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1. INTRODUCTION  

1.1 Background 

Western Sydney Parklands Trust (the Trust) is intending to lodge a State Significant Development 
(SSD) application for a land parcel of approximately 21 hectares to be developed for retail and light 
industrial purposes at Horningsea Park.  Northrop Consulting Engineers was engaged by the Trust 
to prepare this engineering report in support of the application.  

1.2 Context 

The Department of Planning and Infrastructure issued Initial and Supplementary Director General’s 
Requirements (DGRs) on 17th January 2014 and 16th April 2014 respectively.  The DGRs are to 
ensure that an appropriate level of assessment is included within an Environmental Impact Statement 
under Schedule 2 (3) (5) of the Environmental Planning and Assessment Regulation 2000.   

This report is prepared in response to several of the DGRs, with the headings as listed below: 

 DGR No. 9: Sediment Erosion, Bulk Earthworks and Waste (Construction, Excavation and 
Operation) 

 DGR No. 15: Infrastructure and Utilities 

 DGR No. 18: Flooding and Stormwater/Water Management 

Agency stakeholders and Council were provided with an opportunity to make submissions to the 
Draft DGRs issued by the Director General.  This report was also prepared in the context of 
submissions by Council and several state government agencies, e.g. NSW Office of Water, EPA, 
etc. 

Note that since the issuing of the DGRs, the nomenclature has changed and they are now referred 
to as the SEARs (Secretary’s Environmental Assessment Requirements).  The term DGR is used in 
this document. 

The report was also prepared to be broadly consistent with the following Liverpool City Council 
documents: 

 Development Control Plan (DCP)  

 Stormwater Design Specification 

 On site Stormwater Detention Policy and Design Specification  

 

Concept Engineering Drawings are provided in Appendix 1 of this document, with a listing of the 
Drawings as follows: 

 DA 1.01 Cover Sheet, Drawing Schedule and Site Location 

 DA 1.02 Specification Notes 

 DA 2.01  Soil & Water Management Plan 

 DA 2.02 Soil & Water Management Plan Details 

 DA 4.01 Concept Site Grading Plan 

 DA 5.01 Concept Earthworks Analysis Plan 

 DA 6.01 Site Servicing Plan 

 DA 7.01 Stormwater Catchment Plan – Existing Site Condition 

 DA 7.02 Stormwater Catchment Plan – Proposed Site Condition 

 DA 8.01 Concept Stormwater Management Plan 

 DA 9.01 Details Sheet 1 

 DA 9.02 Details Sheet 2  

This report should be read in conjunction with these Drawings. 
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2. EXISTING & PROPOSED DEVELOPMENT 

2.1 Existing 

The site is approximately 700m long and 300-350m wide (Figure 1). Most of the existing site is owned 
and managed by the Trust and comprises several rural properties.  Four dams of varying size are 
located on some of the rural properties.  The properties have been used for cultivated agriculture, 
and light grazing. 

The site sits within a larger wedge of land bounded to the north and west by Stuart Road.  This 
broader area has an area of woodland (central north) and a constructed wetland (northeast corner).  
The woodland is referred to as a Conservation Area in Liverpool City Council’s Local Environment 
Plan.  The constructed wetland is referred to as Bedwell Park wetland area.  The woodland and 
wetland areas are owned by the Trust.  In relation to the wetland, there is a Care, Control and 
Management (CCM) licence requiring Council to maintain it. 

The site is bounded to the east and south by Cowpasture and Bringelly Roads respectively.  Bringelly 
Road is the subject of a significant upgrade with a design being completed by RMS.  Stuart Road 
forms the western and northern boundary of the site.    

 

Figure 1.  Existing site  

2.2 Proposed 

The proposed development occupies a total site area of approx. 21 Ha. The Trust is seeking to create 
a development that will support employment and business in the area, in addition to providing 
services to the broader western Sydney community.  
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To achieve this, a development is proposed comprising large format retail and light industrial land 
use (Figure 2).  The site will need to be transformed from its current undulating topography into a 
series of flat pads on each lot that can support the proposed land use.  Internal access roads will be 
required.  Bringelly Road will also be realigned to run along the southern site boundary and the 
existing alignment utilised as an estate road.  Water quality and quantity management will be 
provided on each lot, and the Bedwell Park Wetland will provide further treatment of site runoff. 

Note that the subject of this development application is to create the bulk earthworks and associated 
servicing of lots, including roads and access, utilities, etc.  However, the details of developments 
proposed on lots is currently indicative, and will be the subject of future development applications by 
other proponents.   

 

 

Figure 2.  Proposed lot layout 
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3. RESPONSE TO DGR No. 9: SEDIMENT, EROSION, BULK 
EARTHWORKS & WASTE  

The Director General of the Department of Planning and Infrastructure issued the following in relation 
to DGR No. 9 Sediment Erosion, Bulk Earthworks and Waste (Construction, Excavation and 
Operation): 

 Detail the management of earthworks across the site including measures and procedures to 
minimise and manage the generation and off-site transmission of sediment, dust, and 
airborne pollutants. 

 Provide a bulk earthworks strategy including details of volume/s of soil to be excavated, 
removed from the site, or imported to the site.   

 ldentify, quantify and classify the likely waste streams to be generated during construction 
and operation and the measures to be implemented to manage, reuse, recycle and safely 
dispose of this waste in accordance with the waste hierarchy. 

 Identify appropriate servicing arrangements (including but not limited to waste management, 
loading zones, mechanical plants). 

The following relevant policies and guidelines were referred to in the DGRs: 

 Managing Urban Stormwater - Soils & Construction, Volume 1, 2004 (Landcom).  

 Approved Methods for the Modelling and Assessment of Air Pollutants in NSW (EPA). 

Much of the following information is drawn from the Geotechnical Investigation Report and Phase 1 
Environmental Site Assessment Report prepared by Coffey.   

3.1 Topography 

The site slopes gently across an undulating landscape from southwest to northeast and drains into 
the Conservation Area, before flowing into the Bedwell Park wetland (Figure 3).  The highest point is 
located in the most southwest corner of the site at RL80m.  The lowest point on the site is RL 54m 
in the most north easterly point of the site.  Grades are up to 20o. 

Due to site slopes, the developed lots will have differing finished formation levels with expected height 
differences between the lots ranging up to 5.5m.  This will require cut to fill earthworks, with retaining 
walls or batters used between lots of differing level and surrounding landform. 
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Figure 3. Site topography 

3.2 Geology 

Reference to the Penrith 1:100,000 Series Geological Sheet indicates the site is underlain by Ashfield 
Shale bedrock of the Wianamatta Group.  However, previous work by Coffey near the eastern corner 
of the site indicates the underlying Minchinbury Sandstone may also be present. Residual clay soils 
are expected to overlie this unit as a result of natural weathering. Residual soil derived from Ashfield 
Shale is typically of high plasticity, moderately to highly reactive and around 2m to 3m deep over the 
shale bedrock. The Ashfield Shale is described as black to dark grey shale and laminate. 

The Sydney 1:100,000 Soil Landscape Series Sheet 9030 for Penrith (Soil Conservation Service of 
NSW, 1989) indicates that the site is in an area underlain by ‘Luddenham’ soils which are typically 
associated with the undulating rises of Wianamatta shales and often associated with Minchinbury 
Sandstones. Site soils consist of Silty Clay, shallow topsoils and residual soils, underlain by 
weathered Shale bedrock from 0.9m to 1.7m below ground surface. 

3.3 Subsurface conditions 

The subsurface conditions encountered at the site were relatively consistent, and typically comprised 
approximately 0.15m to 0.2m of topsoil overlying approximately 0.5m to 4m of residual clay of high 
plasticity and stiff to hard strength which is underlain by extremely weathered, very low strength 
shale. 

The upper layers of shale bedrock was assessed to be extremely weathered and of very low strength. 
With increasing depth, the shale is likely to be less weathered and is anticipated to be moderately 
weathered to fresh and of at least medium strength within 1m to 4m of the top of the bedrock profile, 
with the deeper areas of weathered shale located in the lower parts of site. 
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The site has a generalised profile as presented in Table 1.   

Table 1 – Generalised Subsurface Profile 

Layer/Unit 
 

Material / 
Origin 
 

Description 
 

Depth to Top of 
Unit (m) 
 

Range of 
Approximate 
Unit 
Thickness (m) 
 

1  Fill (TP1 only) / 
topsoil 
 

Silty clay with traces of 
gravel and rootlets, high 
plasticity 
 

0  
 

0.15 – 0.2   
(TP1 fill was 0.6m 
thick) 
 

2 Residual Soil  Silty clay, high plasticity, 
stiff to hard consistency 
 

0.15 - 0.2 0.9 – 4.0 
 

3a Bedrock  Shale: extremely 
weathered, very low and 
low strength (Class V 
Shale) 
 

0.9 – 4.0 Expect to range 
from 0.2m to 2.5m 
being thicker in the 
lower part of site. 
 

3b Bedrock  Shale: moderately 
weathered to fresh shale, 
typically of medium to 
high strength (Class IV 
shale or better) 
 

Below Unit 3a, 
expected from 
depths of 1.5m to 
4m, being deeper 
in the lower parts 
of site. 
 

- 

 

3.4 Site grading and earthworks 

Each of the lots will be sold to the market as a roughly level development pad.  Earthworks will to 
undertaken in order to achieve the required grading for the development pads as well as internal 
roads, servicing and drainage layout, with connections to adjoining roads and landscapes.  Drawing 
DA4.01 and DA5.01 in the attached drawing set (Appendix 1) show the proposed site grading and 
the earthworks strategy that will prepare the site for sale of lots.  It provides for a practical and 
balanced approach to earthworks relative to the site topography.  It also intends to minimise 
excavation into the durable shale layers that exist at depths from 1.5-4m below the surface.  Final 
site levels have been designed to provide relatively flat pads for development sites and access 
roadways.  The estimated amount of excess fill to cut is 153,748m3, i.e. to be imported to site. 

The creation of building pads results in level transitions at the development boundary and at lot 
boundaries ranging up to 5.5m.  The transitions may be managed by the installation of retaining 
walls, or graded batters, or a combination of both.  Batters greater than 4m in height will be stepped 
in order to soften their appearance.  The level transition at the east end of the site ranges from 1.2-
1.6m in height.  At the north-eastern corner of Lot 4 on Stuart Road, the level transition is 5m and 
this will require softening. 

Earthworks will be staged to suit the development program and also to achieve the best outcome for 
balancing cut and fill on the site.  The top 0.2m of topsoil from the site will be stripped and stockpiled 
for later re-spreading over the re-graded site.  This will facilitate revegetation and soil stabilisation.  
The topsoil shall be ameliorated with gypsum or similar.     

Given that the site comprises sloping land, the grading of it to form more or less level pads for 
construction will result in different finished levels on lots.  As a consequence, there will be a 
requirement for level changes at lot boundaries.  In order to maximise the land area available for 
development retaining structures or batters will be installed at lot boundaries.  Retaining structures 
are not permitted over significant services infrastructure and the locations of these typically follow 
the existing alignment of Bringelly Road.   
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Clause 19 Extractive Industries of the Protection of the Environment Operations Act 1997 states that 
an Environment Protection License is required if the volume of material extracted and removed from 
the site exceeds 30,000 tonnes per year.  The earthworks strategy will result in an overall import of 
fill material.  As such a License will not be required.  

Apart from the creation of bioswales and bio-retention structures (which rely on specified soil 
characteristics), it is not expected that any soil material would be imported to the site.   

3.5 Management of earthworks 

The Geotechnical report prepared by Coffey Geotechnics discussed a range of management 
measures required to minimise geotechnical risk.  The key generalised findings are listed and 
described as follows: 

 Stripping of topsoil to a depth of 0.2m  

 Where filling is required, use engineered fill placed in 300mm horizontal compacted layers 

 Drain dams and remove saturated soils that remain 

 Residual soils are dispersive and so careful attention to detail to avoid water erosion is 
required.  Blending of Gypsum at times of compaction is recommended 

 Excavations in most of the lots are likely to penetrate through Unit 1 Fill /Topsoil, Unit 2 
Residual Soils and Unit 3a Shale.  This should be readily excavated using conventional 
earthmoving plant such as a large excavator with a tooth bucket, and bulldozer. 

 On some of the lots, excavations into the higher strength Unit 3b Shale may require the use 
of excavation plant fitted with rippers or impact hammers, particularly if medium and high 
strength bedrock is encountered in the lower levels of excavation 

 Temporary unsupported vertical cuts in the Unit 1 Fill, Unit 2 Residual Soil and Unit 3a Shales 
are not recommended 

 Where there is sufficient room, unsupported batters cut at 1.5 Horizontal (H): 1 Vertical (V) 
for Unit 1 and Unit 2 materials, and 1 Horizontal (H): 1 Vertical (V) for Unit 3a material are 
recommended for the temporary stabilisation of cuts. Where there is insufficient room to form 
temporary batters, or where excavations form part of the permanent structure, then a full 
retention system will be required.   

 Where adjacent roads are located within the zone of influence of the excavation, the road 
pavement structure may experience excavation induced movements and this should be 
assessed as part of excavation retention design. Dilapidation Report required prior to the 
commencement of works. 

 Where structures are to span across areas of cut, fill and/or residual soils, each structure to 
be supported on a uniform stratum with footings designed to have similar settlements, or 
alternatively provision for differential settlements be incorporated into the structure. 

 Generally poor pavement subgrade conditions exist on site.  As a provisional guide to the 
feasibility of carrying out subgrade modification it is expected that treatment of the of the 
upper 300mm of the pavement subgrade by the addition of 2% modifying agent such as 
cement or lime would allow an overall subgrade design CBR of 3% to be adopted. If in situ 
treatment by ripping and mixing is adopted, it will be necessary to apply more than 2% of the 
modifying agent (say 4% to 6%) to achieve an average of 2% within the modified material. 
Trials will be necessary to assess the efficacy of the treatment process. 

 

The Geotechnical Report by Coffey Geotechnics contains more specific information that should be 
referred to prior to the design or conduct of earthworks on site, or on lots.   

3.6 Contamination 

Coffey’s Phase 1 environmental investigation identified the following potential sources of 
contamination at site: 

 Potential impacts associated with pest and weed control on cultivated land 

 Fill materials of unknown quality in areas of previous development 
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 The presence of debris and surface waste along the south western boundary at Stuart Road 
and near the triangular agricultural dam in the central western part of the site 

 Potential weathering of hazardous building materials (such as asbestos houses and 
buildings 

 Small volume chemical storage and use in storage or workshop areas  

In summary, the potential contamination of the site is expected to be minimal.  The site is deemed 
suitable for development if additional investigations and management consider the following aspects: 

 Confirmatory sampling and analysis of surface soils for pesticide and herbicide chemicals in 
areas around building footprints and pasture areas 

 Characterisation of fill materials (if any) and potential surface soil and groundwater impacts 
if contaminated fill materials are identified, in areas of current and former site structures 
(including buildings and roads) 

 Removal of debris and waste along the south western boundary and from within the site, 
following characterisation of these materials; 

 Characterisation of surface soils for potential weathered hazardous building materials, 
particularly in and around former building and current building and structure locations 

 Inspection of workshop or chemical storage areas, with regard to the potential for 
contamination of these areas through spillage or use of chemicals or fuels 

 A formal hazardous materials survey to be undertaken and development of a management 
plan for buildings and structures that are to be demolished and removed from site 

If soils are to be removed from the site, characterisation of the waste will be required. 

3.7 Erosion and Sediment Controls 

As a result of the earthworks required to create the proposed development, careful management of 
soil and spoil will be required to ensure that erosion (by wind and water) is minimised.  This is 
especially important given the presence of the conservation area and Bedwell Park wetland area 
downstream of the site.  Residents to the northeast of the site will need to be protected from the 
effects of dust. 

The following principles and practices will be adhered to in the earthworks and drainage construction 
phase of the development:   

 Staging of earthworks such that the minimum areas are exposed to wind and rainfall at any 
given time    

 Diversion of upstream flows around bare and exposed surfaces wherever possible 

 Minimisation of stockpiling of spoil by the direct placement of cut material 

 Separate stockpiling of topsoil for later reuse, which will facilitate revegetation 

 Control of wind erosion by use of water carts, with water derived from sediment basins, 
Bedwell Park wetlands or mains water (in that order of priority). 

 A hierarchy of erosion and sediment controls, as follows: 
o At source erosion and sediment controls, including: sediment fencing; 

hydromulching/hydroseeding of batters and stockpiles, filter fabric and hay bale 
filtering at pits 

o Conveyance erosion and sediment controls, including: grassed flow paths, hay bale 
check dams, etc.  

o End of line erosion and sediment controls, including sedimentation basins.  The 
designated bio-retention basin will be configured as a sedimentation basin for the 
duration of construction.   

 Minimisation of transport/hauling path lengths within site 

 Altered work practices during periods of high wind 

 Construction vehicles “tracking of material off the site” requiring wash down pond or rubble 
access. 

A Soil & Water Management Plan for the site earthworks and drainage is shown in Drawings 
DA2.01 and DA2.02 in the attached drawing set (Appendix 1).  It conforms to the requirements of 
Managing Urban Stormwater - Soils & Construction, Volume 1, 2004 (Landcom). The 
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sedimentation basins shown in Drawing DA2.01 have been sized according to the method 
described in Landcom’s Guidelines.   

3.8 Waste management 

No soil or spoil will be removed from the site as a result of earthworks and site preparation.   

In servicing the proposed development with drainage and utilities, typical waste streams would 
include off-cuts from construction materials and ancillary items such as packaging and discarded 
containers for adhesives, etc.  The volume of waste generated during construction of earthworks and 
servicing is expected to be quite low.  Where possible, these waste products would be reused (in the 
construction process) or recycled.  Other waste products would be removed from site and disposed 
of at a licensed waste disposal facility. 

During the construction of new internal roads, excess asphalt, and other road materials would be 
generated in small quantities.  This would be removed by the contractor and reused or disposed.  In 
the construction of kerbs and footpaths, small quantities of excess cement and cement slurry wash-
down will be generated.  This will be disposed of on site in purpose-built trenches which will be 
covered over with earth. 

If spills occur, effects would be localised to the construction works and so unlikely to extend beyond 
site boundaries. Protections measure such as bunding, spill kits and protective sheeting would be 
employed during construction. 

All these protective measures are typical for construction sites and would form part of a Contractor’s 
Environmental Management System and subsequent Construction Environmental Management 
Plan. 

While the construction of buildings and ancillary infrastructure on individual lots is not the subject of 
this development proposal, this will occur should the development be approved.  The details of waste 
management for this stage of works will be the subject of a separate approval process and will be 
assessed at that stage.  Future development should be conditioned to provide a similar hierarchy of 
waste management.  

3.9 Construction servicing arrangements 

The following service arrangements will be provided during construction: 

 Temporary accommodation - contractors will operate from temporary administration site 
sheds that will need to be serviced under current WHS provisions.   

 Construction wastewater – would be limited to on site administration facilities.  Wastewater 
would be collected in a tank with regular pump-out and transport off site.  The Contractor will 
apply to Sydney water to temporarily discharge to sewer at an approved location, 

 Temporary construction services –connections will be applied for with the relevant 
authorities for electricity supply and potable water.  .  

 Site access/egress - construction vehicle access will be from Bringelly Road. This would 
be subject to consultation with Council and RMS.  A Traffic Management Plan will be required 
to direct local traffic, including traffic controls (temporary signage, line marking, stop/go 
workers, etc.). 

 Loading zones - We envisage that the site is large enough not to require a dedicated loading 
zone with the roadways.  Provision of loading areas will be subject to the Contractor’s 
logistical requirements and will essentially be in close proximity to internal access roads and 
out of the way of site construction traffic.  Temporary loading ramps or bays may be provided 
as required.  

 Internal site access - A network of haul roads and access roads will be established across 
the site that will enable construction and ancillary vehicles to access each lot and other 
critical services and infrastructure.  The location of this temporary access will alter in 
response to the staging of the works.   Parking for workers will be provided near to the 
administration buildings.   
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 Spoil management - areas of cut will be directly placed on areas of fill.  This minimises 
double handling of materials timing such that cut goes straight to fill areas and stockpiling is 
minimised.  Topsoil will be stockpiled for re-spreading across prepared areas. 

 Construction materials waste – waste will be stockpiled and transported off site for 
recycling or disposal. Materials will be recycled or reused wherever practical.  Skips will be 
used in most instances. 

 Water for dust suppression – this will be supplied from the sedimentation basin with a 
pump extracting the water and supplying water carts using a temporary stand-pipe 
arrangement.  

 Mechanical Plant – typical plant would include: 
o earthmoving machinery - scrapers, excavators, bulldozers, graders, rollers, etc.) 
o generators for localised power sources 
o pumps for water transfer 

All plant will be supplied and used according to Australian Standards with appropriate sound 
attenuation.  The used of vibrating equipment may be required when excavating into deeper 
rock layers.   

All of these items would be typically be standard inclusions in a construction contract and the 
Contractor’s Construction Management Plan and Construction Environmental Management Plan 
would cover them off.   
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4. RESPONSE TO DGR No. 15: INFRASTRUCTURE AND 
UTILITIES 

The Director General of the Department of Planning and Infrastructure issued the following in relation 
to DGR No. 15 Infrastructure and Utilities: 

 ln consultation with relevant agencies and through the preparation of an integrated 
water/infrastructure management plan/s, detail the existing capacity and any augmentation 
requirements of the utilities for the development, including water and waste water supply, 
staging of infrastructure, and any potential impacts on environmental performance. 

4.1 Existing services plan 

Existing services in and around the site are shown in Drawing DA 6.01 in Appendix 1.  

4.2 Water and sewer  

A feasibility application was lodged to Sydney Water in May 2014.  A feasibility letter was issued by 
Sydney Water in July 2014. (Appendix 2)  

4.2.1 Potable water supply  

Two water mains are present within the southern boundary of lots fronting Bringelly Road (Figure 4). 
The sizes of these two mains are 600mm and 150mm.  At the eastern side of the intersection of 
Stuart Road and Bringelly Road the above mentioned 150mm main changes to a 300mm sized main. 
On the western side of the same intersection a 200mm main Tees off the 300mm main and extends 
along the western and North-West side of Stuart Road. 

The abovementioned 600mm main changes direction at the north-east section of Lot 141 in 
DP846961 and extends in a western direction until it reaches Stuart Road, the main changes to a 
700mm pipe and continues down the northern side of Twenty-Sixth Avenue. 

A 450mm water main extends off the above mentioned 700mm main and extends along the eastern 
and southern side of Stuart Road. 

Sydney Water has established that: 

 The drinking water main available for connection is the 150mm main traversing the northern 
side of the existing Bringelly Road carriageway. 

 A preliminary water system capacity assessment has been undertaken based on demands 
expected for retail and light industrial land use. Investigation shows that the 150mm main 
has adequate capacity to supply the proposed development. 

The retention of the existing Bringelly Road as an internal road is likely to ensure that the 150mm 
and 600mm water mains along the road corridor will not be unduly affected.  The proposed works 
will result in the creation of driveways over the mains and footpaths and other road reserve 
infrastructure in close proximity.  In order to secure Sydney Water Section 73 compliance, the mains 
must have standard cover, clearances for buildings, access for maintenance and fittings, etc.  Design 
will need to be developed in consultation with Sydney Water.   

If any major infrastructure is proposed that clashes with a Sydney Water asset, the asset may need 
to be re-aligned.  However, the intention is to comply with Sydney Water’s requirements.  
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Figure 4. Existing water services  

 

4.2.2 Wastewater 

The development site is not in a Sydney Water recycled effluent area, and so recycled water will not 
be provided to the site. 

The development site is currently not serviced by wastewater reticulation. Current contours and fall 
of the land indicate the majority of the site drains to the North/North East with a small section draining 
to the south east. The north and east of the development site is bounded by existing residential 
development. This Development is serviced by existing waste water reticulation. 

Sydney Water has advised that the developer must construct a wastewater main extension to serve 
the development site. In regards to servicing the site further information was provided by Sydney 
Water: 

 The proposed development is located adjacent to the Liverpool Wastewater System. 

 A preliminary wastewater system capacity assessment has been undertaken based on the 
specified 22ha of retail for bulky goods with a wastewater discharge of 50kl/ day. 

 Investigation shows that there are two existing trunk 225mm sewer mains located 300m east 
of the subject site. These trunk mains could accommodate the proposed 50kl/day discharge 
from the proposed development. 

Lot 141 
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The potential connection points are labelled A, B and C in Figure 5.   

 

 

Figure 5.  Potential sewer connection points 

 

If flows are greater than 50kL/day, this information would need to be supplied and further capacity 
analysis undertaken.  Extensions will be required to facilitate the connections at the developers 
preferred connection point. 

Sydney Water has an existing wastewater strategy to service the South West Growth Centre with a 
future wastewater carrier that will be located approximately 100m south of the proposed 
development. An indicative location of the future carrier is shown in Figure 5. The carrier is targeted 
for construction by mid-2015.  The proposed Western Sydney Parklands development has not been 
included in the sizing of the future carrier. However, other nearby projects are being assessed for 
wastewater hydraulics and there may be available capacity in proposed carriers. 

As developer, the Trust would be required to prepare the ultimate wastewater servicing scheme for 
the proposed development. Any extension of the existing system would need to consider potential 
future development within the catchment that the subject site is located. 

The proposed wastewater infrastructure for this development will be sized & configured according to 
the Sewerage Code of Australia WSA 02-2002-2.2 (Sydney Water Edition 1 – Version 3). 
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4.3 Electricity  

A Supply Offer was issued by Endeavour Energy dated 10 May 2013 (Appendix 2).  Further 
correspondence with Endeavour Energy confirmed the scope of works required to supply the new 
proposed business development at the corner of Cowpasture Road and Bringelly Road. The supply 
offer has expired and will need to renewed, however, the proposed works required are still the 
position of Endeavour Energy. The following is a summary of the works required to establish the 
supply on site: 

 Installation of a new supply: size 3MVA which allows for shopping centre (including major 
supermarket), major restaurants, light industrial units, street lighting with some contingency 
allowed for heavy industry or other major consumer.   

 Provide at least one (and possibly two) new zone 11kV feeder from the existing Prestons 
Zone Substation to a number of site Kiosk substations (approx. distance to the Zone 
substation is 2.5km), refer Figure 6.  It may be possible to use a duplicate underground duct 
being installed as part of the Bringelly Road upgrade by RMS.  The Trust will liaise with RMS 
on this issue. 

 Installation of a number of site kiosk substations around site. 

 Further works needed to carry out final certification of level 3 design ready for construction; 

 Resubmission of application to update supply offer.  A more accurate maximum demand 
would need to be provided when the type of use is known.  This may reduce the overall 
capacity, however, a feed from the zone substation will be required for the anticipated 
demand. 

 Level 3 design works. 

 

  

4.4 Gas supply 

Jemena owns gas mains in the vicinity of the site.  One of those is a 550mm diameter main which 
runs along the existing (i.e. not upgraded) Bringelly Road.  This is a primary main meaning that it 
cannot be relocated.  This main has an exclusion zone within which no permanent structures would 
be able to be erected, e.g. buildings, retaining walls, etc.   

There is also a main running down Camden Valley Way and so there are different options available 
to service the proposed development, each with a different capacity.  Jemena advises that in order 
to service the site, the load profile (demand of the future customers) would be calculated and a design 
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would be prepared to extend from an existing main.  The costs to extend the main are offset against 
the customer load.   

4.5 Telecommunications 

The servicing of the development for telecommunications infrastructure would be the subject of an 
application made to Telstra. Typically the applicant would nominate the amount of lines to be 
provided.  An estimate based on the number and types of clients at the site suggests that about 100 
lines would be required.   

The applicant would also need to nominate if an NBN (fibre) connection is required, or whether 
copper will suffice.  While NBN may be preferred in order to future-proof the development, it will be 
the responsibility of the proponent to provide fibre to the node (NBN Co will provide this for free where 
a new development will provide greater than 100 customers, i.e. not in this instance.  The location of 
the nearest node would also be the subject of an application to Telstra. 

The turnaround time for Telstra to respond to an application is approximately three months. 

4.6 Servicing Plan 

A Servicing Plan for the proposed development has been prepared and is included as Drawing DA 
6.01 in Appendix 1.   
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5. RESPONSE TO DGR No. 18: FLOODING, STORMWATER/ 
WATER MANAGEMENT 

The Director General of the Department of Planning and Infrastructure issued the following in relation 
to DGR No. 18 Flooding and Stormwater/Water Management): 

 Provide a detailed hydrological and hydraulic assessment (including potential flooding 
impacts) for the proposed development, all adjacent areas, proposed staging and the full 
potential forecast development of the site which includes details of appropriate mitigation 
measures, if necessary, and which also includes: 

o comprehensive assessment of flooding impacts including the maintenance/ 
improvement of pre development flooding regime/s downstream of the site, up to 
and including the 100 year ARl, and 

o sensitivity analysis for potential impacts from climate change. 

 Assessment of the impacts of earthworks and filling of land within the proposed development, 
with an understanding of cumulative flood impacts. 

 An emergency response plan to manage floods above the flood planning level which 
includes and assessment of flood evacuation needs to ensure risk to people and damage to 
project infrastructure are minimised. 

 Detailed water quality modelling to assess and address impacts on stormwater runoff from 
the development and the site, and a detailed water quality impact assessment. 

 Details of on-site stormwater treatment facilities to ensure all gross pollutants and liquid 
contaminants are captured and removed from stormwater runoff, particularly for runoff to 
Bedwell Park pond/s. 

 Assess the impacts on surface and ground water sources (both quality and quantity), 
watercourses, riparian land, groundwater dependent ecosystems, and measures proposed 
to reduce and mitigate these impacts. 

 Identify management strategies for the existing dams on site including disposal of sediment 
and water. 

The following relevant policies and guidelines were referred to in the DGRs: 

 NSW Government Flood Prone Land Policy (1984) as set out in the Flood plain Development 
Manual (2005) 

 Practical Consideration of Climate Change (DECCW, 2007) 

 Section 117(2) Local Planning Direction 4.3 "Flood Prone Land" 

 Planning circular PS 07-003 "New guideline and changes to section 117 direction and EP&A 
Regulation on flood prone land" 

 Guidelines for Controlled Activities on Waterfront Land 

 Liverpool DCP 2008 

5.1 Surface water resources 

5.1.1 Catchments 

The site is situated within the upper reaches of the Cabramatta Creek (Figure 7).  Cabramatta Creek, 
is located approximately 2km downstream and to the east of the site, which flows in a generally north 
easterly direction, discharging into Chipping Norton Lake, which is part of the Georges River.  

Several kilometres downstream of the proposed development is Cabramatta Creek Wetland which 
is the subject of a Plan of Management (Fairfield City Council, 2011).  The wetland is situated on 
Cabramatta Creek as an on-line floodplain wetland.  As such, it receives flows from a highly 
urbanised catchment.  The Plan reports that the creek and wetland have poor water quality which 
could be expected to worsen as rural land in the upper catchment is further converted to residential 
and commercial development and if limited or no water quality controls were implemented. A key 
management objective with regards to improving water quality is to reduce the amount of diffuse and 
point source pollutants entering the wetland to improve water quality and visual amenity.  
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Figure 7.  The site and its location in the Cabramatta Creek catchment 

 

The subcatchments on site are labelled A-E on Drawing DA7.01 in Appendix 1. The pre-developed 
flow rates from these subcatchments has been calculated with the results as shown in Table 2 

Table 2: Pre-developed flow rates for the subcatchments across the site 

Subcatchment Pre-developed flow rate l/s 

5yr ARI event 20yr ARI event 100yr ARI event 

A 781 1,280 1,850 

B 787 1,230 1,900 

C 193 300 441 

D 420 632 903 

E 333 556 822 
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5.1.2 Waterways and Riparian Land assessment 

Eco Logical Australia have undertaken a riparian lands assessment in liaison with the NSW Office of 
Water.  They have labelled the waterways as per Figure 8, and the watercourses of interest to the 
development area are Reaches A, B, C and E. 

In each case, given that they are in the upper part of their respective subcatchments, they have been 
assessed as being first order waterways, and this has been confirmed by the NSW Office of Water 
with the following comments: 

 Reach E is a river as defined by the Water Management Act 2000 (the Act) 

 Reaches A, B and D are not considered waterfront land as defined by the Act 

 Reach C is not a river as defined by the Act, but is within waterfront land associated with 
Reach E 

 A vegetated setback will be required within the area of Reach C and this may be incorporated 
into drainage and water treatment requirements for the proposed development.  

Reaches A, B and C flow into Reach E which is a watercourse that has been modified into a 13m 
wide vegetated swale that flows directly into the Bedwell Park wetland.   

Any works proposed within Waterfront Land (as designated in Figure 9) will trigger the provisions of 
the Water Management Act 2000.  As such, a Controlled Activity Permit request would be required 
to be submitted to the NSW Office of Water for approval.   

 

 

 

Figure 8.  Watercourses on and near the site 
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Figure 9.  Riparian Lands requiring protection 

Reach A has two on-line earthen dams.  The upstream dam has dimensions of 44m wide at the dam 
wall, and 43m in length from the inflow to the dam wall.  It is estimated to be 1m deep on average 
with a volume of approximately 950m3. This is the largest dam on site.  The downstream dam has 
dimensions of 11m wide at the dam wall, and 17m in length from the inflow to the dam wall.  It is 
estimated to be approximately 1m deep on average with a volume of approximately 160m3.  

Reach B has one small on-line earthen dams with dimensions of 18m x 14m.  It is estimated to be 
0.5m deep on average with a volume of 126m3.   

There are three other small dams in the east of the site with very small catchments and no 
discernable watercourse elements upstream or downstream.   

All the site dams and the Bedwell Park wetland are shown in Figure 10. 
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Figure 10.  Wetlands and dams 

5.1.3 Bedwell Park wetland 

Later in this report, a strategy is defined in which the Bedwell Park wetland is proposed as an integral 
component of the stormwater treatment system for runoff generated from the proposed development.  
For this reason, the information provided about the wetland is comprehensive. 

Built in 1997, the Bedwell Park wetland is located immediately northeast of the subject site.  Including 
the adjoining land between the various ponds, it covers an area of roughly 5Ha (260mx200m approx.) 
(Figure 10).  The wetland has been configured with two main “ponds”, i.e. the horseshoe shaped 
pond in the west, and the open water pond in the east.  The ponds receive flow from three respective 
subcatchments, as follows (Figure 11): 

1. Pond 1: 

a. Northern subcatchment - from the residential subdivision and Trust lands (i.e. 

parklands) to the north 

b. Eastern and Southern subcatchment – includes Cowpasture road and land to the 

south of the pond 

2. Pond 2 - Western subcatchment (flows from the subject site and a larger subcatchment to 

the north and west of Stuart Road.   

The total catchment area of Bedwell Park wetland is 115 Ha.  The proportion of the catchment that 
supports urban development is 22 Ha, while the remainder is parkland and rural residential land use, 
and the wetland itself.   
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Figure 11.  Subcatchments of Bedwell Park Wetland (Source: Nearmap) 

 

Both the Northern and Western subcatchment inflows are configured as constructed wetlands with 
a sedimentation zone and reed bed (Figure 12).  The Pond 1 constructed wetland is much smaller, 
but flow from Pond 1 can be recirculated via a pumped system to the inflow of the Pond 2 constructed 
wetland.  Therefore, the system as a whole is configured with a high potential to provide treatment 
of runoff from urban development.  The ability to recirculate (pump) flows from the outflow of the 
wetland to the inflow of Pond 2 confers even greater treatment potential.   

 



 

ENGINEERING REPORT 
140089 – Bringelly Road Business Hub, Horningsea Park  P a g e  | 22 

 

Legend 

 Grassed swale inlet  High flow Spillway  Flow path  

 Inlet sedimentation zone  Open water zone  Recirculation System (pumped) 

 Reed bed filter     

Figure 12.  Bedwell Park Wetland zonation and function (Source: Google Earth) 

 

The wetland provides significant detention of runoff and as such it protects downstream residential 
developments.  Bedwell Park wetland overflows through the piped stormwater network in Horningsea 
Park, before flowing into a small creek which in turn flows into Cabramatta Creek, 1.5km downstream 
of the wetland.    

A condition assessment of the wetland was undertaken on 29th July with the findings as shown in 
Table 3.  In general, the wetland is in excellent condition and is configured well to manage and treat 
urban runoff.  Only minor repairs and maintenance are required to ensure its continued operation 
into the future.  Photographs of wetland are shown in Figure 13. 
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Table 3.  Bedwell Park wetland condition assessment 

Wetland location Condition assessment Maintenance Action 
required 

Pond 2 Inlet 

 

Grassed swale and drainage pits in excellent condition - 

Some minor erosion at the point where the swale meets the 
gabion basket inlet structure 

Needs minor repair with 
rock ($1,500) 

Some minor damage to gabion baskets that line the northern 
side of the inlet 

Needs minor repair 
($1,000) 

Trees (saplings) growing in swale within the inlet – removal 
required 

Needs minor 
maintenance ($500) 

Pond 2 
sedimentation 
pond 

High water clarity indicating excellent condition - 

Absence of access ramp into pond for sediment removal Install ramp, requires 
removal of some trees 
($5,000) 

Organic matter dominated sediment is present to a depth of 
100-300mm across base of pond, i.e. minimal accumulation 
over 17 years of operation 

- 

Pond 2 reed bed Dense and healthy vegetation covers the reed bed flow path 
and is in excellent condition 

- 

The outlet structure (comprising pit and grille) is blocked by 
Casuarina needles 

Needs quarterly 
cleaning with rake (5 
minute job).   

Remove the 
overhanging saplings 
($750) 

Pond 1 Inlet 

 

No GPT 

Option 1: CDS, Humeceptor, or similar at lower end of 
Horningsea Park subdivision, off Stuart Road ($>80,000) 

Option 2: Net trap at stormwater outlet ($10,000) 

Option 3: Floating boom  ($5-10,000) 

Install GPT  

Option 2 preferred 
($10,000) 

Clean out quarterly 

Pond 1 outlet Tree roots blocking outlet Remove ($750) 

Pond 1 
sedimentation 
pond 

Lots of litter accumulation due to lack of GPT at inlet  (see above) 

Remove litter by hand 
($2,000) 

Poor water clarity – algal growth present 

Significant organic/sediment accumulation across base of 
pond 

Clean out sediment by 
pumping pond down 
and using excavator.  
Incorporate sediment 
into surrounding lands 
($25,000) 

Repeat every 10 years 

Pond 1 reed bed Dense and healthy vegetation covers the reed bed flow path 
and is in excellent condition 

- 

Pond 1 Open 
Water Pond 

Noxious aquatic weed Salvinia molesta present in northern 
margins of pond.  Other noxious weeds may also be present. 

Remove and repeat in 
3 months ($5,000) 

The outlet structure (comprising pit and grille) is blocked by 
aquatic vegetation 

Needs quarterly 
cleaning with rake (5 
minute job).   

Pump to recirculate water to Pond 2 is not working. 

Assumes pump can be fixed? 

Repair pump ($2,000) 
and operate system 
from September to 
March 
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Healthy reed bed in Pond 2 Pond 2 inlet pond – covered with floating native fern 
(Azolla spp.) 

  

Open water of Pond 1 Inlet to Pond 2 showing minor repair required 
behind renomattress 

Figure13: Photographs of Bedwell Park wetland showing its overall good condition 

 

Despite its apparent good condition as reported in Table 3 and Figure 13, Bedwell Park wetland has 
shown signs of deteriorated water quality in the past.  It is clear that Pond 1 sedimentation pond has 
not been adequately maintained and as a result, pollutants (especially organic matter and nutrients) 
have been flushed out of this pond and into the open water pond.  Typical of open water bodies in 
dry sequences, the Pond 2 can stagnate whereby bottom sediments can give up their trapped 
Phosphorus.  This is then available for algae to feed on and algal blooms can result (Figure 14).  
Algal blooms can cause odours when the algal mass decomposes, and the pond water can become 
toxic.  However, a bloom will typically be dissipated by the next rainfall/inflow to the wetland.   

There are several methods that can mitigate the frequency, extent and severity of algal blooms in 
wetlands, including: 

1. Increase the amount of flow into the wetland – less hydraulic residence time 
2. Recirculate the flow within the wetland to provide increased treatment and mixing 
3. Use Floating Treatment Wetlands on open water areas to provide enhanced treatment where 

blooms occur 
4. Remove trapped sediments, i.e. so they cannot release Phosphorus 
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Figure 14.  Algal blooms in Bedwell Park wetland Pond 1 (Source: Nearmap) 

 

Council has a Care, Control and Management agreement in place for Bedwell Park wetland and a 
Deed was gazetted by the NSW Government to this effect.  As a result, Council is vested with the 
responsibility for maintaining and managing the wetland.  To date, the level of maintenance has been 
low with typical activities including litter removal, slashing and removal of noxious weeds.  Other 
activities are reactive in nature.  Council has budgeted for a Gross Pollutant Trap to be placed 
upstream of the Pond 1 inlet.  The recirculation pump has not been operated for that past eight years 
at least, and the Pond 1 sedimentation basin has never been cleaned out.  Therefore, the water 
quality issues that have been evident in the wetland are likely to be as a result of inadequate 
maintenance and operation over its 17 years since commissioning.  

The maintenance activities outlined in Table 3 will revitalise the wetland and enable it to perform to 
its potential in the years to come.  The agreement that Council has to maintain the wetland means 
that is responsibility will fall to them.  The costs identified are indicative, and are provided to assist 
Council. 

5.2 Water Sharing Plans 

The proposal is located within the area covered by the Water Sharing Plan for the Greater 
Metropolitan Region Unregulated River Water Sources 2011, and the Water Sharing Plan for the 
Greater Metropolitan Region Groundwater Sources 2011.  These Plans set out the equitable access 
to water for users and the environment.  It ensures that abstraction of water resources maintains the 
function, amenity and environmental quality of resources.  The site is located within the Cabramatta 
Creek Management Zone which has access rules for water.   

During the construction and operational phase, the development will not draw upon any groundwater 
resource.   

Stored surface water from sedimentation dams or from the Bedwell Park wetland (downstream pond) 
will be used for dust suppression during construction of the bulk earthworks.  The abstraction point 
is in the upstream part of one subcatchment of the Cabramatta Creek catchment.  The watercourse 
is not directly connected to Cabramatta Creek because of the presence of Bedwell Park wetland and 
Horningsea Park residential area.  Therefore, any abstraction of water will have no effect on the flows 
within Cabramatta Creek, or other users of the water in Cabramatta Creek.   



 

ENGINEERING REPORT 
140089 – Bringelly Road Business Hub, Horningsea Park  P a g e  | 26 

Harvesting of roof water for non-potable use on lots (toilet flushing, irrigation) is proposed for the 
operational phase of the development.  The harvested amounts will be insignificant in relation to 
harvestable rights and will have no impact on the Water Sharing Plan.   

Western Sydney Parklands Trust may develop lands to the west of the site in the future.  One possible 
use is a sports facility with playing fields.  The Trust may investigate the viability and feasibility of 
harvesting stored and treated stormwater runoff from Bedwell Park wetland for irrigation of sports 
fields.     

5.3 Flooding  

5.3.1 Cabramatta Creek Floodplain Management Plan 

Bewsher Consulting prepared this Plan for Council in 2011.  In it, the Bedwell Park wetland is 
discussed with both ponds (basins) referred to as follows: 

 Pond 2 (Basin 11A) is the upper basin, which contains permanent water storage, and 
cascades into the lower Pond 1 (Basin 11B). 

 The outlet for Basin 11A is shown as two 825mm diameter pipes and spillway flows 
discharging to Basin 11B. The lower basin then drains through a piped drainage system to 
an open channel. 

 Spillway levels for Pond 2 and Pond 1 are shown as RL 53.1m AHD and 51.2m AHD 
respectively. Storage volumes at these levels are 18,000 m3 and 26,700m3.  

 Results from the flood modelling indicate that Pond 2 (the upper basin) fills to RL 53.20 m 
AHD. This is 0.1m above the spillway level, resulting in some flow cascading over the 
spillway into the lower basin. Basin 11B (the lower basin) fills to RL 51.58. This is 380mm 
above the spillway level of the lower basin, allowing floodwater from the basin to spill onto 
Cowpasture Road. 

 A review of safety aspects related to Pond 1 overtopping in both the 100 year flood and more 
extreme events is recommended.  The outlets for both basins are prone to blockage by 
organic debris.  For Pond 2 outlet (the upper basin) Casuarina trees overhang it and should 
be removed.  Both outlets should be cleaned off with a rake once every 3 months to ensure 
proper hydraulic function of the basins. 

Without any controls, the proposed development will result in increased stormwater peak flows and 
runoff volumes.  The strategy for runoff flow attenuation is to restrict post-development flows to that 
of pre-development flows for all flow events up to the 1:100 year ARI.  This will be achieved on lots 
using a combination of rain tanks (retention) and on-site detention (OSD) tanks. Roads and footpath 
areas will have OSD tanks provided also.  Runoff from the site will be diverted to the tank where it 
will be temporarily detained and released slowly using an orifice.  The sizing of the tank and orifice 
will ensure that pre-development runoff rates are the same as those post-development.  Using this 
principle, proponents of developments on each lot will adopt their own strategy for detention.  They 
may seek to minimise the amount of runoff by harvesting flows, and they may provide either above-
ground or below-ground storage for detention.   

Therefore, downstream of the development, flow rates will not be different to those occurring prior to 
development.  This satisfies Liverpool DCP 2008 (Part 1.1, Section 6, Objective b).    

The proposed development needs to sit outside of flood affected land.  The lowest design level for 
development pads is 58m AHD.  As modelled by Bewsher, the top water level in a 1:100 year ARI 
flood event is 53.2m AHD.  The Predicted Maximum Flood (PMF) level is conservatively estimated 
to be 0.3m above this level. It is also predicted that climate change will result in more intense rainfall.  
As a consequence, flood levels can be expected to be more than previously modelled.  To allow for 
the effects of climate change, we apply a conservative increase of 0.5m increase in flood levels, and 
together with an allowance for PMF levels and 0.5m freeboard, the minimum level of development is 
54.5m AHD (53.2+0.3+0.5+0.5).  Clearly the development is not flood affected as it will sit with a 
minimum clearance of 3.5m above anticipated flood heights (i.e. 58m-54.5m).   

Filling of the site to accommodate development will not affect the hydraulic behaviour of the Bedwell 
Park wetland or the inflow to Pond 2.  Therefore, the proposed development will not detrimentally 
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increase the potential flood affectation on other development or properties in the floodplain.  Only 
WSPT land can be affected, and this is a forested drainage reserve.  This satisfies the Liverpool DCP 
2008 (Part 1.1, Section 9, Objective h).    

5.3.2 Flood evacuation  

Each of the lots will be set at a level above the 1:100 year ARI flood level with 500mm of freeboard 
and allowing for climate change.  And the minor and major drainage systems will convey flood flows 
effectively from the site.  This will ensure that flooding of the site will be highly improbable.   

For flooding greater than the design rain events, flooding of the site may result.  In this eventuality, 
the only flood escape route is via the upgraded Bringelly Road.   

5.4 Groundwater 

Groundwater in Western Sydney is characterised by a two-aquifer system, including:   

1. The Upper or Regolith (soil) Aquifer system: 

 Includes A (topsoil), B (subsoil), and C (weathered shale bedrock) horizons 

 Limited to low ground and deep soil areas: floodplain alluvium and foot slope colluvium 

 Permeability typically <10m/d 

 Salinity low <1,000mg/L, similar to surface water and main source of stream base flow 
2. The Lower or Fractured (Bedrock) Aquifer system 

 Composed of unweathered but jointed shale bedrock, generally at depths >3-6m 

 Permeability 1-0.1m/d or less 

 Salinity high to very high 10,000-30,000 mg/L, but storage very small 

 Discharge to streams << upper regolith layer 
 

Site investigations by Coffey indicated both types of groundwater were encountered.  Groundwater 
was present in two of the four installed standpipes at levels of approximately 0.5m above the top of 
bedrock (BH 1A, located in lowest part of site: Upper/Regolith Aquifer) and a level of approximately 
1.4m below the top of bedrock (BH6, midway up the site: Bedrock Aquifer).  

For BH6 location, it is expected that at this site near surface groundwater seepage would primarily 
comprise limited transient flows at the soil/rock interface and within the upper layer of bedrock.  Such 
seepage may be assumed as typically flowing downwards toward the local drainage lines, along the 
soil rock interface and horizontal bedding planes and sub-vertical joints.  

Regional groundwater is expected to be present at depth within bedrock defects. There are a limited 
number of groundwater bores in the area. We understand that existing bores, screened in the 
Bringelly Shale provide brackish or marginally saline groundwater with relatively low flow of <0.5L/s. 

No groundwater is proposed to be extracted as a result of the development proposal.   

The construction of the site will involve a combination of cutting of some soil profiles, balanced with 
filling others.  The cutting proposed will affect the Upper or Regolith Aquifer system by truncating it 
intermittently.  As the site is located on a local hillside, resulting in a limited catchment area, near 
surface groundwater flows across the site are expected to be transient and rainfall-dependent, rather 
than there being standing water levels. Any resulting groundwater flows from cuttings should be 
controllable using conventional surface water drainage at the toe of cut batters, and drains from 
behind retaining walls. 

Once developed, the site will be largely covered by concrete pads, hardstands and roads and 
footpaths, etc., all of which substantially reduce recharge of the groundwater, which is already very 
low.  The lack of recharge will also prevent pollution of groundwater.  Surface water will be captured 
and treated such that any reduced areas of groundwater recharge will also prevent pollution of 
groundwater.  
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There are no suspected groundwater dependent ecosystems on or near the site.  The main 
ecosystems include forested areas and the creek and wetland downstream of the site.  These are 
largely dependent on surface water for their survival and productivity.    

In summary, groundwater will not be impacted on by the proposal, except to locally reduce recharge.  
No person or ecosystem is reliant on the groundwater as a resource, and so the impact of reduced 
recharge will be negligible and minor.  Groundwater quality is not expected to be affected by the 
Proposal.   

5.5 Existing water quality  

Almost all of the pre-developed site drains into Bedwell Park wetland via Pond 2.  A MUSIC water 
quality and quantity model has been built to simulate the existing water quality emanating from the 
development area.  The model inputs include rainfall from the Bureau of Meteorology rainfall data), 
subcatchment areas, land use and soil types. The Model setup is shown in Appendix 3  Table 4 
reports the outputs of the MUSIC model.   

Table 4. Music model outputs for existing (pre-development) flows  

Parameter Annual loads  

Flow 31.6 ML 

Peak Flow 2.01 m3/s 

Total Suspended Solids 616 kg 

Total Phosphorus 2.74 kg 

Total Nitrogen 40.2 kg 

Gross Pollutants 0 

 

The Phase 1 contamination assessment by Coffey provided no tangible indication that any 
contamination was present, or likely to be present across the site.  There is a risk that small quantities 
of pesticides may have been applied to cultivated lands and that this may be present in trace amounts 
in the soil.   

Runoff may have conveyed any soil thus polluted into the dams on site and they may therefore be 
present in the dam sediments.  Coffey recommended that the sediments in the dams be removed 
and disposed off site and that this would be accompanied by a characterisation of the sediments for 
their levels of pesticide contamination.  The method of disposal would be guided by the presence 
and levels of any contamination.   

In order to remove the dam sediments, the dams will need to be emptied of their stored water.  Given 
the low risk of contamination, it is proposed to pump out the dams and let the flow make its way 
through existing grassed flow paths and into Bedwell Park wetland Pond 2.   

The site currently supports rural land use including grazing and cultivated lands.  Runoff from the site 
would be rapid on the sloped lands with high potential for sheet erosion, especially after drought and 
cultivation.  It is unknown whether pesticides or herbicides have been used on the cultivated areas. 
Runoff enters the on-line dams on the site which would settle out sediment and associated pollutants.   
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Downstream of the site is the Bedwell Park constructed wetland.  This provides a high level of 
pollutant removal for the flows from the site and other subcatchments.  There is scope to have the 
wetland work harder to provide water quality improvement from the developed site, without affecting 
the quality or condition of downstream waters and ecosystems.   

5.6 Stormwater Management Plan 

Drawings of the proposed stormwater concept and related matters are shown in Appendix A, with a 
Listing of the Drawings as follows: 

 DA 1.01 Cover Sheet, Drawing Schedule and Site Location 

 DA 1.02 Specification Notes 

 DA 2.01  Soil & Water Management Plan 

 DA 2.02 Soil & Water Management Plan Details 

 DA 7.01 Stormwater Catchment Plan – Existing Site Condition 

 DA 7.02 Stormwater Catchment Plan – Proposed Site Condition 

 DA 8.01 Concept Stormwater Management Plan 

 DA 9.01 Details Sheet 1 

 DA 9.02 Details Sheet 2  

5.6.1 Drainage system 

The proposed drainage of the site will comprise a typical stormwater network of pits and pipes that 
drain four proposed subcatchments (A-D, refer Drawing DA 7.02).   

Subcatchments A, B and C all flow into the drainage corridor named as Reach E, which then flows 
on to the Bedwell Park wetland.  Subcatchment D drains to the east where it will leave the site and 
flow under the new Bringelly Road and into an RMS water quality basin immediately south of Lot 8. 

The drainage system is designed with low flows being contained within the pit and pipe system.  
Major flows in excess of this and up to the 1:100 year ARI flows will flow over overland flow routes.  
These will need to be considered and included in the design for each subcatchment/lot.  The existing 
Bringelly Road will form one overland flow path to the east of the site.   

Once developed, each of Lots 3, 4, 6 and 8 will have their own on-site detention basin to retard flows 
to a maximum Permissible Site Discharge for each subcatchment as listed in Table 5. Lots 1, 2, 5, 
and 7 will all flow into a combined on-site detention basin.  The locations and labelling of On-site 
Detention tanks is shown in Drawing DA 8.01. 

Table 5: Maximum Permissible Site Discharge for the developed site 

On site Detention (OSD) tank Permissible Site Discharge, l/s 

Lot 3, OSD 1 340 

Lot 4, OSD 2 340 

Lot 6, OSD 3 787 

Lot 8, OSD 4 333 

Combined Lots 1,2,5,7, OSD 5 420 
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Note that the sizing of the OSD basins is indicative only as shown on Drawing DA 8.01.  The sizing 
will be determined based on the detailed development proposals on each lot.   

The proposed drainage system is presented in Drawings DA 7.02 and DA 8.01. 

5.6.2 Construction phase water quality management 

Water quality needs to be managed during the construction phase with construction staged over 
several years.   

As a result of the earthworks required to create the proposed development, careful management of 
soil and spoil will be required to ensure that erosion is minimised.  The following principles and 
practices will be adhered to in the earthworks and drainage construction phase of the development:   

 Staging of earthworks such that the minimum areas are exposed to wind and rainfall at any 
given time    

 Diversion of upstream flows around bare and exposed surfaces wherever possible 

 Minimisation of stockpiling of spoil by the direct placement of cut material 

 Separate stockpiling of topsoil for later reuse, which will facilitate revegetation 

 A hierarchy of erosion and sediment controls, as follows: 
o At source erosion and sediment controls, including: sediment fencing; 

hydromulching/hydroseeding of batters and stockpiles, filter fabric and hay bale 
filtering at pits 

o Conveyance erosion and sediment controls, including: grassed flow paths, hay bale 
check dams, etc.  

o End of line erosion and sediment controls, including sedimentation basins.  The 
designated bio-retention basin will be configured as a sedimentation basin for the 
duration of construction.   

 Construction vehicles “tracking of material off the site” requiring wash down pond or rubble 
access. 

A Soil and Water Management Plan for the site earthworks and drainage is shown in Drawings 
DA2.01 and DA2.02 (Appendix 1).  It conforms to the requirements of Managing Urban Stormwater 
- Soils & Construction, Volume 1, 2004 (Landcom). The sedimentation basins shown in the Soil & 
Water Management Plan have been sized according to the method described in Landcom’s 
Guidelines.   

5.6.3 Operational phase water quality management 

It is proposed to adopt a strategy for the management of stormwater which will provide 
compartmentalised and incremental management of runoff across the development, and also 
employs the inherent treatment capacity of Bedwell Park wetland (Figure 15).  This strategy reflects 
contemporary practice for stormwater management and is appropriate for the type and scale of 
development.  It also will provide treatment of stormwater from the outset and for each subsequent 
stage of the development.  
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On each lot  Within Road Drainage 
System 

 End-of-line 

 

Rain Tank (non-potable reuse) 

 

Gross Pollution Trap 

 

Detention tank 

 

Vegetated swale            
(where possible) 

  

 

 

 

Gross Pollution Trap 

 

Detention tank 

 

 

Bedwell Park wetland,   
Pond 2 Sedimentation Zone 

 

 

 

Bedwell Park wetland,   
Pond 2 Reed Bed Zone 

 

Bedwell Park wetland,   
Pond 1 Open Water Zone 

Figure 15.  Stormwater runoff management strategy for the development 

 

 

The contribution of each of these system components to stormwater management is shown in Table 
6.  It provides a functional description of the stormwater system showing how flow and water quality 
will be incrementally managed.  The adopted approach is consistent with the following Best Practice 
methods of stormwater management 

 Water Sensitive Urban Design 

 Water Cycle Management 
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Table 6. Functional description of stormwater system components 

Stormwater 
system 
components 

Flow Detention 
(i.e. reduce peak 

flows) 

Flow Retention 
(i.e. reduce 

volume of runoff 
through reuse, 
evaporation or 

infiltration) 

Coarse 
pollutant 

retention (e.g. 
litter, debris and 
coarse sediment) 

Fine Pollutant 
Retention (e.g. 
fine sediment) 

Assimilation of 
hydrocarbons 

and dissolved & 
microscopic 

pollution (e.g. 
nutrients, 

pathogens) 

Rain tanks 
     

Gross Pollutant 
Trap on lots 

     

Swales on lots      

Gross Pollutant 
Trap on roads 

     

Bedwell Park 
wetland, both 
ponds 

     

 

5.6.3.1 Water quality objectives 

The DGRs also refer to the ANZECC water quality Guidelines (ANZECC, 2000).  The ANZECC 
Guidelines refer to in situ water quality targets for receiving ecosystems.  They are not meant to apply 
to the assessment of new developments, nor are they to be used as a compliance tool.  Nevertheless, 
the water quality measures proposed are considered to represent best practice and will result in a 
high level of water quality treatment that flows firstly into Bedwell Park wetland, and then in 
Cabramatta Creek further downstream. 

The strategy takes into account with the Water Quality Objective for Cabramatta Creek Wetland 
located several kilometres downstream of the proposed development as listed in its Plan of 
Management (Fairfield City Council, 2011), i.e. to reduce the amount of diffuse and point source 
pollutants entering the wetland to improve water quality and visual amenity. The following 
management options were listed in order to meet this objective:  

 introduce water sensitive urban design (WSUD) throughout the Cabramatta Creek 
catchment  

 consider on-line or offline artificial wetland upstream of the wetland  

 implement catchment management practices. 

Clearly the water quality strategy described for the site is consistent with the objective and 
management options. 

5.6.3.2 Justification for use of Bedwell Park wetland 

The Western Sydney Parklands Trust finds itself in a relatively unique position as the development 
proponent by having in place a constructed wetland (i.e. Bedwell Park wetland) located downstream 
of the development that has capacity to accept and treat flows from the subject site.  The Trust is 
proposing to take advantage of this situation by using Bedwell Park wetland (BPW) as a key 
component in the stormwater quality management system.  There is a strong rationale that is used 
to justify this decision, summarised as follows: 

 BPW is perfectly configured for treatment of urban runoff 

 BPW is currently under-utilised with no urban runoff being treated in Pond 2 

 BPW is sized to adequately treat the runoff from the developed site and other catchment 
flows 
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 BPW is in excellent condition and is a low maintenance system (as described in Section 
5.1.3) 

 Using BPW as opposed to building a new wetland provides a net sustainable outcome, i.e.,  
o No construction impacts  
o No consumption of resources to construct 
o Less cost to the public purse 
o One wetland to maintain instead of two 

Council has a vested interest in the decision by the Trust to use the Bedwell Park wetland for 
stormwater quality treatment.  Council currently maintains the wetland under a Gazetted Deed and 
they are keen to ensure that their maintenance effort and costs will not be substantially increased as 
a result.  The Trust is very mindful of this and has carefully considered the ongoing maintenance 
implications in its decision.  The following factors are relevant in relation to maintenance: 

1. Overall, the BPW wetland is a very robust and resilient wetland that has performed 
exceptionally well in protecting downstream values.  It has been designed well as a low 
maintenance system and this is proven by the fact that the wetland has functioned for 17 
years with minimal maintenance.  The maintenance actions required to revitalise its 
performance and function are minor (see Table 2), and Council has already budgeted or 
planned to undertake many of these actions;  

2. The Trust intends to discharge treated urban runoff from the development into Pond 2 of the 
BPW.  Pond 2 has the least maintenance issues associated with it and is in almost pristine 
condition. The Trust commits to undertaking the necessary maintenance works on Pond 2 
(as listed in Table 2); 

3. Most of the maintenance issues of the wetland are associated with Pond 1 and the fact that 
this pond receives urban runoff from the Horningsea Park development to the north.  The 
Trust’s proposal to use BPW has no bearing on the ongoing pollution inputs from the 
development into Pond 1, nor on the maintenance that Council has committed to providing.  
However, the Trust is also interested in ensuring the optimal performance of Pond 1 and for 
Council’s benefit has itemised a series of actions that ought to drastically improve the 
function and performance of Pond 1 (Table 2); 

4. The runoff that will emanate from the proposed development will already be pre-treated.  
Each lot within the development as well as the road drainage system will have a stormwater 
management system that will result in the trapping and removal of the following pollutant 
types: 

a. Gross pollutants from the entire development – e.g. litter, organic debris, etc. 
b. Coarse sediment  from the entire development area – e.g. sand sized particles and 

above 
c. Fine sediment from the lots - including the pollutants associated with fine sediment, 

i.e. nutrients, heavy metals, hydrocarbons. 

This will mean that the only pollutants that will typically be discharged into BPW Pond 2 will 
be fine sediments, hydrocarbons from road runoff, dissolved pollutants such as nutrients, 
and pathogens such as bacteria.  These are the types of pollutants that are ideal for Pond 2 
to treat in the sedimentation zone and reed bed.  As a result, it is anticipated that no additional 
maintenance will be required for Pond 2.  

5. The prevalence of algal blooms within Pond 1 are not expected to be increased as a result 
of the proposal.  Pond 1’s algal blooms are considered to be attributable to the lack of 
maintenance of that pond (especially the sedimentation pond), and the fact that the 
recirculation system for enhanced treatment is not operational.  Further, the volume of runoff 
from the post-developed land will be greater than that of the pre-developed land, and this 
will provide more flow into the system which has potential to dilute algal blooms, when they 
are present.  Note this should not be confused with increasing flow rates, as these will not 
be increased. 

As a result of this, the Trust is confident in proposing that Bedwell Park wetland be used for water 
quality polishing of treated runoff from the development site.  Further, the Trust is of the view that 
maintenance (by Council) will not be increased as a result of the proposal.   
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5.6.3.3 Post-development water quality  

The beneficial effect of the proposed stormwater quality strategy in reducing flows and pollutant loads 
from the development is shown in Table 7.  This compares the modelled amount of pollution or flow, 
and compares it with amounts resulting from On-site Detention and water quality devices.  The 
beneficial effect of Bedwell Park wetland in improving water quality is also included in the water 
quality results.      

Table 7. MUSIC model outputs assessing the generated quanta of various parameters versus their 
capture/reduction rates 

Pollutant Parameter quanta 
generated by the 

development  

Residual Parameter 
Quanta after 

treatment/detention  

% reduction 

Flow (ML) 145 130 10.6 

Peak Flow m3/s 0.855 3.38 -295.2 

Total Suspended Solids 
(kg) 

31,100 2,850 90.8 

Total Phosphorus (kg) 58.8 18.6 68.4 

Total Nitrogen (kg) 334 176 47.4 

Gross Pollutants 3,930 0 100 

 

Note that the pollutant reductions shown in Table 7 achieve best practice target pollution reductions 
of 80%:65%:45% (Total Suspended Solids:Total Phosphorus:Total Nitrogen).   

It is difficult to isolate and model the beneficial impact of the Bedwell Park wetland on pollution load 
reductions from the proposed development site.  This is because the Bedwell Park wetland has three 
subcatchments with different inflows and flow paths.  While the results provided in Table 7 show the 
beneficial effect of the wetland, it requires a sanity check to confirm that the wetland is appropriately 
sized for the expected pollution loading.   

Therefore, we apply a rule of thumb approach to the potential for Bedwell Park wetland to treat the 
expected pollution loads its contributing catchment area.  The Constructed Wetlands Manual 
(Department of Land & Water Conservation, 1998) states that as a rule of thumb, a stormwater 
treatment wetland should be sized at 3% of the contributing catchment area.  The contributing 
catchment area of Bedwell Park wetland is 115Ha, while the wetland itself is 3.5Ha in area.  
Therefore, the wetland is sized at 3% of the contributing catchment area, thus passing the rule of 
thumb test.   

Therefore, it is concluded that the proposed stormwater treatment system which includes the Bedwell 
Park wetland is perfectly configured to accept, assimilate and treat the pre-treated runoff from the 
proposed development.   
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6. CONSTRUCTION MANAGEMENT 

Western Sydney Parklands Trust will develop the site ready for sale to prospective ground lessees 
who will then propose their own developments under separate approval pathways.  It is the 
responsibility of the Trust to achieve the minimum site infrastructure, earthworks and grading 
required to get the site sale-ready.  Because of the large size of the site, the works will be staged.  
The exact order of staging for the release of lots is not known at this stage.  However, the sequence 
of works would be as follows: 

 Environmental controls, e.g. soil and water management measures 

 Vegetation protection / clearing 

 Site enabling / demolition 

 Topsoil stripping and stockpiling 

 Earthworks 

 Revise soil and water management measures 

 Topsoil respreading and temporary revegetation, weed suppression 

 Retaining structures installation 

 Services trenching / installation 

 Stormwater drainage installation 

 Pavement construction 

 Landscaping and surface finishes 

Access to the site will be provided exclusively from the upgraded Bringelly Road.   

Prior to works, construction contractors will prepare detailed Construction Management Plans 
Construction Environmental Management Plans for approval.   
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7. CONCLUSION 

The engineering concepts that have been prepared for the proposed development at Bringelly Road 
Business Hub meet contemporary standards in conveying the design intent, and together with this 
report, to form the basis of approval by the determining authority, and concurrence authorities.   

Further, the Director General Requirements have been systematically addressed at the level of detail 
required for approval of an Environmental Impact Statement.   

The design drawings that have been prepared will be detailed further in order to gain construction 
approval, and they will incorporate approval conditions and the provisions of this report. 
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Appendix 1 

Engineering Drawing Set 

DA 1.01 Cover Sheet, Drawing Schedule and Site Location 

DA 1.02 Specification Notes 

DA 2.01  Soil & Water Management Plan 

DA 2.02 Soil & Water Management Plan Details 

DA 4.01 Concept Site Grading Plan 

DA 5.01 Concept Earthworks Analysis Plan 

DA 6.01 Site Servicing Plan 

DA 7.01 Stormwater Catchment Plan – Existing Site Condition 

DA 7.02 Stormwater Catchment Plan – Proposed Site Condition 

DA 8.01 Concept Stormwater Management Plan 

DA 9.01 Details Sheet 1 

DA 9.02 Details Sheet 2  
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Appendix 2 

Service Authority Advice 

Letters from Sydney Water and Endeavour Energy 
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Appendix 3 

MUSIC Model details 


