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1.0 Introduction 
 
1.1 Purpose of Document 

 
This Stormwater Management Plan (SWMP) has been prepared by Robert Bird Group (RBG) who 
have been engaged by Urban Growth NSW (UG NSW) to provide civil engineering design in 
respect of Lot 4 in DP 1131774 (Station Site North) and Lot 160 in DP 1136651 (Station Site 
South), being part of the North Ryde Station Urban Activation Precinct (UAP). In this report the land 
contained in both lots is referred to as the “Site”. 
 
The purpose of this document is to address the management of stormwater and water sensitive 
urban design (WSUD) to support a State Significant Development Application (SSDA) for the Site.  
The SSDA seeks consent for subdivision, road opening, and road and infrastructure works. In this 
report the proposed works are referred to as the “Roadworks”.  
 
This report presents the investigation and analyses results for the proposed stormwater 
management systems for the Site. 
 
The following Director General’s Requirements (DGRs) are addressed in this report: 
 

• Water Quality – This SWMP provides water quality and quantity targets for 
discharges from the site and outlines proposed water quality treatment measures for 
the public road reserve and development controls for future lot development; 
 

• Integrated Water Management – Section 3.0 of this SWMP is intended to constitute 
and Integrated Water Management Plan as required by Section 4.4 of the North 
Ryde Station DCP 2013; 

 
• Erosion and Sediment Control Plan – Section 3.4 of this SWMP addresses 

construction stage water management considerations, including an erosion and 
sediment control plan as required by Section 6.3.4 of Part 4.5 of the Ryde DCP; and,  

 
• Flooding –Section 2.4 of this SWMP demonstrates that the development is 

compatible with the flood hazard of the land. Consideration is given to the Macquarie 
Park Flood Plain Risk Management Study and Plan (Bewsher 2011) which identifies 
flood hazards within Macquarie Park. The proposed development shall not have 
adverse impacts on existing flood behaviour with post-development flows limited to 
the pre-development conditions (Storm Consulting 2012, p 8). 

 
 

1.2 The North Ryde Station Urban Activation Precinct 
 

The NSW Government’s Urban Activation Precinct (UAP) Programme identifies areas considered 
to have wider social, economic or environmental significance for the community or to have 
development significance important to the future planning objectives of the NSW Government.  The 
Site forms part of the North Ryde Station UAP.  

 
The North Ryde Station UAP (NRSUAP) is located within the Macquarie Park Corridor, a 
predominately commercial area that lies between the M2 Motorway and Epping Road, North Ryde. 
The NRSUAP is divided into three sites: Lot 101 in DP 1131776 (the M2 Site), Station Site North, 
and Station Site South. This report relates only to Station Site North and Station Site South and not 
to other areas of the NRSUAP. 
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1.3 References and Inputs 
 

Various investigations and assessments were prepared in support of the rezoning for the North 
Ryde Station UAP. Project documentation referenced in preparation of this SWMP includes:  
 

• Hydrology, Flooding and WSUD Report, Storm Consulting, October 2012. 
• Water, Wastewater, and Gas Servicing Strategy Report, LandPartners, November 2012. 
• Preliminary Geotechnical Investigation Report, Douglas Partners, November 2012.  
• Phase 2 Contamination Report, Douglas Partners, November 2012.  
• Site survey, Whelans 2011. 
• North Ryde Station Precinct: Planning Report, NSW Government, January 2013. 
• North Ryde Station Precinct: Development Control Plan, NSW Government, December 

2013 (DCP 2013).  
• North Ryde Station Urban Activation Precinct: Finalisation Report, Planning and 

Infrastructure, NSW Government, July 2013. 
 

Other reference documentation includes: 
 

• Concept Servicing Strategy Report, RBG, February 2014. 
• Civil Design Report, RBG, February 2014. 
• Managing Urban Stormwater: Soils & Construction, 4th Edition, Landcom.  
• TIDC Development Sites Report of Impacts on Epping to Chatswood Rail Line, 

Doc#PR_6437, August 2008; 
• TIDC ECRL Underground Infrastructure Guidelines, Doc#20007300/PO-4532, May 2008; 
• City of Ryde Development Control Plan 2010 (DCP 2010) 
• Macquarie Park Floodplain Risk Management Study & Plan, Bewsher April 2010 (Bewsher 

2010). 
• Macquarie Park Floodplain Risk Management Study & Plan, Bewsher January 2011 

(Bewsher 2011) 
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2.0 Site Characteristics 
 

2.1 Location 
 

The Site is located within the City of Ryde local government area at the southern end of the 
Macquarie Park Corridor. Comprising of a total area of approximately 3.061 hectares. The Site is 
bound by the M2 Motorway to the west and south, Delhi Road to the north, and the Riverside 
Corporate Park to the east. Refer Figure 2.1 for a Site Locality Plan.  
 
Station Site North is adjacent to the North Ryde Railway Station and its service buildings. Access 
to the Site is via Road 38 (sign posted as “Leighton Way”) which connects to the existing traffic 
signals on Delhi Road.  

 

 
Figure 2.1 – Locality Plan 

 
 
2.2 Topography and Drainage 
 
Survey level information shows that Delhi Road forms a local ridge with land falling away to the 
north and south. Station Site North slopes in a southerly direction from RL 60 to RL 55. A crib 
retaining wall along a section of the northern boundary provides grade separation between Delhi 
Road and Station Site North.   
 
Station Site South slopes in a southerly direction from RL 55 to RL 48. The Site ultimately drains to 
the M2 Motorway. Existing drainage networks are located within the Site. Refer Section 2.5 for 
further details on existing drainage infrastructure.  
 
 
2.3 Riparian Features 

 
The site appears to have no riparian features within 500m of the Site and hence no further 
consideration of waterway corridor issues has been documented in this SWMP. 
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2.4 Flooding 
  

The impact of flooding at the Site is documented in the report Macquarie Park Flood Plain Risk 
Management Study and Plan, April 2010 (Bewsher 2010) and January 2011 (Bewsher 2011) 
undertaken by Bewsher Consulting. Flood risk to the North Ryde Station UAP is also addressed in 
the report Hydrology, Flooding and WSUD Strategy Report undertaken by Storm Consulting (Storm 
2012).   
 
The Bewsher 2011 Report provides flood mapping for Porters Creek and Lane Cove catchments, 
including flood levels and extents. The Bewsher reports were sourced from the Ryde City Council 
website. 
 
Due to the site being located along a local ridgeline and the boundary between the Porters Creek 
and Lane Cove drainage catchments, flooding of the Site from external catchment overland flows is 
not expected. 
 
The flood risk assessment conducted by Bewsher did not identify flood risk zones within Station 
Site North. Refer Figure 2.2 which is an extract of the flood risk precincts map from the Bewsher 
Report.   The flood risk mapping does indicate medium flood risk on Delhi Road external to the site.   
 

 

 

 

 
 

Figure 2.2- Flood Risk Precincts  
(Extract from Storm 2012 Report. Flood risk mapping from Bewsher 2011 Report) 

 
The Bewsher 2011 Report indicates localised flooding from the 100 year ARI storm event in an 
area within Station Site North (refer Figure 2.3). It is believed that the geospatial data used in the 
flood modelling may have included a localised depression in this area, possibly as a result of onsite 
ECRL construction activities at the time.  
 
From review of survey information and from site inspections, this is not an area that would be 
susceptible to flooding as it is at the top of the catchment and on a significant grade with overland 
flow routes to the south. Surface water runoff will be managed by the proposed stormwater 
drainage systems. 
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Figure 2.3 – Extract from Bewsher 2010, Figure 8.5 Simulation of 100yr ARI Flood 

 
 

2.5 Existing Stormwater Infrastructure 
 

Existing stormwater networks are located within the Site. Based on site survey (Whelans 2011) the 
following existing stormwater infrastructure is located within Station Site North:  

 
• Surface inlet pits within the car park and in-ground stormwater pipe network 

connecting to a discharge point approximately mid block along the southern 
boundary of Station Site North.  

• Dish drains run North to South either side of the North Ryde Station, collecting local 
runoff and presumably collecting groundwater seepage from the crib retaining wall. 
Surface inlet pits collect flows from the dish drains.  

• A drainage easement is provided over the stormwater drainage network downstream 
of the dish drains.  

 
Downstream of Station Site North, within Station Site South is the following stormwater 
infrastructure:  
  

• An existing stormwater pipeline runs from the centre of Station Site North, drains in a 
westerly direction across Station Site South, and then parallel to the M2 Motorway, 
to the southern corner of Station Site South. 

• The drainage network in Station Site South discharges to a pit located south of the 
site within the M2 Motorway corridor. Survey information of the network downstream 
of Station Site South has not been obtained. Historic design documentation refers to 
the downstream pipe as a 900mm diameter.  

• A drainage easement is provided over the stormwater network between the Station 
Site North discharge location and pit within the M2 Motorway corridor. 
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2.6 Existing Geotechnical Conditions 
 

A preliminary geotechnical investigation of the Site was prepared by Douglas Partners (2012) to 
provide an assessment of the existing geotechnical conditions. The following site specific 
geotechnical profile was prepared by Douglas Partners.  
 
Unit  Material  Description  

1 Filling Shallow filling to depths of 0.15m to 0.2m. 
2 Shaly Clay/ Clayey Shale Hard shaly clay or clayey shale was encountered to 

depths of 2.0m to 6.5m. 
3 Shale, Siltstone and Sandstone 

(Mittagong Formation) 
Extremely low to high strength shale, siltstone and 
sandstone to depths of 10.8m to 13.6m. 

4 Sandstone (Hawkesbury 
Sandstone) 

Medium to high strength, fine and medium grained 
sandstone below approximately RL 50m was proven 
to depths of 40.05m to 45m with some 
carbonaceous silty laminate and siltstone bands at 
various depths. 

Table 2.1 – Station Site North Geotechnical Model (Douglas Partners, 2012) 
 

The investigation also noted that Station Site North is in close proximity to the Epping to 
Chatswood Rail Line (ECRL), and as such the effects of the development on the ECRL are to be 
considered for works within the 1st and 2nd Reserve Zones (refer TIDC ECRL Underground 
Infrastructure Protection Guidelines for more details on ECRL protection requirements).  
 
Rock is generally close to the surface in the site, and accordingly it is suggested that future 
structures are founded on rock.  
 
No groundwater was encountered during the Douglas Partners Site Investigation, however during 
site investigations conducted at the time of the ECRL construction, groundwater levels were 
recorded at a high of RL 47.3m within Station Site North. Only minor, periodic inflows are expected 
into any basement excavations, and it is expected that such inflows could be readily managed in 
the short and long term by the use of a normal “sump-and-pump” drainage system. 

 
2.7 Contamination Investigation Findings 

 
Douglas Partners has undertaken contamination investigations for the Site.  
 
The Phase 1 Contamination Assessment determined that although the site has a history of land 
uses which have the potential to cause contamination, there is generally a low potential for 
contamination. The Limited Phase 2 Contamination Assessment identified low level contamination 
and concluded that the site is suitable for the proposed residential, commercial and recreational 
uses. 
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3.0 Integrated Water Management Plan 
 
This section is intended to constitute an Integrated Water Management Plan for the Site as 
required by the Section 4.4 of the North Ryde Station DCP and has been developed based on the 
following guidelines: 
 

• Hydrology, Flooding & WSUD Report, North Ryde Station Precinct, Storm 
Consulting 2012;  

• Landcom WSUD Guidelines; and,  
• City of Ryde Stormwater Management Technical Manual (DCP 2010). 

 
A water sensitive urban design (WSUD) approach has been adopted for the Site to mitigate any 
water quality issues on downstream receiving environments. WSUD management principles that 
have been adopted for this project include: 
 

• Safe conveyance of stormwater; 
• Management of runoff quantities from the site in a manner which replicates pre-

development conditions; 
• Water quality treatment of runoff, in order to minimise adverse impacts on 

downstream waterways; 
• Source control, and 
• Incorporating stormwater management measures in to the streetscape. 

 
In order to suit the staged delivery of the NRSUAP two strategies have been adopted to deliver an 
Integrated Water Management Plan. These strategies were detailed as part of the Storm 2012 
Report, Section 8.0: Integrated Water Cycle Management Plan. The two strategies consist of: 
 

• Public Realm Strategy; and,  
• Lot- Based Strategy. 

 
3.1 Public Realm Strategy 
 
For this report, the Public Realm is defined as the proposed road reserve area of Station Street and 
Road 38 in respect of the development application for Station Site North. This road reserve area is 
referred to hereafter as the “Roadworks”.  
 
The WSUD strategy and targets for the Roadworks will be achieved through treating stormwater 
runoff via a combination of streetscape bio-retention and stormwater pit litter baskets, in order to 
reduce pollutant loads prior to discharging into the existing network. 

 
3.1.1 Environmental and Water Quality Objectives 

 
Environmental and water quality objectives for the public realm were set out in the Storm 
2012 Report. The target objectives for the Roadworks are as follows: 

 
Objective 

Achieve stormwater pollutant load reductions (as compared to untreated urban stormwater) of: 
o 90% reduction in the post development mean annual load of gross pollutants; 
o At least 85% reduction in the post development mean annual load of total suspended 

solids (TSS); 
o At least 60% reduction in the post development mean annual load of total phosphorus 

(TP); and 
o At least 45% reduction in the post development mean annual load of total nitrogen (TN) 

100% of all impervious surfaces within the public realm to drain through WSUD features prior to 
entering stormwater network 
Specify indigenous species with zero or low water/irrigation requirements (other than for bio-
retention systems whereby species are specified as appropriate for the system). 
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3.1.2 Public Realm Stormwater Management 
 

Stormwater Quantity 
 

No public realm detention or retention is proposed as part of the Roadworks. Stormwater 
quantity management is to be addressed as part of the Lot-Based Strategies. 
 
The DCP 2010 requires that lot-based detention is to be provided for future lot 
development proportional to the land area developed. It is also envisaged that lot-based 
retention will also be provided by future lot developers in order to meet water 
conservation targets, with the collection of lot runoff being used for non-potable water 
usage such as irrigation. Refer Section 3.2.1 for details of the proposed development 
controls related to water conservation. 

 
Stormwater Quality 
 
The primary stormwater management strategy for the Roadworks is ‘Source Control’. 
Source control consists of the treatment of stormwater runoff via bio-retention. The 
proposed treatment elements for public realm include: 
 

• Streetscape bio-retention in the form of lined bio-retention tree pits; and, 
• In-ground water quality treatment devices  

 
These elements shall be designed such that they integrate with the streetscape, whilst 
still achieving their treatment functions, and shall be installed as part of the Roadworks. 
 

 
3.2 Lot- Based Strategy 

 
Future lot developers will be required to meet the water management controls and targets set out in 
the development controls tabulated in Section 3.2.1. 
 
In accordance with the 2013 DCP Stormwater Management Section 4.4, the following Stormwater 
Management objectives are outlined:  
 

a) Provide for a Precinct-wide approach to stormwater management; 
b) Reduce stormwater discharge from the site; and, 
c) Improve stormwater quality and minimise water consumption through 

implementation of water sensitive urban design measures 
 
The 2013 DCP also stipulates that the objectives and performance standards for water cycle 
outcomes that are to be achieved during construction and operation of the project be consistent 
with the stormwater management provisions in the Ryde DCP 2010. 

 
3.2.1 Proposed Development Controls 

 
Proposed development controls were set out in the Storm 2012 Report. The following 
development controls are proposed to be applied to the NRSUAP in order for future 
development to realise the Lot-Based Stormwater Management Strategies and 
Objectives. 

 
Development Controls for Water Quality and Flow Man agement  
 
Development Control  Reference  
For pollutant load reduction requirements refer to Section 4.4 . City of Ryde WSUD DCP 
Maintain 1 year ARI peak discharge to pre-development magnitude City of Ryde WSUD DCP 
100% of all impervious surfaces within the public domain to drain 
through WSUD features prior to entering stormwater network 

Sustainability Target 

Table 3.2.1 – Water quality and flow management 
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Development Controls for Water Conservation 
 
Development Control Reference 
Reduce the Precinct’s potable water needs by 50% through the use 
of efficient fixtures and appliances and precinct scale initiatives such 
as alternative water supplies for non-potable end uses  

Sustainability Target 

Reduce potable water demand in residential buildings by at least 
50% from BASIX baseline for an average household 

Minimum requirement for 
Residential Buildings: 40% 
reduction from BASIX 
benchmark for an average 
household, equivalent to 
107kL/dwelling/year. 

Reduce potable water demand in commercial buildings by at least 
75% from NABERS baseline, matching a minimum of NABERS 
water 4.5 stars 

Sustainability Target 

Reduce potable water demand in retail buildings to achieve a 4.0 star 
NABERS water rating 

Sustainability Target 

Water use within public open space (for uses such as irrigation, 
pools, water features etc.) should be supplied from sources other 
than potable mains water (e.g. stormwater, greywater or wastewater) 
to meet 80% water use demand 

City of Ryde WSUD DCP 

Table 3.2.2 – Water Conservation 
 

Development Controls for Stormwater Management 
 
Development Control Reference 
All developments where there is more than one resident unit proposed 
on the site, the design must provide for the maximum discharge rate 
and the minimum storage volume appropriate for the catchment area, 
based on  a minimum of 65% impervious development of the site area. 
On site stormwater detention must be provided in underground tanks 
to minimise the impact on the streetscape. These should not be 
located under the driveway. Surface storage will not be permitted in 
the front setback, however a small portion of the storage may be 
provided on the surface of the driveway. 

City of Ryde DCP 2010, 
Part 8.2 – Stormwater 
Management 

Sufficient storage shall be provided to ensure peak flow rates at any 
point within the downstream drainage system do not increase as a 
result of the development during storms from the 5-year to the 100-
year ARI storm events of all durations. 

City of Ryde DCP 2010, 
Part 8.2 – Stormwater 
Management 

Stormwater runoff from all new impervious areas should be routed 
through the on-site detention facility. It is not necessary to route runoff 
from pervious surfaces (grassed surfaces) through the detention 
system, however, where this does occur, the detention system shall be 
suitably sized to account for this inflow. 

City of Ryde DCP 2010, 
Part 8.2 – Stormwater 
Management 

Runoff entering the site from upstream properties should be directed 
around the on-site detention system unless the basin has been sized 
to accept this flow.  

City of Ryde DCP 2010, 
Part 8.2 – Stormwater 
Management 

Table 3.2.3 – Stormwater Management 
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3.3 Concept Stormwater Drainage System 
 

The concept stormwater drainage system for the Site includes the following: 
 

• Stormwater runoff from the streets/footpaths is collected in bio-retention tree pits; 
• In-ground stormwater drainage network within the road corridor, sized to cater for lot and 

road runoff.  
• Lot runoff collected, treated, and detained (in accordance with the proposed development 

controls) prior to discharging to stormwater networks within the road corridor  
• Discharge to the existing discharge connection point being a stormwater pit to the south of 

Station Site South.  
 
Figure 3.1 details the proposed overland flow paths, discharge point, and piped stormwater 
drainage for the site. Figure 3.1 also indicates the proposed connection along Road 38 to the 
southern corner of Station Site South. 
 
Sections 4.0 and 5.0 of this SWMP detail the assessments and modelling undertaken to 
demonstrate how the Public Realm Stormwater Management Objectives will be met.  

 

 
 

Figure 3.1 – Concept Stormwater Drainage Plan  
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3.4 Construction Stage 
 
Prior to construction commencing on the Roadworks, a Water Management Plan, including erosion 
and sediment control measures, is to be implemented in accordance with the City of Ryde’s 
specifications, Section 6.3.4 Part 4.5 of the Ryde DCP 2010, and the Landcom guideline Managing 
Urban Stormwater: Soils and Construction.  
 

3.4.1 Pre-construction 
 
Before construction activities begin, the following measures are to be implemented: 
 

o Sedimentation fences constructed to the perimeter of the constructed 
area; 

o Designation of areas for plant and construction material storage; 
o Diversion of upstream stormwater runoff around disturbed areas of the 

development;  
o Stabilisation of disturbed areas; 
o Monitoring of stormwater quality discharging from the development and 

maintenance of systems to ensure controls are effective; 
o Drainage structure protection devices installed to existing stormwater 

inlet structures within the site, and within the road ways adjacent to the 
site; and  

o Education of site personnel to the sediment and erosion control 
measures implemented on site. 

 
3.4.2 During and Post-construction 
 
During and Post-construction following measures are to be implemented: 
 

o WSUD elements are to be protected from flowing stormwater by 
adopting surface protection measures 

o Construction activities to be confined to designated construction areas; 
o Regular inspection and maintenance of the erosion control measures. 

Following rainfall events of more than 20mm, inspection of erosion 
control measures and removal of collected material shall be undertaken. 
Replacement of any damaged equipment shall be performed 
immediately; and 

o Monitoring of water quality impacts from construction activities. 

 
3.4.3 Erosion and Sediment Control Plan  

 
A preliminary erosion and sediment control plan (ESCP) has been prepared for the 
Roadworks. The ESCP is based on site survey data and geotechnical information. 
Reference is given to the Landcom guideline – Managing Urban Stormwater Runoff: Soils 
and Construction.  
 
The Preliminary Geotechnical Report indicates that ‘natural site soils are of high plasticity 
clays with a relatively high potential for movement with changes in moisture content’. As 
such, Type F soil category has been adopted for design (as per Landcom report). 
 
The erosion and sediment control measures proposed for Station Site North include: 

 
o A sediment basin with sediment storage volume, discharge connections 

to the existing in-ground stormwater network.   
o Sediment fences around stockpiles and construction zones where soils 

are exposed. 
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o Catch drains/bunds to collect construction site runoff and convey flows 
to the settling basin  

o A primary collection point (PCP) in the works zone to collect works zone 
runoff. Discharge line to the settling basin.  

o Sediment protection devices on existing and proposed inlet pits i.e. filter 
socks.   

 
Vehicular access shall be provided to the sediment basin to enable regular maintenance 
and sediment removal.  
 
Soil management measures shall be in accordance with City of Ryde Council DCP 2010 
Section 6.3.4.  
 
Preliminary Erosion and Sediment Control drawings are included in Appendix A. 

 



North Ryde Station Urban Activation Precinct 
SSDA - Lot 4 DP 1131774 and Lot 160 DP 1136651  Project No. 13656C 
Stormwater Management Plan  19th February 2014 
 

 
P:\2013 JOBS\13656C - North Ryde Station Precinct\Reports\Station Site North - SWMP\14.02.19 SWMP Rev C (draft)\13656C-C-003 SWMP 140219 RevC.docx Page 13  

  

4.0 Stormwater Quantity Assessment 
 
Stormwater runoff quantity has been considered for the entire Station Site North catchment, including the 
proposed Public Realm road reserve areas of Station Street and Road 38 (the Roadworks in respect of the 
development application).  The stormwater quantity assessment for Station Site South shall be the subject of 
a separate submission (by others).  
 

4.1 Stormwater Quantity Modelling Approach 
 

Stormwater runoff quantity has been modelled for three scenarios, including (1) the existing 
conditions; (2) Roadworks developed, and (3) Post-development with lot-based detention. 
Consideration in each scenario has been given to the peak flows for both the pre-development and 
post-development conditions in accordance with the relevant council guidelines and standards.  
 
The intention for the Public Realm works is to ensure the post-development peak flows do not 
exceed the pre-development peak flows. For future lot development, peak flows will be reduced 
through the implementation of lot-based detention. These detention basins have been 
approximately sized using the City of Ryde’s WSUP DCP guidelines, however these post 
development flows have only been modelled to indicate the scale of flow reduction that could be 
expected. It will be the responsibility of the future lot developer to design and provide detention 
systems.  

 
A major/minor storm drainage philosophy has been adopted for Station Site North. The minor 
design storm considered is the 20 year ARI and will be conveyed in stormwater drainage pipes. 
The major storm event is 100 year ARI with excess stormwater runoff safely discharging within the 
roads and overland flows paths 

 
Due to the total catchment being greater than 10,000 sq. m. the flow rates have been calculated 
using the modelling software DRAINS, with the results of the various scenarios summarised in the 
following sections. 
 
A summary of the IFD data taken from Bureau of Meteorology website is presented in Table 4.1. 
 

ARI (years)  20 100 
6 Minute Rainfall Intensity (mm/hr) 185 238 
10 Minute Rainfall Intensity (mm/hr) 153 198 
1 Hour Rainfall Intensity (mm/hr) 65.4 85.9 
12 Hour Rainfall Intensity (mm/hr) 15.1 20.4 
24 Hour Rainfall Intensity (mm/hr) 10.0 13.6 
72 Hour Rainfall Intensity (mm/hr) 4.91 6.67 

Table 4.1 – Rainfall Intensities for North Ryde Station 
 
4.2 Existing Conditions 
 
For the DRAINS analysis, the Station Site North was split into sub-catchments and the percentage 
of impervious areas was estimated. The stormwater network was modelled based on information 
from site survey data, and the peak discharge flows from the site were calculated for the minor and 
major storm events. Results from this analysis are included in Table 4.2. 
 
4.3 Roadworks – Station Street and Road 38 

 
As the existing site is a paved car park, the proposed Roadworks for Station Site North result in no 
change in the surface conditions (percentage of impervious area) within the catchment. As such it 
is assumed to have a negligible effect on the existing scenario peak discharge. Refer Section 4.5 
for the results of the hydraulic modelling. 
 
The Station Street and Road 38 stormwater network is designed to accommodate the peak design 
flows.  
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4.4 Post-Development with Lot Based Detention 
 
The stormwater management section of the Ryde DCP 2010 specifies that sufficient storage and 
on-site underground detention basins be implemented for each lot within the North Ryde Station 
UAP. 
 
For the analysis of the post-development scenario, detention storage was modelled for the future 
lot area. Results from this analysis are detailed in Section 4.5. This is an indicative analysis only, 
as final lot configurations and detention tank sizing will be the responsibility of future lot developers 
in accordance with the Site development controls. 

 
4.5 Comparison between Modelled Scenarios  
 
Table 4.2 below summarises the results of the scenario modelling.  
 
The analysis of the Existing Condition scenario and Roadworks scenario indicates a minor 
reduction in peak discharges for the Roadworks scenario. This minor reduction in peak flow is a 
result of re-routing of catchment flows to the new network proposed in Station Street and Road 38. 
 
The analysis of the Existing Condition scenario and Post-Development scenario indicates a 
significant reduction in stormwater discharge from the site as a result of the lot-based detention. 
These flows are indicative only and subject to lot development design by future developers.  
 
 Scenario 1: 

Existing 
Conditions 

Scenario 2: 
Roadworks 

Scenario 3: 
Post Development 

Peak Discharge (Q20) 0.576 m3/s 0.491 m3/s 0.396 m3/s 
Peak Discharge (Q100) 0.762 m3/s 0.709 m3/s 0.478 m3/s 

Table 4.2 – Peak Discharge Flows for the 20 Year and 100 Year ARI Storms 
 

 
4.6 Legal Point of Discharge 
 
The legal point of discharge for the site is proposed to be at the south-eastern corner of Station 
Site North on Road 38. From this point it shall be conveyed south across Station Site South and 
discharge to an existing pit within the M2 Motorway corridor (the pit that currently receives Station 
Site North flows).  
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5.0 Stormwater Quality Assessment 
 

Stormwater quality modelling has been undertaken for the proposed Public Realm road reserve 
areas of Station Street and Road 38 (the “Roadworks” in respect of the development application for 
Station Site North) in order to quantify the WSUD measures required to meet the Water Quality 
Objectives as set out in Section 3.1.1. The stormwater quality assessment for Station Site South 
shall be the subject of a separate submission (by others).  
 
For the purposes of modelling, it has been assumed that discharges from the private domain (Lot-
Based Strategies) will meet the minimum water quality targets. The design of the Lot-based WSUD 
measures is not within the scope of this SWMP.     

 
The software package “MUSIC” was used to assess the effectiveness of the treatment devices 
intended for the Roadworks compared with two other land use scenarios. The three land use 
scenarios analysed in this study are: 
 

• Pre-settlement (“natural”) conditions;  
• Post-development with no treatment measures; and  
• Post-development with treatment measures. 

 
Details of the MUSIC modelling exercise and results from that analysis are summarised in the 
following sections. 
 
Water quality control was undertaken using a treatment train approach. All stormwater runoff from 
the Roadworks is filtered through either the streetscape bio-retention systems, or where bio-
retention is not practical, though a proprietary in-ground treatment device (such as an Enviropod, or 
similar), to reduce the total pollutant loads, before entering the stormwater reticulation system and 
discharging from the site. 

 
 

5.1 Pollutants of Concern 
 

The key pollutants expected to be generated from Station Site North are listed below. It should be 
noted that site pollutants are not limited to these listed, more so, this provides a guide to the 
pollutants that are typically generated in sites similar to this. 
 

• Litter;  
• Sediment; 
• Nutrients (Nitrogen and Phosphorus); 
• Hydrocarbons (including oil and grease); 
• Heavy Metals (often associated with fine sediments); and 
• Surfactants (for example, detergents from car washing). 

 
It is also important to consider the pollutants that are generated during the construction phase of 
the development. Typical construction phase pollutants and the sources of such pollutants are 
provided in Table 5.1. Measures to mitigate these pollutants have been discussed in more detail in 
the Section 3.4. 

 
 

Pollutant  Source  
Litter Paper, construction packaging, food 

packaging, cement bags, off-cuts 
Sediment Unprotected exposed soils and stockpiles 

during earthworks and building 
Hydrocarbons Fuel and oil spills, leaks from construction 

equipment 
Toxic Materials Cement slurry, asphalt prime, solvents, 

cleaning agents, washwaters 
pH Altering Substructures Cement slurry and washwaters 

Table 5.1 – Pollutants Typically Generated During the Construction Phase 
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5.2 Water Quality Objectives 
 

The target pollutant removal rates (as noted in Section 3.1.1) are summarised in Table 5.2. 
 

Pollutants  Target Pollutant 
Removal Rates 

Gross Pollutants 90% 

Total Suspended Solids (TSS) 85% 

Total Phosphorus (TP) 60% 

Total Nitrogen (TN) 45% 

Table 5.2 – Target Pollutant Removal Rates  
 
 

5.3 Assessment Methodology (MUSIC) 
 

MUSIC, or Model for Urban Stormwater Improvement Conceptualisation, is a modelling tool for 
urban stormwater systems that predicts the performance of stormwater management systems. 
MUSIC can measure the expected pollutant levels across various catchment areas and can be 
used to estimate the long-term annual average stormwater volume generated by a catchment. In 
this case the software will be used to find the volumes of the expected stormwater over our 
catchments areas and simulate the effectiveness of the treatment devices in achieving the required 
minimum WSUD targets. 
 
For this model, the Roadworks has been separated into sub-catchment areas with appropriate 
WSUD devices individually treating each sub-catchment. This simulates the stormwater runoff from 
the road reserve sub-catchments as passing through either the streetscape bio-retention or an in-
ground treatment device (i.e. Enviropod), before entering the stormwater drainage system and 
discharging from the site. 
 
The City of Ryde Council’s Water Sensitive Urban Design Music Modelling Guidelines outlines the 
preferred rainfall and evapotranspiration datasets to be used when undertaking stormwater quality 
assessments in the North Ryde area. The parameters used in this assessment are in accordance 
with those guidelines and are discussed in the following sub-sections.  
 
 

5.3.1 Rainfall 
 
Council requires all stormwater quality modelling in MUSIC to use rainfall data from the Sydney 
Airport AMO station. The modelling period is recommended to be from 1988 to 1998 with a rainfall 
interval of 6 minutes. The recommended rainfall data for Station Site North is summarised in 
Table 5.3. 

 
Rainfall Station  Modelling Period  Annual Rainfall (mm)  
066037 – Sydney Airport AMO 1988 to 1998 1087 

Table 5.3 – Recommended 6 Minute Rainfall Station 
 

 
5.3.2 Potential Evapotranspiration Data 

 
Local Potential Evapotranspiration (PET) data was not available for Station Site North, hence 
average monthly data from Sydney has been used. Average Sydney PET is suitable for use in 
modelling water quality and hydrology as discussed in the Council’s MUSIC guidelines. A summary 
of the monthly PET for the Sydney region is summarised in Table 5.4. 
 
Month  J F M A M J J A S O N D 
PET 
(mm) 

180 135 128 85 58 43 43 58 88 127 152 163 

Table 5.4 – Monthly Evapotranspiration data for Sydney 
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5.3.3 Soil Properties 

 
The following soil characteristics are recommended in the Council’s MUSIC guidelines: 
 

Parameter Units Urban Non-Urban 

Impervious Area Parameters 

Rainfall Threshold mm 1.4 1.4 

Pervious Area Parameters 

Soil Capacity mm 170 210 

Initial Storage % 30 30 

Field Capacity mm 70 80 

Infiltration Capacity Coefficient a   210 175 

Infiltration Capacity Coefficient b   4.7 3.1 

Groundwater Properties 

Initial Depth mm 10 10 

Daily Recharge Rate % 50 35 

Daily Baseflow Rate % 4 20 

Deep Seepage % 0 0 
Table 5.5 – Soil Properties for MUSIC Source Nodes 

 
 

5.3.4 Pollutant Generation 
 

The pollutant parameters that have been adopted for this model are outlined in Table 5.6. They 
align with the comprehensive literature review undertaken by Duncan et.al. (1999) and forms the 
basis for the default values of event mean concentrations in MUSIC for Total Suspended Solids 
(TSS), Total Phosphorus (TP) and Total Nitrogen (TN). 
 

Land Use Category 

Log10TSS (mg/L) Log10TP (mg/L) Log10TN (mg/L) 

Base 

Flow 

Storm 

Flow 

Base 

Flow 

Storm 

Flow 

Base 

Flow 

Storm 

Flow 

General Urban               

Residential Mean 1.20 2.15 -0.85 -0.60 0.11 0.30 

Industrial Std Dev 0.17 0.32 0.19 0.25 0.12 0.19 

Commercial               

Forest/Natural 
Mean 0.78 1.60 -1.52 -1.10 -0.52 -0.05 

Std Dev 0.17 0.32 0.19 0.25 0.12 0.19 

Road Areas 
Mean - 2.43 - -0.30 - 0.34 

Std Dev - 0.32 - 0.25 - 0.19 

Roof Areas 
Mean - 1.30 - -0.89 - 0.30 

Std Dev - 0.32 - 0.25 - 0.19 

Table 5.6 –Pollutant Generation for MUSIC Source Nodes 
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5.4 Pre-Development Model 
 

A Roadworks area of 3,760m2 has been modelled, which includes Station Street and Road 38 road 
reserves. For the pre-development scenario, “natural” conditions were modelled in MUSIC Refer to 
Figure 5.1 for the simple network diagram developed in MUSIC. The network uses the 
Forest/Natural pollution generation data in Table 5.6, and zero percent impervious area has been 
assumed. By modelling the “natural” conditions an assessment on the overall impact of 
urbanisation can be undertaken. The annual pollutant loads have been presented in Table 5.7. 
 

 

Figure 5.1 – MUSIC Pre-Development Network Diagram 
 
 
5.5 Post-Development Model (Without Treatment Devices) 

 
The proposed scenario with no treatment was modelled to enable the impact that the development 
has on pollutant loads. Each ‘Road’ node has been assumed to have an impervious area 
percentage of 100%. The MUSIC network diagram for the post-development model without 
treatment devices is presented in Figure 5.2 and the annual pollutant results summarised in 
Table 5.7. 

 

 
Figure 5.2 – MUSIC Treatment Train Diagram (No Treatment) 
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5.6 Post-Development Model (With Treatment Devices) 
 

A post development (with treatment devices) scenario has been modelled using MUSIC with similar 
parameters and assumptions to those discussed in Section 5.5.  
 
For Station Site North Roadworks it is proposed that water quality treatment measures include a 
combined total of 227m2 of streetscape bio-retention and two Enviropods filter baskets (or similar). 
This system is designed such that each sub-catchment area passes through the WSUD device 
before entering the proposed stormwater infrastructure. As previously mentioned, it is the 
responsibility of the future lot developers to meet water quality targets for areas outside the Public 
Domain, and select appropriate treatment devices, for each lot. No external catchments contribute 
to the site. 
 
The MUSIC network diagram is displayed in Figure 5.3.The streetscape bio-retention is explained 
in greater detail in Section 5.6.1 including the node properties for the MUSIC model.  

 

 
Figure 5.3 – MUSIC Treatment Train Diagram 
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5.6.1 Streetscape Bio-Retention Treatment 
 

Bio-retention treatment facilitates the removal of pollutants from local catchments, by capturing 
runoff in the bio-retention areas that remove pollutants via plants (nutrient uptake) and filter media. 
They are effective in reducing the concentration of suspended solids (TSS), phosphorus (TP) and 
nitrogen (TN). 
 
In accordance with Council’s MUSIC guidelines the properties detailed in Figure 5.4 have been 
adopted for modelling the bio-retention nodes. It is noted that the surface area and filtration area is 
variable dependant on the catchment size and sizing limitations. 
 
 

 
 

Figure 5.4 – Bio-retention Properties for MUSIC 
 
 

5.6.2 Stormwater360 Enviropod 
 

The Stormwater360 Enviropod is a cost-effective and easily maintained gully pit insert that is 
effective at removing significant portions of litter, debris, and other pollutants from urban runoff. In 
this proposed treatment train two (2) Enviropods have been modelled to treat sub-catchment areas 
where bio-retention is not practical.  Stormwater360 have specific MUSIC nodes for their 
proprietary in-ground treatment devices, including the enviropod which has been used for 
simulating these proprietary products in the model. 
 
Other proprietary devices may be substituted subject to demonstrating they meet the required 
water quality treatment requirements.  
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5.7 Water Quality Treatment Train Performance 
 
The MUSIC model was used to evaluate the performance of the water quality treatment devices for 
a range of rainfall conditions over an eleven year period (1988-1998). The results for the proposed 
treatment arrangement are summarised in Table 5.7.  
 

Pollutant  Pre-Devel.  Post -Devel.  
(No treatment) 

Post -Devel.  
(with treatment 

devices) 

Percentage 
Reduction 

Water 
Quality 

Objective 
Required 

 
Flow (ML/yr) 
 

 
1.46 

 
3.49 

 
2.91 

 
0% 

 
- 

Gross 
Pollutants 
(kg/yr) 

 
0.0 

 
90.0 

 
0.0 

 
100% 

 
90% 

Total 
Suspended 
Solids (kg/yr) 

 
28.2 

 
90.7 

 
14.0 

 
85% 

 
85% 

Total 
Phosphorus 
(kg/yr) 

 
0.071 

 
0.531 

 
0.205 

 
62% 

 
60% 

Total Nitrogen 
(kg/yr) 
 

 
0.726 

 
7.7 

 
2.43 

 
69% 

 
45% 

Table 5.7 – WSUD Performance Summary 
 

These results demonstrate that the proposed WSUD treatment arrangement for the Roadworks 
provides adequate pollution reduction rates to stormwater runoff and meet the minimum Water 
Quality Objectives for the project.  
 
The concept stormwater management plan is included in Appendix A . 

 
 

5.8 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.  
 

• Bio-retention 
o Routine inspection (3-6 monthly after rain), cleaning and maintenance 

of the bio-retention systems, check overflow structures/drainage 
pipes, removal of debris and sediment; 

o Inspection of filter media porosity (3-6 Monthly after rain). Check for 
accumulation of impermeable layer. Remove sediment and scarify.   
 

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

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

pollutants and coarse sediment that is deposited in the device. 
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6.0 Stormwater Drainage Concept 
 
This section summarises the Station Site North stormwater drainage concept and details how the 
post development system is to operate. 
 
A major/minor storm drainage philosophy has been adopted for Station Site North. The minor 
design storm modelled is the 20 year ARI, which will be conveyed in stormwater drainage pipes. 
The major storm event is 100 year ARI with excess stormwater runoff safely discharging within the 
roads and overland flows paths. 
 
Lot generated flows will pass through WSUD treatment devices in order to the project water quality 
objectives. Peak flows from lots will be reduced through on-site detention. Design of lot WSUD and 
detention will be by future lot developers in accordance with the DCP 2010 and project 
requirements (refer Section 3.2 for details).  
 
The stormwater from the lot-developments will discharge to the stormwater reticulation network in 
Station Street and ultimately discharge into the existing stormwater infrastructure at the southern 
corner of Station Site South. 
 
Within the Public Realm, stormwater runoff will be directed to streetscape bio-retention and in-
ground treatment devices (such as Enviropods) before entering the stormwater network in Station 
Street and Road 38. MUSIC modelling has demonstrated that water quality targets can be reached 
by a combination of 227m2 of streetscape bio-retention and two Enviropods. Proprietary treatment 
devices have been selected for the sub-catchment areas that were not practical to service with bio-
retention. A schematic of the overall stormwater drainage concept is provided in Figure 6.1. 
 
The site discharge point is proposed at the south-eastern corner of the site on Road 38, where a 
stormwater drainage line will run south and eventually join the existing infrastructure at the 
southern corner of Station Site South.  
 
The proposed drainage system will collect flows from existing drainage infrastructure servicing the 
North Ryde Station (being the dish drains running both sides of the exposed station box). This 
existing drainage network (and easement) is to remain until the proposed stormwater drainage 
within Station Street and Road 38 (complete through Station Site South) is commissioned.   
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Figure 6.1 – Stormwater Concept Diagram 
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7.0 Stormwater Quality Monitoring Programme 
 

Although stormwater from this development will discharge to the existing stormwater system and 
eventually into the Lane Cove River, the stormwater quality management proposed for Station Site 
North are based on best practice guidelines and therefore no stormwater quality monitoring has 
been proposed. The proposed measures for stormwater quality are reasonably common and well 
understood, and their effectiveness has been demonstrated at numerous sites throughout New 
South Wales. 
 

8.0 Summary 
 

This SWMP demonstrates that under the proposed plan, stormwater management for the site 
addresses the relevant DGRs, including  

 
• Water quality – water quality targets for discharges from the site are addressed, 

including water quality treatment measures. 
 

• Erosion and Sediment Control Plan – an erosion and sediment control plan has been 
prepared as required by Section 6.3.4 of Part 4.5 of the Ryde DCP. 

 
• Integrated Water Management Plan – an Integrated Water Management Plan has 

been outlined in Section 3.0 of this SWMP.  
 

• Flooding –This report demonstrates that the development is compatible with the 
flood hazard of the land.  
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Appendix A  
Civil Design Drawings  
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