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Executive Summary 

This Flooding, Water Cycle Management and Riparian Corridor Assessment has been prepared as part of the precinct planning 
for the West Schofields Precinct, part of the North West Growth Area in Sydney. 

The West Schofields Precinct project involves investigations by the Department of Planning and Environment, working with 
Blacktown City Council to facilitate planning and development within the precinct.  The precinct planning process involves input 
from specialist investigations, together with feedback from stakeholders to inform the land planning process. 

This report has been prepared to outline the findings of the three engineering investigations of the flooding, water cycle 
management and riparian corridor assessment.  The report is structured to present each of these studies in separate sections, 
with a consistent style and manner.   

The strategy outlined in this report has been developed using an integrated approach to flood risk management, water cycle 
management and urban design based on the principles of water sensitive urban design (WSUD).  The Indicative Layout Plan, 
incorporates urban design features with flood risk management measures, along with drainage, landscape, vegetation and 
habitat values, while addressing water quality targets.  

Flooding 

The extensive flooding within the precinct boundary has shaped the layout of the precinct, with almost half of the land within the 
precinct located under the 100 year flood level, making it unsuitable for many forms of development. 

The planning constraints resulting from the outcomes of the flood modelling investigations have been incorporated in the 
development of the Indicative Layout Plan.  These flood constraints include restriction of residential and commercial 
development to areas not inundated during the 100 year flood event, and layout of the road network to allow flood evacuation 
during extreme flood events.  

Water Cycle Management 

The objective of the water cycle management measures for the West Schofields Precinct are to achieve the treatment targets 
for the reducing pollutant export loads to the requirements of Blacktown City Council.  The overall water management strategy 
for the West Schofields Precinct involves the implementation of water sensitive urban design features, along with traditional 
drainage infrastructure to achieve the objectives. 

Integrated water cycle management measures have been incorporated into the masterplanning and development controls, with 
the development of the West Schofields Precinct Indicative Layout Plan incorporating the measures outlined in this report.  

The planning outcomes resulting from the water cycle management study and design investigations have been incorporated in 
the development of the Indicative Layout Plan.  These measures incorporate source control features and a traditional pit, pipe 
and overland flow network.  The plan is shaped by constraints such as drainage crossings of the oil and gas pipelines located 
within the precinct.  Treatment to meet water quality targets is to be provided by a total of six water quality (bio-retention) basins 
incorporating gross pollutant traps, filter media and vegetation.  There is provision to include open water bodies for the potential 
re-use of harvested stormwater for sports field irrigation. 

The water quality modelling of the measures outlined in the West Schofields Precinct Indicative Layout Plan indicate that the 
water cycle management have been designed as suitable to meet pollutant removal targets. 

Riparian Corridor Assessment 

The Indicative Layout Plan has been developed to accommodate the riparian corridor setbacks, along with the environmental 
constraints and flood extents.  Riparian management measures include controls relating to discharge locations from bio-
retention basins and overland flow paths. 

Conclusion 

The development of the Indicative Layout Plan has included effective masterplanning works in combination with drainage, water 
quality and flood management measures to achieve satisfactory planning outcomes for all stakeholders.  The results of 
technical investigations developed as part of the precinct planning process, and the modelling of the measures outlined in this 
report demonstrate that the precinct plan is suitable for consideration and approval.  
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1 Introduction 
This report has been prepared as part of the precinct planning process for the West Schofields Precinct, within the North 
West Growth Area of Sydney, NSW.  This report summarises the investigations into the flooding resulting from local and 
regional waterbodies, outlines the findings and proposed measures for water management on site, along with a 
geomorphologic and hydraulic assessment of the riparian corridor of the two creeks bordering the precinct. 

1.1 Objective and Purpose of this Report 
The objective of this report is to present the strategy for management of flooding, drainage and water quality from the 
West Schofields Precinct, along with management measures to rehabilitate and restore riparian corridors of Eastern and 
Bells Creeks within the precinct.  

The strategy outlined in this report has been developed using an integrated approach to flood risk management, water 
cycle management and urban design based on the principles of water sensitive urban design (WSUD), incorporating 
urban design features with flood risk management measures, along with drainage, landscape, vegetation and habitat 
values, while addressing water quality targets.  

Integrated Water Management outcomes are most effectively managed through incorporation of management plans into 
planning and development controls of future development areas. Effective masterplanning works in combination with 
drainage, water quality and flood management measures to achieve satisfactory planning outcomes for all stakeholders. 

1.1.1 Structure of the Report 
This report has been prepared to outline the findings of the three engineering investigations of the flooding, water cycle 
management and riparian corridor assessment.  The report is structured to present each of these studies in separate 
sections, with a consistent style and manner.  This approach, involving consistent viewports for figures, has been 
prepared to focus the reporting on the development outcomes. 

1.2 Project Description 
The West Schofields Precinct project involves investigations by the Department of Planning and Environment, working 
with Blacktown City Council, to facilitate planning and development within the precinct.  The precinct planning process 
involves input from specialist investigations such as: 

�x Water management and flooding (the subject of this report) 
�x Ecological and bio-diversity 
�x Heritage, including indigenous heritage 
�x Traffic and transport  
�x Retail and commercial 
�x Infrastructure servicing and staging 
�x Social infrastructure and open space (including playing fields) 

The studies, together with feedback from stakeholders have been used for inform the land planning process for the 
precinct.  The culmination of these studies is the development of the precinct Indicative Layout Plan for the precinct, 
discussed in Section 2.2. 

1.3 Site Location and Project Area 
The precinct has an area of approximately 540 hectares and is located approximately 35 kilometres west-northwest of 
Sydney central business district. 

The West Schofields Precinct is bordered to the east by Eastern Creek and to the west by Bells Creek, shown on Figure 
1.1.   
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Figure 1.1: West Schofields Project Area 
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Eastern and Bells Creeks form the eastern and western boundaries of the site for the majority of the precinct. Townson 
Road and the Stonecutters Ridge Golf Club form the southern boundary, with Garfield Road West and the Blacktown�±
Richmond rail line forming the northern boundary of the precinct.  The precinct includes the confluence of the Eastern 
and Bells Creeks.   

The floodplains of the creeks, influenced primarily through regional flooding of the Hawkesbury River, limit the potential 
for development of land within the precinct (discussed in Section 5).  The development potential and controls required for 
waterfront lands (discussed in Section 7.4) are primarily related to discharge locations, as development is not permitted 
within riparian corridor zones due to flooding. 

There are no mapped or clearly defined creeks within the precinct area enclosed by Eastern and Bells Creeks.  One 
small ephemeral water body, shown on Figure 1.1, is located between Grange Road and the extension of Schofields 
Road.  This small creek is highly modified as a result of the construction of Schofields Road, the installation of the high 
voltage electricity pylon and the construction of Grange Road, along with modifications as a result of historical farming 
practices.  This area is discussed in Section 6.4 as the location of the drainage infrastructure crossing the pipeline 
easement, along with the basin and discharge location to Eastern Creek. 

There are a total of three landfill sites within the precinct boundary, along with easements for high voltage electricity 
transmission and the Jemena Eastern Gas Pipeline and the Caltex Newcastle Oil Pipeline.   

1.3.1 Eastern Creek 
Eastern Creek is a major creek system and forms part of the South/Wianamatta Creek sub-catchment the Hawkesbury-
Nepean River System.  Eastern Creek drains approximately south to north: from Horsley Park in the south, past the 
Prospect Reservoir, under the M4 Western Motorway, north through a green corridor to Schofields and further on to 
Riverstone then eventually into the Hawkesbury River at Windsor, located approximately 9.5 kilometres north of the 
precinct. 

The catchment of Eastern Creek is highly developed, predominantly by residential subdivisions.  The catchment includes 
industrial areas of Horsley Park, Eastern Creek (the suburb), Huntingwood, Rooty Hill and Glendenning.  The 
northernmost section of the catchment, with in the suburb of Horsley Park, is located within Fairfield City Council local 
government area, the remainder of Eastern Creek catchment is within Blacktown City Council boundary. 

The catchment in the location of the precinct consists of predominantly semi-rural and light industry and incorporates the 
development precincts of Alex Avenue, Schofields and Riverstone on the eastern side. 

1.3.2 Bells Creek 
Bells Creek is approximately 9 kilometres long and drains in a north-easterly direction.  Bells Creek has a catchment area 
of approximately 13.8 km2 from Rooty Hill in the south to the confluence with Eastern Creek, located in the northern area 
of the West Schofields Precinct.   

The catchment to the south of the West Schofields Precinct (upstream of Townson Road) is predominantly residential, 
incorporating the suburbs of Rooty Hill, Mount Druitt, Hebersham, Plumpton, Hassall Grove and Bidwill, along with the 
M7 Motorway.  The catchment in the location of the precinct consists of predominantly semi-rural and light industry and 
incorporates the bulk goods warehouse development in the suburb of Marsden Park on the western side.  The entire 
catchment area of Bells Creek is within the local government area of Blacktown City Council.  
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2 Project Background 
This section of the report outlines the overall planning background relating to the West Schofields Precinct, including the 
context within the overall North West Growth Area.  Details of the precinct plan are discussed, along with the indicative 
layout plan, showing features and layout of the precinct.   

2.1 North West Growth Area 
The NSW Government established the North West and South West Growth Areas in 2005 with the aim of sustainably 
planning and managing growth on Sydney's urban edge.  The precinct planning process, undertaken by the Department 
of Planning and Environment involves working with local councils to streamline planning in the Growth Areas.  The aims 
of the planning process is to ensure it is strategic, efficient and delivery of attractive, well-serviced communities. 

The aim of the Growth Areas is to create attractive, sustainable new communities for up to 500,000 people by supplying 
key infrastructure, employment areas, parks, health and education facilities, shops, services and public transport. 

The package of works is located within the North West Growth Area.  The North West Growth Area is approximately 
10,000 hectares in size and includes parts of Blacktown, The Hills, and Hawkesbury local government areas. 

Precinct Planning for the North West Growth Area has been underway since December 2008, with the rezoning 
responsibility with the Department of Planning & Environment in partnership with local councils.   

The North West Growth Area �L�V���G�L�Y�L�G�H�G���L�Q�W�R���V�L�[�W�H�H�Q���µ�3�U�H�F�L�Q�F�W�V�¶���W�K�D�W���D�U�H���E�H�L�Q�J���S�U�R�J�U�H�V�V�L�Y�H�O�\���U�H�O�H�D�V�H�G���D�Q�G���U�H�]�R�Q�H�G���I�Rr 
sustainable urban development, shown on Figure 2.1, from the NSW Department of Planning and Environment website. 

 

Figure 2.1 North West Growth Area Precincts 

 



FLOODING, WATER CYCLE MANAGEMENT AND RIPARIAN CORRIDOR ASSESSMENT  
| DEPARTMENT OF PLANNING AND ENVIRONMENT 

16-000352 Page 5 

The North West Growth Area will be supported by major centres at Rouse Hill and Marsden Park and be serviced by the 
North West Rail Link and the upgraded Richmond rail line. 

2.1.1 West Schofields Precinct 
The West Schofields Precinct (shown in aqua on Figure 2.1), is one of the latter release precincts in the North West 
Growth Area. The West Schofields Precinct is bounded by Garfield Road to the north, to the west by Bells Creek, to the 
east by Eastern Creek and to the south by Townson Road and Stonecutters Ridge Golf Club. 

West Schofields currently consists of a mix of rural residential areas and industrial uses.  The main industrial site within 
the precinct is the CSR Schofields quarry, currently an active quarrying and brick making facility.  Brickmaking and 
quarrying is to be decommissioned over coming years, with the site is proposed to be rehabilitated and suitable for 
residential development progressively until 2023. 

The West Schofields precinct contains large parcels of remnant vegetation, including relatively intact areas.  These intact 
areas include endangered Cumberland Plain Woodland, in particular the sub-communities of Shale Plains Woodland and 
Alluvial Woodland.  These remnant areas are highly fragmented and weed infested.  A detailed analysis of the ecology of 
the precinct is provided in the West Schofields Precinct Biodiversity and Riparian Assessment, prepared by Eco Logical 
in June 2017 as part of the precinct planning process. 

The West Schofields Precinct Plan includes: 

�x Total Area �± ~540 hectares 
�x Dwelling capacity �± up to 4000 new dwellings 
�x Proposed primary school 
�x Allowance for transit corridor 
�x A town centre and space for a community centre 
�x Four double playing fields for the West Schofields residents and up to 8 double playing fields to meet the needs 

of the greater North West Growth Area 
�x Passive open space spread throughout the precinct  
�x Upgrades to major roads, walking and cycle paths along major roads and open space corridors 

The West Schofields Precinct Plan is located entirely within the Blacktown City Council local government area. 

2.2 Indicative Layout Plan 
The Indicative Layout Plan prepared by URBIS as part of the precinct planning process has been prepared to 
accommodate the input from planning and specialist studies, including this flooding, water cycle management and 
riparian corridor assessment.  The Indicative Layout Plan is provided in Figure 2.2. 

Key issues to note on the Indicative Layout Plan, as they relate to this flooding and water cycle management are: 

�x The location of developed land, above the 100 year flood level (discussed in Section 5) 

�x The location of stormwater treatment basins (discussed in Section 6) 

�x The road layout, incorporating north�±south roads to allow flood evacuation (discussed in Section 5.4) 
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Figure 2.2: West Schofields Indicative Layout Plan (from URBIS) 
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3 Legislative and Planning Context 
This section outlines the relevant state and Commonwealth legislation that is applicable to the planning, design and 
construction of the flooding and stormwater management infrastructure. 

3.1 Relevant Legislation 

This section introduces the legislation applicable to the project, providing explanations of how each Act relates to the 
development, including the relevant approvals required. 

3.1.1 NSW Environmental Planning and Assessment Act 1979 (as amended) 

This Act is the primary piece of land use and planning legislation in New South Wales.   It allows for the creation, at 
various levels of government, of environmental planning instruments to control land use and planning. State 
environmental planning policies (SEPPs), regional environmental plans, Local Environment Plans (LEPs), development 
control plans (DCPs), and council codes and policies can all be established under Part 3 the Act.  The rezoning of land as 
part of precinct planning is under Part 3 of the Act. 

3.1.2 Biodiversity Conservation Act 2016 

This Act replaces the Threatened Species Conservation Act lists threatened species, populations and ecological 
communities in NSW. If a threatened species, population or ecological community or its habitat, is likely to occur in any 
�D�U�H�D���Z�K�L�F�K���P�D�\���E�H���D�I�I�H�F�W�H�G���E�\���D���G�H�Y�H�O�R�S�P�H�Q�W���S�U�R�S�R�V�D�O�����W�K�H�Q���D���µ�V�H�Y�H�Q���S�D�U�W���W�H�V�W�¶���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���6�H�F�W�L�R�Q�����$���R�I���W�K�H��
EP&A Act must be conducted to determine whether the proposal could have a significant impact.  If it is concluded that 
there is likely to be a significant impact, then a Species Impact Statement (SIS) must be prepared and the proposed 
activity would then be subject to approval from the Chief Executive of Office of Environment and Heritage (OEH). 

The key provisions of the Act are outlined in Section 8.4(5) and do not apply to proposed activities on biodiversity certified 
land in the North West Growth Centre. For the North West Growth Centre Precincts, compliance with the biodiversity 
certification order is achieved by protecting areas of Existing Native Vegetation (ENV) identified on the SEPP Maps and 
as described in the Assessment of Consistency between Relevant Biodiversity Measures of the Biodiversity Certification 
Order report for each precinct.  

Where an activity is proposed on protected Existing Native Vegetation on certified land, compliance with the conditions of 
the biodiversity certification order is required. 

3.1.3 Water Act 1912 / Water Management Act 2000  

The objects of the Acts aim to provide for the sustainable and integrated management of the water sources and to apply 
the principles of ecologically sustainable development. The Acts set guides for the preparation of water management 
plans and direct the NSW Office of Water in decision making. The NSW Office of Water is a separate office within the 
NSW Department of Primary Industries. It is responsible for the management of the State's surface water and 
groundwater resources.  The Office reports to the NSW Government for water policy and the administration of key water 
management legislation, including the Water Act 1912 and Water Management Act 2000. 

3.1.4 Water Management Amendment (Controlled Activities) Regulation 2008  

This Regulation of the Water Management Act 2000 replaces the Rivers and Foreshores Improvement Act 1948 from 
4 Feb 2008.  Under this Regulation a Controlled Activity Approval (CAA) is required from the NSW Office of Water for 
works within 40 metres of top of bank. This permit application is developed at the detailed design stage of these 
proposals and needs to outline: 
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�x A map of the area depicting the site to be affected by the works in relation to the waterway 
�x Plans indicating works to be undertaken including elevations 
�x Existing condition and values of the adjoining intertidal and aquatic environment (such as seagrass, rock 

platforms, and sandy beaches) 
�x Recent photographs of the site (preferably from the water); 
�x Details of excavations, earthworks and/or filling, including the type of materials to be affected, i.e. soil and rock 
�x The potential for disturbance of acid sulphate soils 
�x The potential for disturbance of contaminated material 
�x Stability assessment 
�x Location of existing drainage and any alteration to drainage 
�x A description of the construction methods to be used (including plant and equipment) and methods to be used to 

access the site 
�x Vegetation and landscape plans (including: details of vegetation to be retained, removed and/or planted; 

numbers of each species to be planted; general indication of the location of plantings) 
�x Methods to be employed to manage potential environmental impacts such as erosion and sediment control 

plans, and remedial action plans 

A controlled activity permit is not required under Clause 39A of this regulation, which provides exemption for public 
authorities and local councils. 

3.1.5 Fisheries Management Act 1994 

This Act deals with matters related to the dredging of waterways and the reclamation of land and provides guidelines for 
assessing barriers to aquatic fauna movement.  The Fisheries Management Act is administered by the NSW Department 
�R�I���3�U�L�P�D�U�\���,�Q�G�X�V�W�U�L�H�V���Z�L�W�K���W�K�H���R�E�M�H�F�W�L�Y�H���W�R���µ�F�R�Q�V�H�U�Y�H���N�H�\���I�L�V�K���K�D�E�L�W�D�W�V�¶�� 

3.1.6 Local Land Services Act 2013 

This Act establish a statutory corporation, Local Land Services, with responsibility for management and delivery of local 
land services in the social, economic and environmental interests of the State in accordance with State priorities.  The Act 
establishes local boards for the purpose of devolving operational management and planning functions to regional levels 
to facilitate targeted local delivery of programs and services.  This Act commenced on 1 January 2014 and replaced the 
Catchment Management Authorities Act 2003 which established catchment management authorities and committees to 
achieve coordinated, sustainable management of natural resources on a water catchment basis. 

3.1.7 Local Government Act 1993 

Creates local governments and grants them the power necessary to perform their functions, among which are the 
management, development, protection, restoration, enhancement and conservation of the environment of the area the 
local government is responsible for, in a manner that is consistent with and promotes the principles of ecologically 
sustainable development.  The Local Government (Ecologically Sustainable Development) Act 1997 amended the Local 
Government Act so that ecologically sustainable development, including the sustainable use of resources, is now a 
guiding operational principle.  

The NSW Floodplain Development Manual: the management of flood liable land relates to the management of flood liable 
land in accordance with Section 733 of the Local Government Act. 

3.1.8 Environment Protection and Biodiversity Conservation Act 1999 

This Act requires the approval of the Commonwealth Minister for Sustainability, Environment, Water, Population and 
Communities for actions that have, or are likely to have, an impact on matters of National Environmental Significance, 
including matters of national environmental significance including: 
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�x Ramsar wetlands. 
�x National threatened species and ecological communities. 
�x Migratory species. 
�x Water resources with regard to coal seam gas development and/or large scale coal mining development. 

Under the EPBC Act, Commonwealth approval is required for any controlled action being a project or development that 
would have, or that would be likely to have, a significant impact on a matters of national environmental significance.  
Under the legislation, this action must be referred to the Commonwealth Minister for the Environment. 

3.2 Planning Framework 

This section introduces the planning documents that are applicable to the stormwater basin and associated infrastructure. 

3.2.1 State Environmental Planning Policy (Sydney Region Growth Centres) 2006 

State Environmental Planning Policy (Sydney Region Growth Centres) 2006 (Growth Centres SEPP) provides a planning 
framework for the delivery of key growth centre areas of Sydney including the south-west and north-west (which includes 
parts of the Blacktown LGA). 

The Growth Centres SEPP establishes a number of precincts and precinct plans to guide development within the 
designated areas. 

Under the Growth Centres SEPP, clause 7 effectively replaces the planning provisions outlined in the Blacktown Local 
Environmental Plan 1988 (Blacktown LEP) for identified precincts of the growth centre. 

The proposed activity is located on land established under the Growth Centres SEPP. The SEPP contains provisions in 
relation to protection of existing native vegetation. Under clause 18A public utility undertakings and clearing of native 
vegetation: 

1) Development for public utility undertakings (other than electricity generating works or water recycling facilities) may 
be carried out without consent on land to which this Policy applies. 

2) A public authority, or a person acting on behalf of a public authority, must not carry out development comprising the 
clearing of native vegetation (within the meaning of the Native Vegetation Act 2003) on land that is not subject land 
(within the meaning of clause 17 of Schedule 7 to the Threatened Species Conservation Act 1995) unless the 
authority or person has: 

(a) given written notice of the intention to carry out the development to the Department of Planning and 
Infrastructure, and 

(b) taken into consideration any response to the notice that is received from that Department within 21 
days after the notice is given. 

Additional requirements in relation to clearing of native vegetation are listed in the precinct-specific appendices of the 
SEPP. 

3.2.2 State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure SEPP) 

State Environmental Planning Policy (Infrastructure) 2007 (Infrastructure SEPP) is intended to facilitate the efficient 
delivery of infrastructure projects and activities by public authorities such as Council. 

Clause (50(2) of the Infrastructure SEPP provides that development for the purpose of a flood mitigation work may be 
carried out by or on behalf of a public authority (which includes Council) without consent on any land. This includes 
construction, routine maintenance works and environmental management works (clause (50(2)). 
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Clause 111(1) of the Infrastructure SEPP provides that development for the purposes of a stormwater management 
facility may be carried out by, or on behalf of a public authority (which includes Council), without consent on any land. 
This includes construction, routine maintenance works and environmental management works (clause 111(2)). 

3.2.3 Growth Centres Development Code 2006 

This code establishes the process of precinct planning for the growth centres including a framework for the development 
of the Indicative Layout Plan. This document ensures that the technical analyses necessary to produce specific planning 
controls are carried out within the context of the formulation of an Indicative Layout Plan so that the appropriate 
infrastructure will support future development. 
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4 Data sources 
This section of the document outlines the sources of data used in the flooding, water cycle management and riparian corridor 
investigations.  Data used in the hydrologic and hydraulic modelling is presented in the Model Summary Sheet, provided in 
Appendix D. 

4.1 Topographic Data 
Initial topographic data for the base model was obtained from the NSW Department of Land and Property Information, 
Spatial Data Services.  Land and Property Information (LPI) have medium and high resolution orthorectified digital 
imagery from their Digital Image Acquisition System (ADS40) and Leica ALS50 (Airborne Laser Scanner) as well Digital 
Elevation Data across NSW using the latest Light Detection and Ranging Systems Technology (LiDAR), ADS40 Imagery, 
Radar, and or Satellite Technologies.  

The airborne digital imagery used in this investigation were sourced from the LPI and have an 800 millimetre horizontal 
and 300 millimetre vertical resolution.  The imagery used in this study is on tiles; 

�x NepeanRiverEAST2011-MKP_2986266_56 
�x NepeanRiverEAST2011-MKP_2986268_56 
�x  NepeanRiverEAST2011-MKP_3006266_56 
�x NepeanRiverEAST2011-MKP_3006268_56 
�x NepeanRiverEAST2011-MKP_3026266_56 
�x NepeanRiverEAST2011-MKP_3026268_56 

The data obtained from LPI was converted into a TIN using the 12d software package and sampled into the TUFLOW 
model by the model engine at a five�±metre grid spacing for the entire catchment.   

A number of developments have occurred in the area of this investigation and are either incomplete or not present in the 
2011 data provided by LPI.  Calibre commissioned to AAM Pty Ltd to undertake a photometric study using their 2015 
stereo-imagery and special data captured between 2008�±2015.  The 2008 data was collected by their Optech (Airborne 
Laser Scanner) from February to June 2008, and was presented as XYZ point data with a vertical accuracy of 150 
millimetre for all areas that have not changed since 2008.  

A representation of this combined data, showing digital elevation information is presented on Figure 4.1. 

The areas of the site that have changed and been developed since 2008 was presented as thyree-dimensional mapping 
of the break lines based on the September 2015 stereo-imagery taken with an A3 Edge photography camera system 
controlled with a RTK GPS photo control.  The data obtained from AAM was converted into a TIN using the 12d software 
package and sampled into the TUFLOW model by the model engine at five�±metre grid spacing for the entire catchment.   

4.2 Development Constraints 
Constraints on the development potential of the land (other than flooding, which is discussed in detail in Section 5) within 
the precinct has been mapped for this investigation.  These constraints are presented in Figure 4.2. 

The constraints on Figure 4.2 indicate that the precinct includes areas of ecological, heritage constraints, along with 
engineering constraints of landfill sites, future transport corridors and easements for electricity and oil and gas pipelines. 
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Figure 4.1  LiDAR topographical information 
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Figure 4.2  Constraints Map 
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4.2.1 Environmental Constraints 
Environmental constraints relating to the West Schofields Precinct are discussed in detail in the West Schofields Precinct 
Biodiversity and Riparian Assessment, prepared by Eco Logical in June 2017 as part of the precinct planning process. 

The Eco Logical investigation recommended that the precinct plan include a minimum of 52.55 hectares of Existing 
Native Vegetation (ENV), consisting of 46.95 hectares of ENV land on non-certified areas, with the additional 
5.6 hectares from riparian areas. 

4.2.2 Engineering Constraints 

Landfill Sites 
There are a total of three landfill sites within the precinct boundary.  These sites, identified on Figure 4.2 include the two 
southern landfill sites resulting from quarry and brickmaking operations at Schofields Quarry, along with a former 
municipal landfill site, located in the north of the precinct, surrounded by Neville and Buffett Roads. 

Future Transport Corridor 
An allowance has been included at the precinct planning stage for the future transport corridor to service western 
Sydney.  The nature of the transport planned for this corridor is not determined at this stage.  No development area or 
permanent drainage infrastructure is proposed for this corridor. 

Electricity easements 
The precinct is crossed southwest to northeast by an easement for high voltage electricity transmission.  This 
60.96 metre wide easement includes the Transgrid owned and operated Sydney West �± Sydney North No 1 330KV 
transmission line (feeder 20).  Development within this easement has been minimised, with proposed works planned 
within the requirements of TransGrid Easement Guidelines �± Third Party Development. 

Oil and Gas Pipelines  
The Precinct is crossed north�±south by a 22.0 metre wide easement for the Jemena Eastern Gas Pipeline and the Caltex 
Newcastle Oil Pipeline.  Consultation with Jemena and Caltex as part of the preparation of the precinct plan are 
discussed in detail in Section 6.4.4.   

The potential impacts on the development of the West Schofields Precinct by the engineering constraint of the oil and gas 
pipelines required pipeline location and preliminary design of drainage within the precinct, outlined in Section 6.4.4. 

4.3 Hydrologic Modelling Data 
�)�O�R�Z���U�D�W�H�V���Z�L�W�K�L�Q���(�D�V�W�H�U�Q���D�Q�G���%�H�O�O�V���&�U�H�H�N���Z�H�U�H���F�D�O�F�X�O�D�W�H�G���I�R�U���W�K�H���S�U�R�M�H�F�W���X�V�L�Q�J���%�O�D�F�N�W�R�Z�Q���&�L�W�\���&�R�X�Q�F�L�O�¶�V��XP-RAFTS 
model.  This model of Eastern and Bells Creeks has been developed by Council for use in the North West Growth Centre 
and has been peer reviewed.  Council provide this model to consultants as a standardised baseline model.  A discussion 
of the modelling undertaken for this project is provided in Section 5.1 

4.3.1 Rainfall 
Data from the existing Blacktown City Council XP-RAFTS model has been used for this investigation.  Rainfall patterns 
within the model are those published for Australian Rainfall and Runoff (ARR) 1998.  This differs from the contemporary 
standard methodology in the revised Australian Rainfall and Runoff 2016.  The use of ARR 1998 rainfall patterns has 
been selected in consultation with Council for overall consistency with development within the North West Growth Area. 

Rainfall volumes for the modelled storm events used include those for recurrence intervals for one event in 2, 5, 10, 20, 
50, 100 and 500 year.  These events are referred to in this report by recurrence interval e.g. the 100 year event has been 
estimated to occur (or be exceeded) once in every one hundred years.  This is analogous to a storm that has a 1% 
chance of occurring in any given year, also referred to as the 1% annual exceedance probability event. 

The Probable Maximum Flood (PMF) refers to flood event caused by the probable maximum precipitation, which is based 
on atmospheric conditions based on regional climatic factors and latitude, not statistical rainfall records.  Rainfall was 
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calculated using the Generalised Short-Duration Method (GSDM) outlined in The Estimation of Probable Maximum 
Precipitation in Australia: Generalised Short-Duration Method (BOM, June 2003). 

No assessment of the impacts of climate change on rainfall patterns has been undertaken for this study.  Sensitivity to 
the effects of climate change will be required to be modelled at later stages in the precinct development process. 

4.3.2 Catchment Mapping 
The catchment breakdown within the Council model for North West Growth Area is presented on Figure 4.3.   

The council model catchment delineation was used for the existing scenario modelling, with adjustments made for the 
developed scenario relating to catchments within the precinct.   

4.4 Hydraulic Modelling Data 
The hydraulic modelling for this investigation used the Blacktown City Council model of Eastern and Bells Creek, 
prepared for use for development within the North West Growth Centre as the base model.  Modifications to this model, 
developed in consultation with the Department of Planning and Blacktown City Council, included alterations to 
topography to incorporate modifications within the floodplains that have taken place since the model was provided at the 
commencement of this study.  These modification include the construction of the Schofields Road upgrade and the 
development of Bridge Street, located to the north of Grange Avenue, on the eastern side of Eastern Creek, adjacent to 
the precinct. 

4.4.1 Boundary Conditions 
The upstream boundary conditions were modelled as inflow area polygons for sub-catchments or boundary condition 
point or line.  These inflows were labelled to use the hydrographs extracted from the North West Growth Area regional 
hydrologic modelling, discussed in Section 4.3. 

The inflow locations associated with the catchments are selected from the Blacktown City Council hydraulic model and 
utilised by Calibre in the modelling investigations for this report.  Adjustments to inflow locations resulting from the layout 
of drainage infrastructure within the precinct  

Hawkesbury River Flooding 
During significant flood events in the Hawkesbury River, Eastern and Bells Creeks in the location of the precinct are 
inundated by backwater flooding.  In order to represent this, the downstream model boundary was modelled to match the 
tail water conditions within the Hawkesbury River.  

The tail water levels in the Hawkesbury River were taken from the �&�R�X�Q�F�L�O�¶�V model and are presented in Table 4-1. 

Table 4-1: Hawkesbury River Tail Water Level 

Recurrence Interval  Tail  water Level (m AHD)  

2 year 9.0 
5 year 10.9 
10 year 12.3 
20 year 13.7 
50 year 15.7 
100 year 17.3 
500 year 20.2 
Probable Maximum Flood 26.4 
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Figure 4.3: Catchment Map 
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4.4.2 Structures 

Schofields Road Bridge 
Roads and Maritime Services NSW (RMS) have recently undertaken upgrade works to the western end of Schofields 
Road to construct a new crossing of Eastern Creek and to link Schofields Road with South Street.  This work is part of 
the overall regional development of the north west of Sydney and will be utilised to service the West Schofields precinct, 
and the entire North West Growth Area.  The Department of Planning and Environment has provided Calibre with the 
final RMS supplied model for the flood analysis for the Eastern Creek Bridge and final Schofields Road design alignment 
and surface elevation. 

The RMS model was analysed and the data and associated attributes for the Eastern Creek and Bells Creek Crossings 
including associated piers, flow constrictions, additional culverts and bulk earthworks have been incorporated into the 
modelling undertaken for this investigation. 

4.4.3 Buildings/Obstructions  
The complete topographic and processed land surface details of the area (LiDAR tiles discussed in Section 4.1), were 
read into the earthworks modelling package, 12d.  The full processed LiDAR tiles were used as this includes a �µ�E�X�L�O�G�L�Q�J�V�¶ 
category to the points based on the information received by the Aerial Laser Survey (ALS) system, where data from solid 
objects such as buildings are stored in a separate layer within the file. 

This approach allows the buildings to be read into the models as a separate layer with the resultant shapes exported, 
mapped and converted to a flow boundary, i.e. removing buildings from the model.   This approach has been determined 
by Australian Rainfall and Runoff to be the preferred method for the modelling of buildings within a two-dimensional flood 
modelling software packages such as TUFLOW.  The buildings removed from the model surface as presented in Figure 
4.4. 

4.4.4 Land Use Categorisation (Roughness) 
The catchment land use characteristics have been identified during analysis of aerial photography, confirmed during site 
visits as currently rural land, sparsely vegetated or pasture land. 

As part of this preliminary investigation a uniform floodplain roughness of n = 0.1 was used for the entire existing 
catchment as the catchment is rural, undeveloped or low density residential, in accordance with previous modelling by 
Blacktown City Council. 

Roadways and other hardstand areas was modelled as presented in Figure 4.4, and used the roughness value of 0.02. 
The values used for the site are presented in Table 4-2, with a map showing roughness categorisation on Figure 4.4. 

Table 4-2: Site Roughness 

Material  Colour  Roughness  

Urban/Rural (Default) Not shown for clarity 0.1 

Roads Red 0.02 

The existing model of Eastern and Bells Creek was modified to incorporate development within the precinct by excluding 
all developed areas (show on the Indicative Layout Plan in Section 2.2 and presented in Figure 4.4) from the model.   
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Figure 4.4: Roughness Map 
  




























































































































































