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Executive Summary 

This report has been prepared to accompany a State Significant Development Application for the development of a 

new primary school in Edmondson Park, located at Buchan Avenue, Edmondson Park (the site). The legal 

description of the site is Lot 1 and Lot 2 in DP 1257105. The site comprises a rectangular lot with an area of 

approximately two hectares.   

This State Significant Development Application seeks approval for a new core 35 primary school accommodating 

1,012 students and a coldshell 40 place pre-school at the site. The works comprise: 

• Site preparation and excavation; 

• Land use for the purpose of a new primary school and pre-school; 

• Construction of new buildings including: 

• A three storey building on the western portion of the site primarily addressing Faulkner Way comprising 

36 homebases, 4 special support unit teaching spaces, staff room, administration office at the ground 

floor and library at the first floor addressing the corner of Buchan Avenue and Faulkner Way, and student 

amenities; 

• A single storey coldshell preschool building for educational programs for children the year before they 

commence kindergarten, accommodating 40 places. The pre-school building will be connected at the 

southern end of the three storey building; and 

• A single storey building on the eastern portion of the site comprising a communal hall, out of school hours 

care facility, 8 homebases and covered outdoor learning area. 

• Landscaping and public domains works including tree planting, a sports court and creation of various assembly, 

play and learning zones; 

• A drop-off and pick-up zone, and bus zone on Buchan Avenue; 

• An at-grade staff carpark in the southern part of the site with ingress and egress provided off Faulkner Way at the 

south-west corner of the site; 

• Primary pedestrian entrance from Buchan Avenue and an additional entrance on Faulkner Way for the ground 

floor support unit; and 

• Other ancillary infrastructure and utilities works and digital signage. 

 

The purpose of this report is to identify and describe the civil engineering design elements required for the proposed 

development and to respond to Secretary’s Environmental Assessment Requirements (SEARs) issued on 10th 

December 2020.  

Specifically, the Schematic Design seeks development consent for the construction and operation of the new primary 

school in Edmondson Park, a multi-level, educational facility designed to accommodate pre-school and primary 

school Educational Facilities for Education NSW (the project).  

On 9th November 2020, the NSW Government re-announced the delivery and associated funding for the new primary 

school in Edmondson Park.   

The Minister for Planning, or their delegate, is the consent authority for the Schematic Deign with an application to 

be lodged with the NSW Department of Planning, Industry and Environment (NSW DPIE) for assessment.   

This report has been prepared in response to the requirements contained within the SEARs issued for the project. 

Specifically, this report has been prepared to respond to the following SEARs: 

 

 

 

 

SEARs Report Section 

16. Stormwater Drainage 

Provide: 

- A preliminary stormwater management plan for the development that: 

o Is prepared by a suitably qualified person in consultation with 

Council and any other relevant drainage authority. 

o Details the proposed drainage design for the site including on-

site detention facilities, water quality measures and the 

nominated discharge point. 

o Demonstrates compliance with Council or other drainage 

authority requirements. 

- Stormwater plans detailing the proposed methods of drainage without 

impacting on the downstream properties. 

 

Where drainage infrastructure works are required that would be handed over to 

Council, provide full hydraulic details and detailed plans and specifications of 

proposed works that have been prepared in consultation with Council and 

comply with Council’s relevant standards. 

Relevant Policies and Guidelines 

Guidelines for developments adjoining land managed by the Office of 

Environment and Heritage (OEH, 2013) 

 

 

Refer Section 6.1 and 6.2 

17. Flooding 

- Identify any flood risk on-site in consultation with Council and having 

regard to the most recent flood studies for the project area and the 

potential effects of climate change, sea level rise and an increase in 

rainfall intensity. 

- Assess the impacts of the development, including any changes to flood 

risk on-site or off-site, and detail design solutions to mitigate flood risk 

where required. 

Relevant Policies and Guidelines 

NSW Floodplain Development Manual (DIPNR, 2005) 

 

Refer Section 2.7 

18. Soil and Water 

Provide: 

- An assessment of potential impacts on surface and groundwater (quality 

and quantity), soil, related infrastructure, and watercourse(s) where 

relevant. 

- Details of measures and procedures to minimise and manage the 

generation and off-site transmission of sediment, dust, and fine particles. 

- An assessment of salinity and acid sulphate soil impacts, including a 

Salinity Management Plan and / or Acid Sulphate Soils Management 

Plan, where relevant. 

 

 

 

Refer Section 3 

 

Note: Groundwater, Salinity 

and Acid Sulphate Soils are 

to be addressed by the 

project Environmental 

Consultant. 
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1. General 

1.1 Introduction 

Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by Richard Crookes Constructions to 

prepare the Civil Engineering design and documentation in support of a SSDA submission to DPIE for the 

proposed new primary school in Edmondson Park, in the suburb of Edmondson Park within the Liverpool City 

Council Local Government Area (LGA).   

This report covers the works shown as the Northrop Drawing Package required for the development of the site 

including: 

• Sediment and Soil Erosion Control 

• Stormwater Management (Quantity and Quality) 

In addition, some commentary has also been provided on bulk earthworks and pavements which will be further 

developed in the following stages of the project. 

1.2 Related Reports and Documents 

This report is to be read in conjunction with the following reports and documents: 

• Design Standards as provided by Liverpool City Council regarding On-site Stormwater Detention (OSD) and 

water quality. 

• Detailed site survey plan provided by TSS Total Surveying Solutions dated 25th March 2021.  

• Edmondson Park South Part 3A Project Plan Application (Stage 1) Water Cycle Management Plan prepared by 

J. Wyndham Prince (August 2010) 

• Edmondson Park Town Centre North Water Cycle Management Strategy Report prepared by J. Wyndham 

Prince (August 2018) 

• Engineering Design Report, Buchan Avenue, Edmondson Park prepared by SMEC (May 2018) 

 

1.3 Design Criteria & Methodology 

Our Civil Engineering advice is based on review of the relevant documents and reports provided to date. Our 

investigations included the following. 

• Discussions with Council regarding flooding, stormwater, On-site Stormwater Detention (OSD) and 

Stormwater Quality. 

• Review of all Council’s Masterplan Reports provided for the precinct. 

• Review of engineering design documents provided by Landcom for the Buchan Avenue extension, South 

and East Roads and associated precinct earthworks. 

• Review of Flood Report prepared by Storm dated June 2014. 

 

The civil engineering design considers the Educational Facilities Standards and Guidelines as well as Local 

Government / Council requirements appropriate to the development site. 
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2. Existing Site Conditions 

2.1 Subject Site 

The new primary school in Edmondson Park is to be in the suburb of Edmondson Park within the Liverpool City 
Council Local Government Area (LGA). The site is located at the corner of Buchan Avenue and Faulkner Way and 
legally described as Lot 1 and Lot 2 in Deposited Plan (DP) 1257105. It has an area of approximately two hectares 
(ha) and is bound by the Buchan Avenue to the north, Faulkner Way to the west, a proposed new road to the south 
and vacant land to the east. 
 
A proposed new primary school is to be in the western portion of the site as shown in Figure 2. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1 – Existing Lot Boundaries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 2 – Development Location 
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2.2 Proposed Development 

This State Significant Development Application seeks approval for a new core 35 primary school accommodating 

1,012 students and a coldshell 40 place pre-school at the site. The works comprise: 

• Site preparation and excavation; 

• Land use for the purpose of a new primary school and pre-school; 

• Construction of new buildings including: 

• A three storey building on the western portion of the site primarily addressing Faulkner Way comprising 

36 homebases, 4 special support unit teaching spaces, staff room, administration office at the ground 

floor and library at the first floor addressing the corner of Buchan Avenue and Faulkner Way, and 

student amenities; 

• A single storey coldshell preschool building for educational programs for children the year before they 

commence kindergarten, accommodating 40 places. The pre-school building will be connected at the 

southern end of the three storey building; and 

• A single storey building on the eastern portion of the site comprising a communal hall, out of school 

hours care facility, 8 homebases and covered outdoor learning area. 

• Landscaping and public domains works including tree planting, a sports court and creation of various 

assembly, play and learning zones; 

• A drop-off and pick-up zone, and bus zone on Buchan Avenue; 

• An at-grade staff carpark in the southern part of the site with ingress and egress provided off Faulkner Way at 

the south-west corner of the site; 

• Primary pedestrian entrance from Buchan Avenue and an additional entrance on Faulkner Way for the ground 

floor support unit; and 

• Other ancillary infrastructure and utilities works and digital signage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3 – Proposed Development Layout (TKD Architects, 2021)  



  

 

S210040 New primary school in Edmondson Park 
Civil Engineering State Significant Development Application Design Report | Rev 6 | 24.05.21   Page 8  
  

 

2.3 Site Topography  

Levels in the south portion of the site are approx. RL 72.00m AHD at a ridge near the existing rail line. They then 

fall to a depression in the north west to approx. RL 59.50m AHD at an approximate grade of 8%. This corresponds 

to approximately 12.5m difference in elevation.  

2.4 Contamination and Geotechnical Conditions 

2.4.1 Geotechnical 

A design CBR 3% has been considered for the purposes of new pavement design. Based on review of the 

Geotechnical Report prepared by JK Geotechnics, very low CBR values (1% and 2.5%) were identified on site 

indicating that subgrade improvement works will be necessary to achieve a minimum CBR 3%. Further advice will 

be sought prior to the Crown Certificate from the project Geotechnical Engineer with regards to subgrade 

improvement methodologies appropriate for this development site. 

The anticipated maximum temporary and permanent batter slope angles have been nominated below subject to 

further review by the Project Geotechnical Engineer. 

Table 1 – Batter Slopes 

Unit Temporary Permanent 

Engineered Fill / Natural 

Soil 

1.5H: 1V 2H: 1V 

 

2.4.2 Contamination 

A detailed Environmental Site Assessment has been undertaken by JBS&G for Precinct 9 School Site, Buchan 

Avenue, Edmondson Park NSW dated 13 May 2021 (60756/137,554 (Rev A). Findings in the Environmental Site 

assessment indicate that the site is suitable for residential with accessible soil land uses, including gardens and 

accessible soil, day care centre, pre-school, primary and secondary school and park, recreational open space, 

playing fields without the preparation of a RAP. 

2.5 Existing Infrastructure 

Northrop has undertaken a preliminary investigation of existing infrastructure in the vicinity of the proposed 

development site. Our assessment has been based on limited survey information as well as publicly available 

information from Liverpool City Council, and Design Information from Landcom.  

2.5.1 Existing stormwater infrastructure 

2.6 Stormwater Infrastructure  

There is no legal discharge point of discharge as a piped connection available for the existing development. All flows 

currently drain as sheet flow over land towards an existing natural watercourse to the east. It is noted that as part 

of the Buchan Avenue extension works, Landcom will be providing a connection point for the site capable of 

conveying the 1 in 100-year ARI flows to a regional detention basin with water quality treatment functions. This 

infrastructure is currently under construction. 

  



  

 

S210040 New primary school in Edmondson Park 
Civil Engineering State Significant Development Application Design Report | Rev 6 | 24.05.21   Page 9  
  

 

2.7 Flooding 

In 2014, FloodMit was engaged by Liverpool City Council to conduct a flood study, Design for the Modification of 

Creeks in Edmondson Park, to assess the impacts of the creek modifications which were proposed in Storm’s 2013 

drawings, Modification of Creeks in Edmondson Park, Concept Design.  

The PMF levels for the developed scenario are shown in the figure below. The approximate site boundary is marked 

in the lower left corner of the figure, showing that the PMF does not extend within the site boundary and therefore 

the site is unaffected by flooding from Maxwell’s creek. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 – PMF Flood Extents (FloodMit, 2014). 

 

Furthermore, a qualitative review of SMEC’s Engineering Design Report for Buchan Avenue, Edmondson Park was 

undertaken to assess the likelihood of flooding along the north and west boundaries of the site. The site is unlikely 

to be flood affected along these boundaries as Faulkner Way and Buchan Avenue convey flows away from the site.  

The above information is consistent with the Planning Certificate which states that the site is not subjected to flood 

related controls. 
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3. Sediment and Soil Erosion Control 

3.1 Sediment and Erosion Control 

The objectives of the erosion and sediment control for the development site will be to ensure:  

• Adequate erosion and sediment control measures are applied prior to the commencement of construction and 

are maintained throughout construction; and  

• Construction site runoff is appropriately treated in accordance with Liverpool City Council’s requirements prior 

to discharge.  

As part of the works, the erosion and sedimentation control will need to be provided during the construction phase 

of the development in accordance with Liverpool City Council’s requirements and the NSW Department of 

Housing Manual, “Managing Urban Stormwater Soil & Construction” 2004 (Blue Book) - prior to any earthworks 

commencing on site.  

3.1.1 Sediment Basin  

A temporary sediment basin has been designed to capture site runoff during construction and has been located 

towards the north eastern side of the site, in the lowest point. The construction of the basin will be undertaken in 

stages to enable maximum runoff capture assisted by diversion swales and direct runoff to the basin.  

Calculations to determine the concept design basin size have been based on available geotechnical information 

regarding soil types and using the Soils and Construction Volume 1 Manual.  

To ensure the sediment basin is working effectively it will be maintained throughout the construction works. 

Maintenance includes ensuring adequate settlement times or flocculation and pumping of clean water to reach the 

minimum storage volume at the lower level of the settling zone. The settling zone will be identified by pegs to 

clearly show the level at which design storage capacity is available.  

The pumped water from the sediment basin can be reused for dust control during construction.  

Overflow weirs are to be provided to control overflows for rainfall events more than the design criteria which caters 

for a storm event up to and including the 1% AEP storm event. 

The concept sediment basin sizing is summarised in the table below. Detailed sediment basin sizing, configuration 

and location shall form part of the Construction Certificate application.  

The sediment basin has been located for future conversion into the permanent water quality basin. 

Table 2 – Sediment Basin Volumes 

Total Disturbed Area 2.3 Settling zone volume 281m3 

Soil Texture Group F Sediment storage volume 141 m3 

Design rainfall depth (days) 5 Total Basin Volume 422m3 

Design rainfall depth (percentile) 80   

x-day, y-percentile rainfall event 24.4   

CV 0.5   

 
 
 
 
 
 

 
 

3.1.2 Sediment and Erosion Control Measures 

Prior to any earthworks commencing on site, sediment and erosion control measure shall be implemented 

generally in accordance with the engineering drawings and the “Blue Book”.  The measures are intended to be a 

minimum treatment only as the contractor will be required to modify and stage the erosion and sedimentation 

control measures to suit the construction program, sequencing, and techniques. These measures may include:  

• A temporary site security/safety fence is to be constructed around the site, the site office area, and the 

proposed sediment basin.  

• Sediment fencing provided downstream of disturbed areas, including any topsoil stockpiles.  

• Dust control measures including covering stockpiles, installing fence hessian and watering exposed areas.  

• Placement of hay bales or mesh and gravel inlet filters around and along proposed catch drains and around 

stormwater inlets pits; and  

• The construction of a temporary sediment basin as noted above. 

• Stabilised site access at the construction vehicle entry/exits. 

Any stockpiled material, including topsoil, shall be located as far away as possible from any associated natural 

watercourses or temporary overland flow paths. Sediment fences shall be installed to the downstream side of 

stockpiles and any embankment formation. All stockpiles and embankment formations shall be stabilised by 

hydroseeding or hydro mulching on formation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      Figure 5 – Sediment Fence 
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4. Bulk Earthworks 

Based on the proposed building layout, preliminary bulk earthworks calculations have been undertaken for the site 

with consideration to the following Bulk Earthworks set downs: 

Table 3 – Earthworks Set downs 

Asphalt Pavement (Carpark) 550mm 

Modular Buildings 750mm 

Conventional Buildings 300mm 

Hardscape (Footpaths) 250mm 

Landscape (Planting Areas) 150mm 

Landscape (Turfed Areas) 75mm 

Games Court 250mm 

 

With consideration to the above the following preliminary bulk earthworks cut and fill volumes have been 

established. 

Table 4 – Earthworks Volumes 

Cut 831m3 

Fill 42,865m3 

Balance 42,034m3 (Import) 

 

Based on outcomes of preliminary surface modelling, 42,034m3 of fill material is required to be imported to site to 

establish bulk earthworks platforms for the proposed development.  

Earthworks volumes are to be further refined as the design documentation is developed in the later stages of the 

project. 

4.1 Construction Sequencing 

The sequence of work for the bulk earthworks will generally include:  

• Provision of site establishment erosion and sediment control measures typically outlined in this report’s section 

Erosion & Sediment Control. 

• Clearing of vegetation from the proposed development site and either removal or mulching. 

• Stripping and stockpiling of topsoil suitable for reuse. 

• Inspection of exposed natural material to ensure conformity with design assumptions and requirements. 

• Placement of cut to fill layers not greater than 200mm in thickness and compacted to not less than 98% 

Standard Maximum Dry Density (SMDD) in accordance with the geotechnical report; and  

• Spread topsoil to a maximum depth of 200mm and hydroseed or hydro mulch disturbed areas. 
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5. Pavements 

For the purposes of the concept design, with consideration to traffic loading specified in the Educational Facilities 

Guidelines and Standards (5 x 105 ESAs) and an assumed CBR 3%, a proposed flexible pavement profile may be 

as follows: 

• 40mm AC10 Wearing Course (Polymer Modified) 

• 150mm DGB20 Base Course Material compacted to 98% MMDD 

• 330mm DGS40 Subbase Material compacted to 98% MMDD 

• Existing Subgrade compacted to 100% SMDD 

Should the existing subgrade achieve less than CBR 3%, ground improvement may be required such as lime 

stabilisation or replacement with a select fill layer such as crushed sandstone, subject to further discussion with 

the project Geotechnical Engineer. 
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6. Stormwater Management Strategy

6.1 Stormwater Quantity Management 

6.1.1 Stormwater Drainage 

Northrop has performed a desktop investigation to determine a conceptual stormwater management strategy for 

the proposed development scenario, and the requirements for the development.  This has relied on Liverpool City 

Council’s current stormwater management requirements and previous correspondence provided by Landcom. 

Previous advice from Landcom indicated that On Site Stormwater Detention is not required for the proposed 

development. We have previously been advised that this element is catered for as part of the regional stormwater 

detention strategy down-stream of the proposed development site.  

At present, this regional stormwater infrastructure has not been constructed. It is critical that the construction 

programme for the new primary school in Edmondson Park is considered with respect to this infrastructure being 

provided, to avoid installing interim measures for Onsite stormwater detention and water quality purposes that may 

become redundant in the future. 

Based on the precinct masterplan, Buchan Avenue is to extend along the northern extent of the site. Landcom have 

provided preliminary design plans for the Buchan Avenue upgrade which shows a new stormwater connection for 

the school. The legal point of site stormwater discharge would be at the north-eastern corner on Buchan Avenue 

upgrade extension, which discharges into the creek. Similar to the items above, it is critical that the construction 

programme of the Buchan Avenue upgrade works is considered to avoid temporary connections to the creek. 

From review of advice provided by Landcom, it is understood that the legal point of discharge / stormwater 

infrastructure in Buchan Avenue will be complete prior to operation of the project commencing and sized to cater 

for flows generated from the proposed development site up to the 1 in 100-year ARI storm event in a combination 

of the pit and pipe network and overland flow in the road reserve. This suggests that the local drainage system (in-

ground pit and pipe network) within the site should be sized accordingly to direct all flows to the connection point in 

Buchan Avenue.

Based on the advice provided by Landcom, the proposed method of stormwater drainage will not impact on 
downstream properties. 

6.1.2 Proposed System 

A 12d drainage Model for the proposed site is to be developed utilising the following methodology: 

• The site pit and pipe network will be designed to discharge directly to existing infrastructure in Buchan Avenue.

• An indicative pit and pipe network will be developed for the proposed siteworks (refer civil engineering plans for

details).

• Tailwater conditions will be based on the Hydraulic Grade Line of the proposed stormwater drainage

infrastructure in Buchan Avenue.

• Part of the roof catchment from the new buildings is to drain directly to rainwater harvesting tank for the 1:100-

year storm event which then overflows to the piped network.

• Designs for roof drainage shall be undertaken as either conventional or siphonic drainage by a certified

Hydraulic Engineer during the detail design stage of the works.

• For the purposes of modelling, the rainwater tanks are to be considered full during simulation.

• All paved areas are to be collected within grated pits and drains.

• 20yr and 100yr ARI events are to be considered for all standard durations; and

• For the major system (100yr ARI storm event), a conservative blockage factor of 30% will be applied to all

stormwater pits.
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6.2 Stormwater Quality Management 

Northrop has designed a water quality treatment system for the proposed development subject to confirmation 

from Landcom on the construction of downstream regional detention / raingardens. 

The stormwater management system has been designed to comply with Liverpool City Council’s Water Sensitive 

Urban Design Policy. Council’s policy requires improved water quality of the stormwater flow from the developed 

site prior to discharge into the authority’s drainage system. 

Council also requires the removal of target pollutants from the site during the construction phase as vehicles that 

may enter of exit could generate various pollutants such as silt, oil and grease. These target pollutants can be 

identified into five major groups of stormwater pollutants: 

• Gross Pollutants 

• Coarse, medium, and fine sediments 

• Oil and grease 

• Heavy Metals and 

• Nutrients 

6.2.1 Water Quality Objectives 

In accordance with Liverpool City Council’s Water Sensitive Urban Design Policy, we note the following targets 

have been set in relation to stormwater quality 

Table 5 – Pollutant Reduction Targets 

Reduction in annual average suspended solids (SS) export load 85% 

Reduction in annual average total phosphorus (TP) export load 65% 

Reduction in annual average total nitrogen (TN) export load 45% 

Reduction in annual average gross pollutants (GP) export load 90% 

 

To demonstrate compliance with Liverpool City Council’s Water Sensitive Urban Design requirements, treatment 

removal loads will be analysed from pre-to post development scenarios using MUSIC (Model for Urban 

Stormwater Improvement Conceptualisation) for the main building works.  

Model development and results will be provided in subsequent reports and documentation for further review 

incorporating a combination of various treatment devices as described below. 

 

 

 

 

 

 

 

 

6.2.2 Proposed Treatments 

Possible stormwater quality treatment devices such as StormFilter Cartridges, Ocean Guard Pit Inserts and 

Rainwater Tanks are discussed below.  

6.2.2.1 Rainwater Tank 

Currently a 20 kL Rainwater Tank is proposed for this development subject to further review with the project 

Hydraulic Engineer. 

The rainwater collected could be utilised for flushing of the 22 toilets in the buildings at a rate of 0.1kL / toilet / day, 

and for irrigation of approximately 2,500m2 of landscaping at a rate of 0.4kL / year / m2.  

 

Figure 6 – Node Water Balance Results 

 

6.2.2.2 Stormfilter Cartridges 

Filtration cartridges in the form of Stormfilters are to be provided as an end of line treatment device to treat 

stormwater runoff from the proposed development. The Stormfilter system targets a full range of pollutants 

including total suspended solids, soluble heavy metals, oil and grease and total nutrients. Each cartridge has a 

treatable flow rate of 1~1.6L/s and is designed to capture and treat the first flush volume of a rainfall event. 

In developing the MUSIC model for the proposed works, an offline 15 x 690mm cartridge system by Ocean 

Protect has been proposed as an end of line treatment prior to discharge. The position of the Stormfilter units 

have been proposed to maximise flows and allow easy access for maintenance. 
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6.2.2.3 Ocean Guard Pit Inserts 

Surface Inlet Pits within the development area have been designed to be provided with Ocean Guard Pit Inserts 

including oil absorbent media. The pit inserts will sit beneath the stormwater pit grates and will collect gross 

pollutants and larger sediments prior to treatment by the Stormfilter cartridges.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7  – Stormfilter Cartridge System (Left), Stormwater Pit Litter Basket Insert (Right) 

6.2.3 Water Quality Modelling – MUSIC Model, Parameters and Methodology 

A water quality modelling tool, MUSIC was utilised to simulate urban stormwater systems operating at a range of 

temporal and spatial scales. MUSIC Models the total amount of gross pollutants and nutrients produced within 

various types of catchments. It allows the user to simulate the removal rates expected with implementing removal 

filters to reduce the increased gross pollutant and nutrient levels created by the proposed development. 

The following methodology and parameters were incorporated in the MUSIC Modelling 

• The MUSIC model was created to assess the effectiveness of water quality nodes which are to be constructed 

as part of the proposed development 

• In accordance with Council’s requirements MUSIC link and standard nodes have been used in the model. 

• A Music Model was established to represent the post-developed site. From architectural plans, the site was 

then categorized into the following areas 

o Roof 

o Road 

o Hardstand 

o Landscape 

 

A treatment train was designed to incorporate a series of treatment nodes including a Rainwater Tank, Stormfilter 

Cartridges, Ocean Guard Pit Inserts The effectiveness of the proposed treatments is summarised below. 

 

 

6.2.4 Results 

The following results were achieved in the model 

Table 6 – Ocean Guard MUSIC Input Parameters (upstream of Stormfilter) 

Pollutant Post-

Development 

with no 

WSUD 

measures 

(kg/yr.) 

Post-

Development 

with WSUD 

measures 

(kg/yr.) 

Removal 

Rate (%) 

Target 

Removal 

Rate (%) 

Suspended Solids (mg/L) 1140 171 85 85.4 

Phosphorus (mg/L) 2.41 0.832 65.5 65 

Nitrogen (mg/L) 20.5 10 51.2 49.4 

Gross Pollutants (kg/ML) 207 3.76 98.2 95.6 

 

Results of the MUSIC analysis indicate that the proposed treatment train consisting of a 20kL Rainwater Tank, 15 

x Stormfilter Cartridges and 35 x Ocean Guard Pit Inserts generally satisfies Council’s statutory requirements for 

target pollutant removal rates. 

 

Figure 8  – MUSIC Model and Results 
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Appendix A – MUSIC Catchment Plan 
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Appendix B – Engineering Plans 
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Appendix C – MUSIC Link Report 



Project Details

Project: 210040

Report Export Date: 18/05/2021

Catchment Name: 21.05.18 - MUSIC

Catchment Area: 2.085ha

Impervious Area*: 65.73%

Rainfall Station: 67035 LIVERPOOL(WHITLAM

Modelling Time-step: 6 Minutes

Modelling Period: 1/01/1967 - 31/12/1976 11:54:00 PM

Mean Annual Rainfall: 857mm

Evapotranspiration: 1171mm

MUSIC Version: 6.3.0

MUSIC-link data Version: 6.33

Study Area: Liverpool Clay Soil

Scenario: Liverpool Development

Company Details

Company: Northrop Consulting Engineers

Contact: Aline Carvalhaes

Address: L2/3 Horwood Place

Phone: 02 9156 3206

Email: acarvalhaes@northrop.com.au

Treatment Train Effectiveness

Node: Receiving Node Reduction

Flow 6.32%

TSS 85.4%

TP 65%

TN 49.4%

GP 95.6%

Treatment Nodes

Node Type Number

Sedimentation Basin Node 1

Rain Water Tank Node 1

Generic Node 1

GPT Node 1

Source Nodes

Node Type Number

Urban Source Node 8

MUSIC-link Report

* takes into account area from all source nodes that link to the chosen reporting node, excluding Import Data Nodes

Comments

The parameters outside of the expected range are from a proprietary device.

NOTE: A successful self-validation check of your model does not constitute an approved model by Liverpool City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions

1 of 3



Passing Parameters

Node Type Node Name Parameter Min Max Actual

GPT 35 x OceanGuard Hi-flow bypass rate (cum/sec) None 99 0.7

Rain Rainwater Tank(20kL) % Reuse Demand Met None None 39.98

Receiving Receiving Node % Load Reduction None None 6.32

Receiving Receiving Node GP % Load Reduction 90 None 95.6

Receiving Receiving Node TN % Load Reduction 45 None 49.4

Receiving Receiving Node TP % Load Reduction 65 None 65

Receiving Receiving Node TSS % Load Reduction 85 None 85.4

Sedimentation SF Chamber (8.2m2) % Reuse Demand Met None None 0

Sedimentation SF Chamber (8.2m2) Exfiltration Rate (mm/hr) 0 0 0

Sedimentation SF Chamber (8.2m2) Extended detention depth (m) 0.25 1 0.77

Sedimentation SF Chamber (8.2m2) High Flow Bypass Out (ML/yr) None None 0

Urban 20% Roof (1005 m2) Area Impervious (ha) None None 0.1

Urban 20% Roof (1005 m2) Area Pervious (ha) None None 0

Urban 20% Roof (1005 m2) Total Area (ha) None None 0.1

Urban 80% Roof (4020 m2) Area Impervious (ha) None None 0.402

Urban 80% Roof (4020 m2) Area Pervious (ha) None None 0

Urban 80% Roof (4020 m2) Total Area (ha) None None 0.402

Urban Carpark (1550m2) Area Impervious (ha) None None 0.155

Urban Carpark (1550m2) Area Pervious (ha) None None 0

Urban Carpark (1550m2) Total Area (ha) None None 0.155

Urban CarparkBypass (290 m2) Area Impervious (ha) None None 0.014

Urban CarparkBypass (290 m2) Area Pervious (ha) None None 0.014

Urban CarparkBypass (290 m2) Total Area (ha) None None 0.029

Urban Footpath (6543 m2) Area Impervious (ha) None None 0.654

Urban Footpath (6543 m2) Area Pervious (ha) None None 0

Urban Footpath (6543 m2) Total Area (ha) None None 0.654

Urban Footpath Bypass (449 m2) Area Impervious (ha) None None 0.045

Urban Footpath Bypass (449 m2) Area Pervious (ha) None None 0

Urban Footpath Bypass (449 m2) Total Area (ha) None None 0.045

Urban Landscape (6700 m2) Area Impervious (ha) None None 0

Urban Landscape (6700 m2) Area Pervious (ha) None None 0.67

Urban Landscape (6700 m2) Total Area (ha) None None 0.67

Urban Landscape Bypass (300 m2) Area Impervious (ha) None None 0

Urban Landscape Bypass (300 m2) Area Pervious (ha) None None 0.03

Urban Landscape Bypass (300 m2) Total Area (ha) None None 0.03

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Liverpool City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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Failing Parameters

Node Type Node Name Parameter Min Max Actual

Sedimentation SF Chamber (8.2m2) Notional Detention Time (hrs) 8 12 0.0695

Sedimentation SF Chamber (8.2m2) Total Nitrogen - k (m/yr) 500 500 1

Sedimentation SF Chamber (8.2m2) Total Phosphorus - k (m/yr) 6000 6000 1

Sedimentation SF Chamber (8.2m2) Total Suspended Solids - k (m/yr) 8000 8000 1

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by Liverpool City Council
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions
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