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1 INTRODUCTION 

1.1 PROJECT INFORMATION 

Pendle Hill High School (PHHS) is located in Lot 11 on DP1141329 on Cornock Avenue, Toongabbie. This 

project is centred around constructing new buildings to expand the existing campus. The project includes; 

◼ Construction of a new three-storey courtyard building on Binalong Road comprising two (2) three-storey 

wings under a connected roof which will accommodate a library, staff unit, lecture theatre, multimedia and 

senior learning spaces, administration unit and student amenities;  

◼ External transport infrastructure upgrade works;  

◼ New covered walkways and upgraded landscaping; and 

◼ New hard stand areas for bicycle parking. 

Aurecon have been commissioned to investigate and report on the civil engineering, servicing and 

stormwater requirements pertaining to expansion of Pendle Hill High School in Toongabbie, NSW. 

The proposed layout plan is shown on the Fulton Trotter Architects Building Plan in Appendix A. 

1.2 PURPOSE 

The purpose of this report is to outline the stormwater drainage network for the proposed building site and 

the subsequent effects on the existing system. The document reports on the existing and proposed civil 

works and infrastructure proposed as part of the development. This document also reports on the 

stormwater quantity and quality management investigation relating to the proposed development. This 

report outlines the requirements stated in Secretary’s Environmental Assessment Requirements (SEARs). The 

primary sections addressed in SEARs is in relation to guidelines 15, 16 and 17. 

Table 1 References to SEARs Policies 

Guideline Reference in Report Application in project 

15 – Stormwater Drainage 4.3  

- Adequate on-site detention is designed.  

- Downstream properties are not adversely impacted.  

- Adheres to Parramatta Council guidelines. 

16 - Flooding 3.4 - Site is not located in flood zone. 

17 – Erosion and Sediment 
Control 

4.2.3 

- Addresses International Erosion Control Association 
(IECA) compliance. 

- Requirements for this guideline are being detailed by 
different consultants. 

The engineering requirements for this proposal shall be in accordance with the Parramatta Council’s 

Stormwater Disposal Policy (2015), Parramatta Council’s Development Design Guidelines (2015), Upper 

Parramatta River Catchment Trust On-Site Detention Handbook (UPRCT OSD Handbook) with reference 

to the Queensland Urban Drainage Manual (QUDM). This report outlines preliminary design methodology 

and calculations in support of a development application and should be read in conjunction with other 

documents issued by the consultant team. 

2 CIVIL SERVICES SCOPE 

Under the PHHS development project, civil engineering services shall incorporate: 

◼ Stormwater drainage (in-ground)  

− Stormwater Quantity/flow mitigation, Detention 
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− Stormwater Quality Improvement 

− External connection works 

◼ Bulk earthworks and site levels 

◼ Erosion and Sediment Control SSDA plans 

2.1 GENERAL SERVICE REQUIREMENTS 

2.1.1 References 

The design of civil engineering services shall comply with the following legislation, regulations, codes, and 

standards: 

Table 2 Reference Documents 

Standards/Guidelines  

UPRCT OSD Handbook Upper Parramatta River Catchment Trust Onsite Detention Handbook 

QUDM  The Queensland Urban Drainage Manual  

DEDG Development Engineering Design Guidelines (City of Parramatta) 

DCP Development Control Plan (City of Parramatta) 

SDP Stormwater Disposal Policy (City of Parramatta) 

IECA International Erosion Control Association  

WBD - MUSIC Water by Design – MUSIC Modelling Guidelines 

SEARs Secretary’s Environmental Assessment Requirements 

2.1.2 Sustainability 

The design of civil services will be undertaken to drive sustainable project outcomes. Civil engineering 

initiatives to achieve Greenstar objectives include: 

◼ Improving quality of stormwater discharge from the developed site to meet and exceed state objectives 

where practical.  

◼ Collection, treatment, and reuse of rainwater from building roofs where practical. 

◼ Minimising stormwater discharge flow rates and volumes from site by promoting onsite retention and 

reuse of stormwater as well as detention storage to reduce site discharge to council specified rates. 

◼ Selection of best practice sustainable materials. 

2.2 KEY ASSUMPTIONS 

The following key assumptions have been made as part of the SSDA civil engineering designs and 

allowances: 

◼ The existing site has been considered 0% impervious as it is completely grass. 

◼ The development site will require onsite stormwater detention to comply with Parramatta City Council 

Development Engineering Design Guidelines and Upper Parramatta River Catchment Trust Onsite 

Detention Handbook (UPRCT) OSD Handbook development policies.  

◼ Stormwater Quality modelling to comply with Water Sensitive Urban Design (WSUD) manual. 
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3 SITE LOCALITY AND TOPOGRAPHY 

3.1 SITE LOCATION 

The development site is located to the East of Cornock Avenue and along Binalong Road.  The site is bound 

by the existing school site to the West and residential properties to the north and south. Refer to Figure 1 

below for locality details. 

 Street Address:   Cornock Avenue, Toongabbie NSW 2146 

 DP Description:  Lot 11 on DP1141329 

 

Figure 1 Development Locality Plan (Source: ArcGIS) 

3.2 SITE DESCRIPTION 

The existing development site is completely grass. The proposed development site has an area of 0.514ha 

and a 60m frontage to the existing PHHS Building D and Building E. The development site is an expansion 

of the existing school and includes a portion of redevelopment around the existing school buildings which are 

to remain.  This area has also been considered under this report as part of the development in accordance 

with Parramatta City Council policies. It will be located along Binalong Road, behind the existing school. It 

will be connected to the site entrance to Binalong Road. It will consist of two triple-storey, concrete buildings 

covered by a single roof. There will be a void in the centre of the structure to allow for landscaped learning 

space.  

 



 

Project number 507914  File 210503_RPT_PHHS Stormwater Management Plan.docx, 2021-05-03  Revision 04   4 

 

Figure 2 Site Aerial Photo (Source: Google Maps) 

3.3 EXISTING TOPOGRAPHY AND SITE DRAINAGE 

The existing school buildings are all located towards the southern side of the grounds which is also the 

natural high point. There are multiple catchments discharging in all directions, outwards from the buildings: 

• Approximately 1ha of the school grounds drains east, discharging to Binalong Road as overland 

flow.  This catchment is where the works are located and is the subject of this report. 

• Less than 0.8ha discharges to the southwest into private residential properties and Cornock Avenue 

• The remainder of the school grounds discharge to the north via an existing pedestrian access 

easement to Favell Street via a piped connection and overland flow.   

• There are also a number of smaller uncontrolled catchments discharging directly into the 

surrounding residential properties as overland flow.  None of these areas include hardstands or 

roofs etc. and are not considered problematic. 
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The proposed site will be built on top of an embankment that runs along the northern and eastern side of the 

proposed development. Captured water will fall down the embankment and into the road channel on 

Binalong Road before draining into the council pit to the north-east corner of the site (Refer to Appendix A). 

The stormwater drainage system will take advantage of the natural embankment to aid the catchment and 

channelling of overland flow.  

The existing levels in the northwest corner are approximately RL 59.5m AHD and falling to RL 57.97m at the 

northeast corner, before the stairs leading to Binalong Road access gate. There is a nominal drop from RL 

59.71m AHD in the southwest corner to RL 59.1m in the southeast corner. The grade of the land is an 

average of 1.46% under the proposed building site, while the embankment has a grade of 15.57% (1 in 9). 

The building will be constructed on level pads to account for this slope. 

3.4 FLOODING 

Several flood studies have been undertaken by the Council on the two proximity creeks (Pendle Creek and 

Toongabbie Creek) as well as on the Parramatta River. From the City of Parramatta maps the school site is 

not located in flood warning area and is not in a flood risk area. Refer to Aurecon’s Site Analysis Report for 

detail. 

Two waterways are in proximity to the school site. To the east is Pendle Creek and to the north Toongabbie 

Creek which forms part of the Upper Parramatta River catchment and discharges to the Parramatta River. 

Several flood studies have been undertaken on the two creeks as well as on the Parramatta River. From the 

City of Parramatta maps the school site is not located in flood warning area and is not in a flood risk area. 

Only localised flooding directly on or around the property is prevalent.  

 
Figure 3 100 – year ARI Flood Extend 

For any new development, the minimum floor levels must be above the Flood Planning Levels which is 

defined as the 100-year ARI (1%AEP) flood level plus 500mm freeboard as required by LEP and DCP. In this 

instance the site levels are approximately 5.0m above the nearest flood level and will not be inundated 

during any conceivable flood event. The flood conditions will not be impacted by climate change. 
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4 STORMWATER MANAGEMENT PLAN 

4.1 STORMWATER OBJECTIVES 

Under the Parramatta City Council requirements, several design elements were identified in relation to 

stormwater management issues.  Using the principles of Development Engineering Design Guidelines 

(DEDG), Parramatta City Council must be satisfied that: 

◼ The proposed development can be drained. 

◼ The stormwater management system can follow the features and functions of the natural drainage 

system. 

◼ Prevent increases in downstream flooding that could result in the damage of surrounding structures.  

◼ Suitable provision is made in the design layout to accommodate for major drainage (i.e. designed for 1% 

AEP storms). 

◼ Surcharges from existing drainage systems are minimised.  

◼ The quantity of stormwater runoff is minimised through adequately sized detention tank (OSD). 

 

All stormwater related infrastructure will be designed and installed in accordance with WSUD principles and 

Parramatta City Council guidelines. Captured stormwater from structures, landscape and overflows will be 

treated in accordance with the relevant standards, and discharge to the existing infrastructure located on 

Binalong Road. 

4.2 WATER RETICULATION 

4.2.1 Proposed Infrastructure 

As part of the proposed works a new stormwater drainage system will be designed to connect to the 

Parramatta Council drainage network on Binalong Road.  As the existing site is undeveloped, a new 

drainage system will be designed in accordance with City of Parramatta’s standards. 

During major storms, overflow from the new piped system will drain as overland flow down the embankment 

and into the road channel along Binalong Road.  This overland flow path is required to prevent ponding 

around the new and existing buildings and is similar to the existing stormwater drainage discharge scenario. 

The proposed civil stormwater will also incorporate the following assets prior to discharge into the municipal 

drainage network downstream: 

◼ Stormwater quality improvement devices (SQIDs) including: 

−  A gross pollutant trap (GPT) - “Ocean Guard 200µm” 

− A tertiary or polishing treatment system - “690mm PSorb Cartridge Storm filters”  

◼ New 243,000 L (243m3) detention system 

Detention system will be a double layer ecoAID system comprising of 4 rows and 27 arches per row. 

This detention storage cannot be incorporated into rainwater harvesting storage volumes as it must 

remain empty in anticipation of large storm events. 

These devices will work in conjunction to reduce the overall pollutants in captured rainwater and control the 

outlet flow rate into the council system. All new stormwater drainage will be designed and constructed in 

accordance with Parramatta City Council Requirements. 
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4.2.2 Proposed External Infrastructure 

The proposed site drainage will be connected to the existing council pit on Binalong Road located to the 

north-east of the site (Refer to Appendix A). All new infrastructure built within the road reserves will be 

council asset. This includes the new pit on Binalong Road and the connecting pipe to the existing pit will 

be council assets. All other infrastructure will be the responsibility of the NSW Department of Education. 

4.2.3 Earthworks 

The existing school grounds have been developed on flat pads. The proposed buildings will be constructed 

in the same manner. Considering the grade of the proposed site is only 1.46%, the extent of necessary bulk 

earthworks is minimal. The soil on the high point of the site can be cut and moved to fill the low point of site 

to create a flat foundation. 

4.2.4 Erosion & Sediment Control 

Onsite earthworks will expose the natural soils creating the potential for erosion. Construction phase erosion 

and sediment control measures are to be designed in accordance with the International Erosion Control 

Association (IECA) Guidelines as part of the detailed design phase for implementation during the 

construction phase should the project proceed. A preliminary erosion and sediment control plan has been 

developed for the site and is included in Appendix E for reference. An updated plan is to be devised during 

the detailed design phase of the project. 
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4.3 STORMWATER QUANTITY 

4.3.1 Lawful Point of Discharge 

Under existing conditions, stormwater runoff within the development site drains as overland flow, down the 

embankment and to the concrete channel into the council pit. Given that it is a new establishment, any 

increase of stormwater runoff has the potential to adversely impact the carriageway.  Therefore, the 

development will include a detention tank to control the flow into the City of Parramatta’s drainage network. 

4.3.2 Stormwater Drainage Methodology 

Modelling of stormwater runoff quantity from the property to be developed (Pendle Hill High School), that 

flows into Binalong Road stormwater pit has been setup to compare the existing case and proposed 

developed case. Modelling of the stormwater and drainage characteristics for each scenario has adopted 

industry standard techniques as specified in QUDM and the Parramatta City Council’s Development 

Engineering Design Guidelines. The drainage modelling software package DRAINS has been used in this 

assessment to give a simple representation stormwater flows both within drainage infrastructure and in 

overland flow paths.  

The modelling included an analysis of the peak discharges from the developed site to assess the potential 

for the proposed development to adversely impact the capacity of downstream drainage flow paths and 

infrastructure. The peak outlet flow of interest is in Pipe 11 (outlet of detention tank) so that the council 

drainage system is not flooded.   

The assessment has been completed by isolating the property to be developed and estimating a likely 

increase in peak discharge using a preliminary calculation method rational method. These results were then 

used in conjunction with and compared to the DRAINS modelling of the property. Details of these 

assessments are covered in section 4.4. 

4.3.3 Preliminary Peak Flow Calculations 

The Rational Method, as outlined in QUDM is an industry standard technique, and was used to determine 

preliminary peak flow rates corresponding to the minor and major storm events for the existing and 

development site as an initial flow capacity review.  Parramatta City Council’s Design Control Plan were used 

to identify the design storm events for this development as: 

 Minor   - 10% AEP (1 in 10-year ARI) 

 Major (overland flow) - 1% AEP (1 in 100-year ARI) 

 

The fraction impervious for the property to be developed in the existing case condition was estimated to be 

0% (as the existing condition was all grass) and was increased to 99% for the developed case which is a 

conservative (upper limit) given that there will be landscaped space within the development footprint. As 

determined from the Bureau of Meteorology Intensity-Frequency-Duration (IFD) data, the 1hr rainfall intensity 

(1I10) for the 10% AEP at the development locality was adopted to be 51mm/hr. The fraction impervious 

values were then converted to C10 values. 
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Table 3 Existing Case vs Development Case Peak Flow Calculations 

 Parameter Existing 
Catchment 

Developed 
Catchment 

Difference 

C
a

tc
h

m
e

n
t 

D
e

ta
il
s
 

Area (Ha) 0.3954 0.3954 0 

Fraction Impervious (fi) 0% 99% 99% 

Coefficient of Runoff (C10) 0.7 0.9 0.2 

Time of Concentration (min) 7 5 -2 

10% AEP Rainfall Intensity (mm/hr) 132 149 17 

P
e

a
k

 F
lo

w
 

39% AEP Discharge (m3/s) 0.06 0.087 0.027 

10% AEP Discharge (m3/s) 0.101 0.147 0.046 

5% AEP Discharge (m3/s) 0.122 0.177 0.055 

2% AEP Discharge (m3/s) 0.155 0.218 0.063 

1% AEP Discharge (m3/s) 0.179 0.242 0.063 

4.3.4 Preliminary Analysis of Potential for Adverse Impacts 

As indicated within Table 1 above, the estimated peak discharges for the proposed developed case exceed 

those of the existing case conditions by an average of 20%. This is because the proposed development site 

has a significantly higher fraction of impervious than the existing site.   

4.4 DRAINS Modelling 

To gain a more comprehensive insight into the increased downstream flow conditions, a DRAINS model has 

been developed for two case scenarios: 

• Existing case (representing Pendle Hill High School in its current state without changes). 

• Developed case (representing a proposed development of Pendle Hill High School’s East 

Catchment). 

The existing case and developed cases have been setup to isolate and compare the influence of the 

changes to the East Catchment and the potential for impacts in the receiving road flow path.   

The developed case scenario is also intended to test the flow rate in the proposed drainage system in 

comparison to the existing layout. It is intended to provide context around the risks associated with small 

increases in discharges associated with developing Pendle Hill High School. 
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4.4.1 Model Setup 

The model adopted estimated parameters to reflect contributing sub-catchments, open channels and 

drainage features based on available digital information including, reports, drawings, and a survey data.  An 

ILSAX hydrological model is built into the 2019 version of the software for processing design rainfall 

information and generating flows. Design rainfall information for the Parramatta area was downloaded from 

the Bureau of Meteorology (BOM) data hub and rainfall intensities, depths and temporal patterns were put 

into the model.  

The model was structured to be able to estimate peak discharges at key locations including: 

• From each of the sub-catchment areas that contribute flow, Catchments 2, 4, 6, 7 and 9, refer to 

Figure 4.  

• At the outlet/discharge point from the property to be developed from Pipe 11 (leading out of the 

detention tank).  

The model input parameters adopted for sub-catchments and a detailed schematic of model setup is given in 

sections 4.4.2.  

After establishing catchment areas upstream and downstream from the site, a flow path to the Binalong 

Road channel and out to council pit was determined. Refer to Error! Reference source not found.3 for m

odel layout. 

 

Figure 4 Model Layout Used for Analysis 
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4.4.2 Model Input Parameters 

Using preliminary design drawings, catchment areas were determined. See Table 4 for catchment details 

contributing to the relevant infrastructure and flow paths.  Refer to Figure 4 for catchment locations. 

Table 4 Drains Catchment area summary 

CATCHMENT CATCHMENT AREA (ha) 

Cat 1 0.0275 

Cat 2 0.0472 

Cat 3 0.0383 

Cat 4 0.0084 

Cat 5 0.0479 

Cat 6 0.0084 

Cat 7 0.0114 

Cat 8 0.0601 

Cat 9 0.0437 

Cat 10 0.0981 

Cat 11 0.0206 

4.4.3 Modelled Peak Discharges 

The developed case model was established to assess the peak discharge in the outlet pipe. The primary 

differences in model inputs were the breakdown of sub-catchments in the design scenario and the fraction 

imperviousness for the developed site catchment areas.  Comparison of results from these scenario models 

were analysed for a range of storm events and durations.   

The peak discharge for the downstream open channel was determined to be a 1-hour burst (storm 1) during 

a 1% AEP event.  For consistency in the modelling results the 1-hour burst (storm 1) storm events were 

adopted for all AEP in the developed scenario. Peak discharges are shown for all sub-catchments in Table 

55. Note these are un-mitigated, prior to onsite detention measures. 

Table 5 Catchments Peak Discharge Summary 

CATCHMENT PEAK FLOW (m3/s) 

 20% 10% 5% 2% 1% 

Existing 0.084 0.074 0.086 0.167 0.189 

1 0.007 0.005 0.006 0.011 0.012 

2 0.012 0.009 0.01 0.018 0.02 

3 0.01 0.007 0.008 0.015 0.017 

4 0.002 0.002 0.002 0.003 0.004 

5 0.012 0.009 0.011 0.019 0.021 

6 0.002 0.002 0.0002 0.003 0.004 

7 0.029 0.022 0.025 0.044 0.049 

8 0.016 0.012 0.013 0.023 0.026 

9 0.011 0.009 0.01 0.017 0.019 

10 0.018 0.015 0.017 0.033 0.038 

11 0.003 0.003 0.003 0.007 0.008 

Total Design 0.115 0.09 0.0992 0.182 0.206 



 

Project number 507914  File 210503_RPT_PHHS Stormwater Management Plan.docx, 2021-05-03  Revision 04   12 

4.4.4 Existing Case vs Developed Case Modelling Results 

The results show that the flow rate has been drastically reduced.  The flow depth and ponding depths were 

analysed only for the developed case, as the existing site does not have pipelines. 

 

 

Figure 5 Existing case catchment & peak discharges 

 

 

Figure 6 Developed case maximum water levels & peak discharges 

 
Note: The green values are the peak water levels at each node, blue represents the peak flow rates in each 
conduit and the red values represent overflows exceeding the capacity of the primary conduit (i.e. overland 
flow) 
 
 
The above figures indicate that during the developed case scenario, peak discharges are drastically reduced 

when compared to the existing case scenario. This is expected, as UPRCT OSD Handbook specifies that the 

outlet flowrate must not exceed 80L/s/ha area developed.  
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4.4.5 On-site Detention 

City of Parramatta has a specified a target outlet flowrate of 80L/s/ha area developed. To control the outlet 

flowrate to be compliant with the standards, a detention node with an orifice plate has been added to the 

development site.  The detention system initial sizing was adopted from UPRCT OSD Handbook to require 

470m3/ha area developed. That would result in a 243m3 tank.   

According to the UPRCT OSD Handbook, the maximum flowrate into council system must not exceed 

80L/s/ha area developed. This value was calculated to be a maximum of 41L/s for this development. 

Table 6 Drains Detention Model catchment area summary 

Properties: Existing Catchment  Developed Catchment 

Catchment Area (ha) 0.514 0.514 

Fraction Impervious (fi)  0 99% 

Time of Concentration – Pervious (tc) (mins)  7 - 

Time of Concentration – Impervious (tc) (mins) - 5 

Detention Sizing and Materials 

Parramatta City Council standards requires detention sizing of 470m3/ha developed land. As a result, the 

tank must detain a minimum of 243m3 of water. The proposed design for the underground detention tank is a 

double layer “ecoAID” modular arch system. EcoAID is an Australian made detention system that is made 

from 100% recycled materials. This is proposed over the usual concrete detention tank because it is safer to 

install as each unit only weighs 15kg. It is also easy and quick to fit as units are simply placed so they 

overlap the previous unit until the row is completed. This would mean there are reduced labour costs. 

The system also integrates a “Catch-All-Row” to act as an internal GPT. It provides both primary and 

secondary treatment of stormwater and could potentially be used in the treatment train. It could be used 

instead of Ocean Guard and Stormfilter to reduce costs, however this would require more frequent 

maintenance as there would be gross pollutants in the OSD. On this basis it has not been considered as part 

of the treatment train or modelling within this report. 

 

Figure 7 Double-layer ecoAID Cross-section (Source: ecoAID Design Suggestion Tool) 

Figure 7 depicts a diagram of the double-layer ecoAID detention system. First a geofabric is laid out in the 

excavated pit. Then, a layer of cleaned gravel (usually scoria) is placed over the geofabric. The arches are 
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placed down over the gravel, each unit overlaps over the previous one to create a single row. Another layer 

of gravel covers the bottom layer of arches. This process is repeated for the top layer. 

This system will require maintenance every 6 months involving a vacuum truck to remove pollutant and 

sediment build up in the catch-all-row arches. As the only current access point for large vehicles is via 

Cornock Road and through the school, it is proposed that there will be a new gate added on Binalong Road 

for easier maintenance access. The storage capacity is modelled as follows:  

Table 7 Detention Stage Storage 

 

 

 

 

 

 

 

 

 

 

 

The surface areas at each level were calculated by adding the surface area of the gravel and the surface 

area of the arch at that elevation. Figure 8 shows the cross section of the double-layer ecoAID detention 

tank. The solid black lines represent the surface area of gravel at each elevation and the dashed red line 

represents the surface are of the arch at each interval.  

 

Figure 8 Cross-sectional diagram of detention tank 

Elevation (m) Surface Area (m2) 

55.57 78.4 

55.72 78.4 

55.89 148.624 

56.06 143.8752 

56.23 66.2528 

56.4 78.848 

57.77 78.4 

57.94 148.624 

58.11 143.8752 

58.28 66.2528 

58.45 78.848 

58.6 78.4 

58.61 0.81 

58.9 0.81 
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Detention Outlet Arrangement 

The inlet pipe would be 300mm in diameter at an elevation of 57.8m AHD. The outlet route modelled 

included a single 300mm diameter outlet pipe at the invert of the tank. In order to control the flow rate to be 

compliant with Parramatta Council Stormwater Design Standards, a 121mm diameter orifice plate is fixed to 

the outlet pipe.  Parramatta City Council requires a Permissible Site Discharge (PSD) flow rate of 80L/s/ha 

so that it does not overload the broader council drainage network.   

Peak Flow Mitigation 

The resulting discharge flow rates from the system for the assessed storm events are as follows: 

Table 8 Pre Vs Post Development Discharge 

STORM EVENT (AEP) 39% 20% 10% 5% 2% 1% 

Existing Scenario (L/s) 54.6 64 57 66 128 145 

Developed Scenario (L/s) 54.6 18 21 23 26 27 

Flow Difference (L/s) 0 -46 -36 -43 -102 -118 

 

As shown in Table 8, the addition of the detention system into the development proposal effectively mitigates 

the peak discharges for all storm events as required.  The maximum water level within the tank, as shown in 

DRAINS, was determined to be 2.49m deep.  Based on the above results the proposed detention system is 

considered appropriate to meet the requirements listed within the UPRCT OSD Handbook. 

4.5 STORMWATER QUALITY 

4.5.1 Existing Infrastructure 

On site, there is currently a single rainwater tank attached to Building C. The captured water is used for 

irrigation. There are no other treatment systems on the current site. Parramatta Council requires stormwater 

quality treatment systems for proposed developments. The stormwater treatment train was modelled using a 

software called “Model for Stormwater Urban Improvement Conceptualisation” (MUSIC). 

4.5.2 MUSIC Modelling 

All references to water quality designs and requirements have been made to Water Sensitive Urban Design 

Manual (WSUD) and UPRCT OSD Handbook. 

The aim of stormwater quality treatment is to reduce the pollutants in runoff water before it enters the 

detention system and ultimately the municipal drainage network. The target reduction numbers specified in 

the Parramatta DCP manual are: 

- Gross Pollutants:   90%  

- Total Suspended Solids (TSS): 85%  

- Total Phosphorus (TP):  65% 

- Total Nitrogen (TN):  45% 

To evaluate the percentage reduction in pollutants, a MUSIC model was created based on rainfall data for 

Parramatta. The initial input parameters were used based on the Water by Design “MUSIC Modelling 

Guidelines”.  The initial model included Humeceptor as a gross pollutant trap (GPT) and a ZPG Storm Filter 

as a tertiary treatment system, with each cartridge treating 3L/s of captured water. The model was tested by 
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Ocean Protect to assess the efficiency of the treatment train. Ocean Protect have adjusted the MUSIC model 

with source nodes specific to the City of Parramatta. They have also altered the treatment nodes to design a 

more efficient and cost-effective system.  

Treatment Nodes 

The treatment devices used to reduce the percentage of pollutants are all created by Ocean Protect. They 

include a GPT called “Ocean Guard 200” and a tertiary treatment system called “PSorb Cartridge Storm 

Filter”. The Humeceptor has been replaced by Ocean Guard because pit insert systems are easier to design 

and do not require a large hydraulic drop. It is proposed that 7 x Ocean Guard 200µm will be implemented in 

the East Catchment for the with 200-micron mesh bags in each pit insert. The ZPG StormFilter was removed 

as it is only used in Blacktown City Council. Instead, 4 x (690mm) PSorb Cartridge StormFilters with a 6m3 

chamber were proposed. These cartridges have a flow rate of 0.9L/s. This design will require a 910mm weir 

with a minimum internal height of 1300mm. The treatment train is shown in Figure 8. 

 

Figure 9 MUSIC Treatment Train 

 

Table 9 Treatment Train Effectiveness 

Pollutants of Concern 
Residual Pollutants  

(Developed Case) (kg/yr) 

% Reduction  

(Developed Case) 
% Reduction Targets 

Gross Pollutants (GP) 83.4 100 90 

Total Suspended Solids (TSS) 466 90.2 85 

Total Phosphorus (TP) 0.906 66.9 60 

Total Nitrogen (TN) 6.93 45.2 45 

 

The results in Table 9 indicate that the proposed treatment train is effective and meets the target reduction in 

pollutants as stated in WSUD manual. This is a viable stormwater treatment system. 
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5 ASSUMPTIONS AND LIMITATIONS 

 

◼ This assessment represents an approximation of risk relating to the potential for adverse impacts 

associated with development creating additional stormwater runoff. Modelling of drainage paths and 

infrastructure is approximate in nature and does not represent a detailed analysis of the hydraulic 

characteristics. 

◼ All presented results are subject to the assumptions and limitations of the software used, which can be 

subject to change over time as modelling software is updated and best practice methods change.  

 

6 CONCLUSIONS 

From the investigations conducted, it has been shown that the proposed buildings for PHHS has been 

developed in accordance with the Upper Parramatta River Catchment Trust Onsite Detention Handbook, 

Parramatta Development Engineering Design Guidelines, and the Queensland Urban Drainage Manual.  

 The following points summarise the findings and recommendations: 

◼ Stormwater quality treatment is required as specified in the Parramatta City Council Development 

Guidelines. A gross pollutant trap and stormfilter (manufactured by Ocean Protect) or an equivalent 

system will be installed. The detention tank’s catch-all-row will act as a sediment trap in addition to the 

Ocean Protect products. 

◼ A detention tank of volume 243m3 is required to reduce the outlet flow rate to 41L/s. The tank will be a 

double layer ecoAID modular stormwater system. 

It is important to recognise that these findings are compliant with SEARs Section 4.12 of the Environmental 

Planning and Assessment Act 1979. Particularly policies 15, 16 and 17 as they are critical to stormwater 

drainage design. The design incorporates adequate stormwater treatment devices, detention sizing and site 

drainage to mitigate contamination and flooding to downstream properties. As Pendle Hill High School is not 

located in a flood zone, the proposed design is adequate for the development. There will be further design 

completed for erosion and sediment control during the detailed design phase. 

This modelling undertaken and stormwater management proposals outlined within this report have 

demonstrated that the proposed development for the expansion of Pendle Hill High School can be completed 

in accordance with the Parramatta City Council City Plan, planning scheme policies, stormwater 

management and modelling guidelines and best management practices.  



 

 

Appendix A 

Stormwater Drainage Design 
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Appendix D 

Preliminary OSD Tank Design 

EcoAid technical drawings 
  











 

 

Appendix E 

Erosion and Sediment Control Plan 
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