the risk of nuisance flooding and control stormwater in events up to an including the 20 year 
storm event.  

A major overland flow system has also been detailed to ensure the safe flow of water through the site.  

On-site stormwater detention has been provided to control the peak discharge from the site and 
protect the local catchment from flooding.  

A comprehensive treatment train has been developed to reflect the natural hydrology of the site and 
reduce pollutants to within an acceptable range. Drainage swales, above ground detention basins, a 
rainwater tank and Stormwater 360 Enviropod filter baskets have been included as part of the site 
treatment system 

This stormwater management plan is to be read in conjunction with the ABC Consultants civil 
engineering concept plans. The report is presented to provide an understanding of the overall site 
stormwater drainage system.  

 

 

Richard Khoury  
Civil and Structural Engineer  
 
M:  PO Box 3339, North Strathfield NSW 2137 
A:  Suite 2, Level 1, Building C, Rhodes Corporate Park,  

1 Homebush Bay Drive, Rhodes, NSW, 2138  
T:  (02) 9746 9201 
E:  info@abc-consultants.com.au 

W:  www.abc-consultants.com.au 
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6. Appendix A – Existing Site Survey 
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7. Appendix B – Proposed Architectural Plans 
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8. Appendix C – Proposed Civil Engineering Plans 
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9. DRAINS Model Summary 
 

 

Overall set up of DRAINS Model 
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5Year Flow Summary – Minor Storm 
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10 Year Flow Summary – Minor Storm 
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20 Year ARI Flow Summary – Minor Storm 
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100 Year Flow Summary – Major Storm 


