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1. Introduction 

1.1 Background and Context 
GHD Pty Ltd (GHD) was contracted by City of Swan to undertake a Regional Water Management 
Strategy (RWMS) for the Bullsbrook Townsite area. The North East Corridor Urban Water Management 
Strategy assessed and developed principles for water management on a regional scale; however the 
Bullsbrook Townsite area was excluded from the boundaries of this assessment.  Consequently, this 
RWMS will investigate water management similarly to that in the North East Corridor Urban Water 
Management Strategy, with a specific focus on environmental constraints and drainage on development.   

This document will also support the Bullsbrook Townsite & Rural Strategy, which was developed to assist 
broad ranging strategic land use planning across the study area.  It was identified within the Bullsbrook 
Townsite & Rural Strategy that drainage was likely to be a major constraint to development and that 
more detailed investigations into this was required prior to endorsement of the document by the Western 
Australian Planning Commission (WAPC). This RWMS provides the guiding steps for implementation of 
further investigations within the Bullsbrook Townsite area. 

1.2 Planning Background 
The planning framework for land and water planning is illustrated in Figure 1 (WAPC 2008). Water 
management strategies demonstrate how water resources can be considered in the land use planning 
system and to ensure consistency with State Planning Policy 2.9: Water Resources (WAPC 2004). 

 

 

Figure 1 Planning framework for integrating the drainage planning with land planning 

 

Bullsbrook Regional 
Water Management 
Strategy 
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1.3 Previous Studies 
Few environmental technical reports are available that relate to the Bullsbrook area.  Listed below are 
the most relevant available reports that consider technical and planning aspects of development. 

Technical Reports 

 Bullsbrook Townsite & Rural Strategy (City of Swan 2008) 

The intent of the Bullsbrook Townsite & Rural Strategy document was to identify the relevant physical 
characteristics of the study area to identify opportunities and constraints to guide further planning.  The 
study area includes the Bullsbrook and Upper Swan town sites.  

The strategy involved constraints mapping to develop Land Use Management Precincts.  Other 
outcomes included recommendations for more detailed planning for the townsite precincts of Bullsbrook 
and Upper Swan; and the review of zoning for sites identified under the State Planning Policy No. 2.4: 
Basic Raw Materials (WAPC 2000) and the study area for the Muchea Employment Node Investigation 
(Connell Wagner 2007). 

 North East Corridor Urban Water Management Strategy (DoW 2007) 

The Urban Drainage and Water Management Strategy was developed for use in more detailed District 
and Local Drainage and Water Management Plans and to support the North East Corridor Structure 
Plan.  The study area excluded the Bullsbrook region but included areas of land in Caversham, West 
Swan, Henley Brook, Upper Swan and Ellenbrook, which borders the Bullsbrook boundary.  
Consequently management strategies devised within this report are also likely to be relevant to 
Bullsbrook. 

The Strategy addressed the management of the quantity and quality of stormwater, groundwater and 
outlined protection strategies for natural environmental assets including wetlands, waterways whilst also 
addressing the potential risk of acid sulfate soils.   

Critical outcomes of the assessment included the recommendation for sub soil drainage to maintain 
typically high groundwater levels to a Controlled Groundwater Level (CGL) to be determined to protect 
groundwater dependent ecosystems.  Surface water runoff quantity was recommended to be controlled 
through detention as close to source as practicable in order to retain the 1 year average recurrence 
interval (ARI) event and provide safe conveyance of runoff from the 100 year ARI event.  Surface water 
quality was proposed to be managed through specific water design targets at a sub catchment scale.  In 
order to achieve this, treatment of road runoff was recommended prior to infiltration through structural or 
non structural control measures. 

Planning 

 Local Planning Scheme No. 17 (City of Swan 2008); 

 Bullsbrook Place Plan – Community Consultation Report (City of Swan 2007); 

 Better Urban Water Management (Western Australian Planning Commission 2008); 

 Environmental Protection (Gnangara Mound Crown Land) Policy 1992 (EPA 1992); 
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 Draft Environmental Protection (Gnangara Mound private Land Groundwater) Policy 1992 (EPA 
1992); 

 Catchment Protection Policy to Maintain the Quality of Drinking Water Supplies (WRC); and 

 Gnangara Land Use and Water Management Strategy (GLPDWMS) (DPI 2001). 

1.4 Objectives 
This document will provide a framework for the responsible future development of the Bullsbrook 
Townsite area, to identify suitable areas for development and maintain the environmental integrity of 
natural assets in the region.  Specifically, the protection of shallow groundwater and ephemeral wetlands 
will be considered a priority for protection from a water quality perspective.  

The primary objective of this investigation was to identify current environmental constraints on 
development and to present these constraints graphically.  This assessment was extended to identify 
mitigation measures to overcome constraints where possible and to assess the area of developable land 
this could make available.  Within this constraints assessment, total water cycle management strategies 
were recommended for identified water management precincts.  These recommendations should be 
incorporated into subsequent planning framework illustrated in Figure 1. 

Total water cycle management, also referred to as integrated water cycle management, ‘recognises that 
water supply, stormwater and sewage services are interrelated components of catchment systems and 
therefore must be dealt with using a holistic water management approach that reflects the principles of 
ecological sustainability’ (DoW 2004-07, Stormwater Management Manual for Western Australia). 

The State Planning Policy 2.9: Water Resources (WAPC 2004) outlines the key principles of integrated 
water cycle management as: 

 Consideration of all water resources, including wastewater in water planning; 

 Integration of water and land use planning; 

 The sustainable and equitable use of all water sources, having consideration of the needs of all water 
users, including the community, industry and the environment; 

 Integration of human water use and natural water processes; and 

 A whole of catchment integration of natural resource use and management. 

The principles and objectives for managing urban water as stated in the Stormwater Management 
Manual for Western Australia (DoW 2004-07) are as follows: 

 Water Quality: to maintain or improve the surface and groundwater quality within the Development 
Areas relative to pre-development conditions; 

 Water Quantity: to maintain the total water cycle balance within the Development Areas relative to 
the pre-development conditions; 

 Water Conservation: to maximise the reuse of stormwater; 

 Ecosystem Health: to retain natural drainage systems and protect ecosystem health; 
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 Economic Viability: to implement stormwater management systems that are economically viable in 
the long term; 

 Public Health: to minimise the public risk including risk from injury or loss of life to the community; 

 Protection of Property: to protect the built environment from flooding and water logging; 

 Social Values: to ensure that social, aesthetic and cultural values are recognised and maintained 
when managing stormwater; and 

 Development: to ensure the delivery of best practice stormwater management through planning and 
development of high quality developed areas in accordance with sustainability and precautionary 
principles. 
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2. Environmental Characteristics 

The environmental characteristics have been comprehensively described and mapped in the Bullsbrook 
Townsite & Rural Strategy (2008).  Consequently, an overview of the environmental characteristics, with 
additional information on ground and surface water that are likely to impact development opportunities, 
are presented in this section.   

2.1 Location 
The Bullsbrook Townsite Area is approximately 30 km north east of Perth. The area is located next to the 
Pearse RAAF base and is dissected by the Great Northern Highway. The study boundary follows 
cadastral boundaries except for a 3 km segment on the eastern border where this was impractical.  This 
segment follows the boundary in the Bullsbrook Townsite Land Use Master Plan. The study area was 
agreed upon with City of Swan representatives (R Dong 2012, pers. comm., 21 Mar). 

2.2 Climate 
Bullsbrook experiences a Mediterranean climate with cool, wet winters and hot dry summers.  The local 
climate is best represented by Pearce RAAF climate station (BOM ID: 009053) which began 
measurements in 1937.  Mean annual rainfall is 689.6 mm, of which 78% falls in the months May – 
September (Figure 2).  
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Figure 2 Bullsbrook climate statistics 
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2.3 Topography 
The Bullsbrook study area lies at the base of the foothills immediately east of the Darling Scarp.  
Drainage is generally from north to south, however west to east drainage also occurs as a result of runoff 
from the Darling Scarp.  The Bullsbrook study area is generally flat, contains wetlands and is regarded as 
poorly drained.  A digital elevation model of the study area and surrounding land was generated from 
both 1 and 5 m contours.  Profile analysis from cross sections across and down the study area indicate 
the topography ranges from 55 to 27 mAHD from north to south (0.24 % slope) and 36 to 158 mAHD 
from west to east (2.64 % slope).  The topography undulates slightly in the northern half of the study 
area.  Profiles of the topography are illustrated in Figure 3 and Figure 4. 

  

Figure 3 Profiles across and along the Bullsbrook study area (A-B West-East; B-C North 
South; refer Figure 4 for profiles) 

2.4 Soils  
Soils data was obtained from the Department of Agriculture and Food Western Australia (DAFWA).  
From this the soil units were summarised to generate a conceptual map of soils distribution throughout 
the Bullsbrook Townsite area (Figure 5). 

Sands and deep sands are dominant north of Chittering and Hurd Rd.  This indicates the soils are likely 
to be well drained provided there is sufficient clearance to groundwater.  South of this boundary, 
shallower soils are more common such as alluvials, shallow sands, sands subject to inundation and 
duplex soils.  These soils types are likely to be moderate to poorly drained soils with low storages, 
indicating a stronger interaction with groundwater.  Shallow groundwater levels are likely to be 
associated with these soils. 

2.5 Acid sulfate soils and contamination sites 
Acid sulfate soils were mapped from the WAPC Planning Bulletin No 64 (Figure 6). No areas classified 
as “High to moderate risk” were identified within the Bullsbrook study area. A small area of land 
associated with Ellen Brook that runs through the south west of the Bullsbrook Townsite area is classified 
as “moderate to low risk”.  Consequently the risk of acid sulfate soils within the Bullsbrook Townsite area 
is considered to be low. 

Specifically several areas are listed ranging from potentially contaminated (investigation required) to 
contaminated (restricted use).  These areas combined make up 198 ha.  Effectively, either investigation 
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or remediation is required at these sites to reverse their classification prior to development.  

Table 1  Contaminated sites 

Assessment 
number Address Classification 

191460 3050 Morrissey Rd Contaminated - Restricted use 

157060 2585 (lot 1337) Great Northern Hwy Contaminated - Restricted use 

157050 2539 (lot 1) Great Northern Hwy Possibly contaminated - Investigation 
required 

157050 2539 (lot 1) Great Northern Hwy Possibly contaminated - Investigation 
required 

156720  Res 10788 Great Northern Hwy Affected - Restricted use 

187586 Lot 7162 Great Northern Highway Potentially affected site 

214200 Lot 400 Smith Rd Possibly affected - Investigation required 

157050 2539 (lot 1) Great Northern Hwy Possibly affected - Investigation required 

157050 2539 Great Northern Hwy Possibly affected - Investigation required 

175840 Lot 3 Kirby Road Potentially affected - Investigation required 

205920 207 Raphael Road Potentially affected - Investigation required 

126480 Lot 1952 Chitty Road Potentially affected - Investigation required 

235170 355 Warbrook Road Potentially affected - Investigation required 

156725 79 Sounness Drive Potentially affected - Refer to Health 
Services 

156940 2403 Great Northern Highway Potentially affected - Refer to Health 
Services 

301029 15 Butternab Rd Potentially affected - Refer to Health 
Services 
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2.6 Environmental assets 

2.6.1 Surface water features 

The Ellen Brook is the primary drainage line that runs from north to south through the south west of the 
Bullsbrook Townsite area.  Drainage lines run east to west through the study area and enter the primary 
drainage channel. These drainage lines, along with Department of Water (DoW) 100 year flood plain 
mapping, can be seen in Figure 7. 

Due to the low lying nature of much of the area, wetlands are common throughout the site.  Wetlands are 
classified according to their preferred management objectives.   A summary of these classifications is 
provided in Table 2.  

Table 2 Wetland category and management objectives 

Management category Description Management objectives 

C – Conservation Support a high level of ecological 
attributes and functions 

No development.  Preservation 
of these wetlands is priority 

R – Resource enhancement May have been partially modified 
but still support substantial 
ecological attributes and function 

Protection is recommended 
through a variety of approaches 
to improve the conservation 
value 

M – Multiple use Have few important ecological 
attributes and functions 
remaining 

Ecologically sustainable 
development should be 
considered 

A total of 15 separate areas exist wholly or partly within the Bullsbrook study area that are classified as 
wetlands.  A summary of these wetlands is presented in Table 3. The majority of the southern half of the 
study area is classified as “Multiple use”, representing an area where high water tables are likely, but 
development is possible.  Outside of this, relatively small pockets of wetlands are scattered along the 
central and north western boundary of the Bullsbrook Townsite area.   

Table 3 Wetlands located within the Bullsbrook Townsite area 

Wetland Category No of Wetland Areas Total Area (ha) 

C – Conservation 10 24.5 

R – Resource enhancement 2 15.8 

M – Multiple use 3 689.5 

Total 15 729.8 



City of Swan
Bullsbrook Regionall Water
Management Strategy

Surface Water Features Figure 7
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2.6.2 Floodplain extents 

100 year ARI floodplain mapping extents taken from DoW’s database indicate an area adjacent to Ellen 
Brook running through the south west of the Bullsbrook Townsite area that will impact available land for 
development.  This covers an area of 15.38 ha. 

Floodplain mapping for tributaries that feed into Ellen Brook are not available.  It is likely the 100 year 
ARI floodplain for tributaries will impact on some development within the Bullsbrook Townsite area.  It is 
therefore recommended this be determined for these tributaries.   

2.6.3 Surface water quality 

A DoW WIN database surface water quality request yielded no surface water quality sites located within 
or nearby the Bullsbrook Townsite area.  However studies have been undertaken for the greater Ellen 
Brook catchment.  A monitoring station exists approximately 6 km south of Bullsbrook and provides a 
long term summary of water quality near the outlet point of Ellen Brook (Figure 8).   
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Figure 8 Median total nitrogen and phosphorous concentrations for Ellen Brook (Ellen Brook 
Catchment Nutrient Report) 

Ellen Brook catchment was identified within the Swan Canning Water Quality Improvement Plan (2009) 
as the greatest contributor of both total nitrogen and total phosphorous loads to the Swan Canning 
estuary, requiring significant (>45 %) reduction in annual export to the Swan Canning Estuary to assist in 
improving the downstream water quality (Swan River Trust 2009). 
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Whilst the Ellen Brook catchment generally exports considerable nitrogen and phosphorous loads to the 
Swan Canning estuary, the Bullsbrook Townsite area does not discharge high concentrations of nutrients 
to the Ellen Brook (Shams and Smith 2002). Two sub catchments to the east of Great Northern Highway 
with a water quality classification for total nitrogen (TN) of low (<1 mg/L) and high (1.5 – 2.0 mg/L) were 
identified (Shams and Smith 2002).  Further, sub catchments also located to the east of Great Northern 
Highway did not have a water quality classification for total phosphorous (TP) greater than moderate 
(0.01 – 0.2 mg/L; Shams and Smith 2000). Agricultural catchments located to the west of Ellen Brook 
tend to have the worse water quality compared to catchments located east of Ellen Brook (Shams and 
Smith 2002). 

2.6.4 Bush Forever sites 

Bush Forever sites are regionally significant bushland areas to be retained and protected forever.  Their 
management is outlined in the draft Bushland Policy for the Perth Metropolitan Region Statement of 
Planning Policy No. 2.8 (WAPC 2004a) and in Planning Bulletin No 69 (WAPC 2004b).  Seven separate 
areas within the Bullsbrook Townsite area are classified as Bush Forever and cover a total area of 201.8 
ha (Figure 9). The majority of the total area exists on areas of land proposed for Conservation or outlined 
as Commonwealth Land; however some bush forever areas encroach on areas of land outlined for 
development.  The impacts of this will be discussed in further detail in subsequent sections of this report. 

2.6.5 Aboriginal Heritage sites 

The Aboriginal Heritage Act was introduced in Western Australia in 1972. The Act recognises Aboriginal 
peoples’ strong relationships with the land, which goes back many thousands of years. 

The Act provides automatic protection for all places and objects in Western Australia that are important 
to Aboriginal people because of connections to their culture. These places and objects are referred to as 
Aboriginal sites. 

The Department of Indigenous Affairs maintains a register of known Aboriginal sites as a record of 
places and objects of significance to which the Act applies. The presence of an Aboriginal site places 
restrictions on what can be done to the land. Anyone who wants to use land for research, development 
or any other cause, must investigate whether there is an Aboriginal site on the land. 

The Minister for Indigenous Affairs is responsible for the administration of the Act. Under the Act it is an 
offence for anyone to excavate, damage, destroy, conceal or in any way alter an Aboriginal site without 
the Ministers permission. The Department of Indigenous Affairs assists the Minister in the administration 
of the Act. 

There are five registered Aboriginal sites within the Bullsbrook Townsite Area (as current from 
Department of Indigenous Affairs, July 2009). These are summarised below in Table 4 and displayed in 
Figure 10. 

 



 

15 

 

61/27999/98301     Bullsbrook Townsite Area 
Regional Water Management Strategy 

 

Table 4 Aboriginal heritage sites 

Site Name Type 

KI-IT Monger Brook 2 Ceremonial, Mythological, Modified Tree 

KI-IT Monger Brook 1 Artefacts / Scatter 

Sounness Drive Camp (GNHE#3) Historical 

Ellen Brook: Upper Swan* Mythological 

South Bullsbrook Artefacts / Scatter 

* Waterways and wetlands between Bullsbrook and Moore River  

Any government agency, organisation or individual who is the proponent for strategic or statutory 
planning documents or construction of individual developments or engaged in any ground disturbing 
activities should seek advice from the Department of Indigenous Affairs regarding requirements and 
obligations under the Aboriginal Heritage Act 1972, and any other investigations that may be required.  
This may include but not be limited to: 

Consultation with relevant Aboriginal people about the proposal in general, or areas that may be 
subject to physical alteration; 

Undertaking an Aboriginal Heritage survey or investigation, or predictive modelling for any specific 
location to identify unregistered sites; and 

Development of a full inventory of heritage values. 

Water and waterways (including rivers, pools, wells, soaks and estuaries) hold an important place in the 
spiritual and mythological realm for Aboriginal people.  Water is also significant to Aboriginal people as a 
crucial survival factor for people living traditional lifestyles.  Proponents should ideally consider 
opportunities to address and include heritage management principles in their proposals that go beyond 
the scope of the Act. 
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2.6.6 Threatened ecological communities 

A threatened ecological community (TEC) is one which falls into one of the following categories: 

 Presumed totally destroyed – A community which has extensively been searched for, but has no 
representative occurrences located. 

 Critically endangered – A community which has been located and is facing an extremely high risk of 
complete destruction in the immediate future or already has been severely degraded but still capable 
of responding to restoration. 

 Endangered – A community which is not critically endangered but has a high risk of being completely 
destroyed in the near future. 

 Vulnerable – A community which is not critically endangered or endangered but still faces a high risk 
of complete destruction of significant modification in the medium to long-term future (Department of 
Environment and Conservation, 2007).  

TECs are protected by the Environmental Protection and Biodiversity Conservation Act 1999.  

There are 14 listed TEC sites whose buffer zones impact within the boundaries of the Bullsbrook 
Townsite area.  These sites can be categorised into four communities, listed in Table 5. There is 
currently no formal guidance on the impact of a buffer zone on a proposed area of development.  
However it is generally understood if a proposed development falls within a TEC buffer zone it is the 
proponent’s responsibility to prove the TEC is not within the developed area, or else provide some form 
of natural corridor to ensure its sustainability.  

Table 5 Threatened ecological communities 

Community Category 

Shrublands and woodlands on Muchea Limestone Endangered 

Eucalyptus calophylla – Xanthorrhoea preissii woodlands and 
shrublands; Swan Coastal Plain 

Critically endangered 

Forests and woodlands of deep seasonal wetlands of the Swan 
Coastal Plain 

Vulnerable 

Herb rich shrublands in clay pans Endangered 

2.6.7 Declared flora 

Declared flora are taxa which are in danger of becoming extinct, rare or are in need special protection. 
Such taxa require special management practices and are protected by the Wildlife and Conservation Act 
1950. Department of Environment and Conservation (2008) identifies that there are six categories of 
threatened taxa: 

 Priority One – Taxa which are known from a small population and are under immediate threat. 

 Priority Two – Taxa which are known from a small population and some of those populations are not 
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under immediate threat. 

 Priority Three – Taxa which are known from several populations and some of those populations are 
not under immediate threat 

 Priority Four – Taxa which are rare, but not under and foreseeable threat. 

 Declared Rare Flora (extant) – Taxa which are deemed to be rare in the wild, in danger of extinction 
or are in the need of special protection 

 Declared Rare Flora (presumed extinct) – Taxa which have sited within the past 50 years despite 
efforts to locate it. 

Within the Bullsbrook townsite area there are no examples of Declared Rare Flora.  

2.6.8 Threatened and rare fauna 

Threatened and rare fauna are taxa which are under threat from extinction and are also protected by the 
Wildlife and Conservation Act 1950. Department of Environment and Conservation (2009) identifies that 
there are four schedules and five categories of threatened taxa: 

 Schedule 1 – Fauna which are rare or likely to become extinct, in need of special protection. 

 Schedule 2 – Fauna which are presumed to be extinct, are declared to be fauna in need of special 
protection. 

 Schedule 3 – Migratory birds which are in danger of extinction and are declared to be fauna in need 
of special protection.  

 Schedule 4 – Declared to be fauna in need of special protection. 

 Priority One – Taxa which are known from a small number of specimens or sighting and populate land 
which is under threat. 

 Priority Two – Taxa which are known from a small number of specimens or sighting and populate land 
which is not under immediate threat of destruction. 

 Priority Three – Taxa which are known from few specimens or sightings and some of those 
populations are not habituating land under immediate threat 

 Priority Four – Taxa which have sufficient knowledge available and are not under threat but need a 
particular level of monitoring. 

 Priority Five – Taxa not considered threatened but are subject to a specific conservation programme. 

 

Threatened fauna can also be ranked as: 

 Extinct; 

 Extinct in the wild; 

 Critically endangered; 
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 Endangered; or 

 Vulnerable. 

Table 6 outlines the occurrences of threatened and rare fauna that occur in Bullsbrook. 

Table 6 Priority fauna 

Priority Rank Name 

Schedule 1 
Chuditch (Dasyurus geoffroii) 

Western Swamp Tortoise (Pseudemydura umbrina) 

Schedule 4 Carpet Python (Morelia spilota imbricata) 

Priority 1 Trapdoor Spider (Arbanitis inornatus) 

Priority 3 
Black-striped Snake (Neelaps calonotos) 

Bee (Leioproctus contraries) 

Priority 4 Carpet Python (Morelia spilota imbricata) 

2.6.9 Raw materials 

The Bullsbrook area is known for several quarries which are classified as raw materials within the Basic 
Raw Materials Statement of Planning Policy No. 2.4.  Basic raw materials are classified as sand 
(including silica sand), clay, hard rock, limestone (including metallurgical limestone) and gravel and other 
construction and road building materials.  There is declining availability of raw materials in the Perth 
region as development expands around Perth.  The Raw Materials Policy was therefore designed to 
protect existing reserves.  Raw materials are broken down into three classifications: 

1. Priority Resource Location – locations of regionally significant resources which should be 
recognised for future basic raw materials extraction and should not be constrained by 
development; 

2. Key Extraction Area – areas of recognised regional resources providing for the long term 
supply of basic raw materials.  These areas should be protected in relevant town planning 
schemes.; and 

3. Extraction Areas – existing extractive industries operating under the Mining Act 1978, the Local 
Government Act 1996, a regional planning scheme or a town planning scheme.  They should be 
protected in the short term but will eventually be replaced by other uses.  

Application for extractive industries must demonstrate that sensitive land uses within 100 m of the 
proposal will not be adversely affected by the extractive industry operations.  Conversely, an application 
for development within an existing 1000 m buffer of a current operation must also consider the potential 
impacts of the operation on proposed development.  It is therefore the responsibility of proponents of 
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development to investigate and prove that a development will not be impacted by an existing extractive 
industry.  This is supported in the policy which states: 

6.3.2  Before determining an application for a sensitive land use, such as residential, rural- 
residential or a land use with a substantial residential or rural-residential component (refer to 
Appendix 1) within 1000 m of a basic raw materials extraction area, the Commission and/or local 
government must consider the following, as appropriate. An application in an environmentally 
significant area may require referral to the Department of Environmental Protection. 

•  the significance of the resource in terms of whether it is a key extraction area, priority 
resource area or extraction area; 

• the likely effects of vehicular traffic, noise, blasting, dust and vibration arising from the 
extractive industry on the proposed use or development.  

The basic raw materials areas within the Bullsbrook area are illustrated in Figure 11. The buffer zones 
and their impact on development is discussed and illustrated in more detail in Sections 5 - 8. 

2.6.10 Titanium – zircon mineralization project, north of Perth 

The titanium-zircon mineral industry operates in the high profile settled parts of the Swan Coastal Plan.  
Maps illustrating known and potential deposits are essential to ensure that mineral deposits are not 
sterilized by development.  Areas depicted in Figure 11 illustrate strategic mineral resource protection 
areas and include an infrastructure halo to allow for mining infrastructure.  The 500 m buffer represents 
an area where landuse options may be restricted.  Both strategic mineral resource protection areas and 
the 500 m buffer are present within the north of the Bullsbrook Townsite area and are likely to affect 
development. 
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2.7 Groundwater levels and quality 

2.7.1 Groundwater levels 

Groundwater has been identified to play a major role in the transport of nutrients to Ellen Brook and the 
Swan-Canning estuary, largely due to the close proximity to the natural ground surface during periods of 
inundation, causing the mobilisation of nutrients (Smith and Shams 2002).  Further, the Ellen Brook 
catchment is one of the highest contributors of nutrients (nitrogen and phosphorous) to the Swan-
Canning estuary.  Consequently, the management of groundwater and its quality is of great importance, 
particularly considering the proposed development within the Bullsbrook Townsite area.  

The Bullsbrook Townsite area falls outside the area covered by the Perth Groundwater Atlas and there is 
no groundwater contour data readily available.  Groundwater levels were assessed from DoWs WIN 
database.  

A groundwater bore search yielded a total of 56 bores from this database that contained groundwater 
level information for locations both within and nearby the boundary of the Bullsbrook Townsite area 
(within 3 km).  Of these, only 12 bores are located within the study area.  The majority of all bores are 
located outside the western boundary adjacent to Ellen Brook and the north south running rail line.  
Because these bores are located in geomorphologically similar landscapes, they will provide an insight 
into the likely groundwater conditions within the study area.    

Maximum groundwater levels (MGL) were assessed for all bores using data available for the last 30 
years where available for all bores to provide an indication of the likely minimum depths to groundwater 
in the region.  In the case where 30 years of water level measurements were not available, the total 
length of record was used in the MGL assessment.  Maximum groundwater levels are typically recorded 
in the months September and October.  MGL results of the bores are presented in Figure 12 and 
summarised in Table 7. 

Table 7 Groundwater level (MGL) results for bores in and around Bullsbrook Townsite area 

Min (mBGL) Max (mBGL) Median (mBGL) 

-0.53 14.68 0.14 

Results support documentation that groundwater is very high in the region and that inundation is also 
common particularly during wet winters.   

Based on the current level of information available, it is impossible to generate accurate groundwater 
contours or make specific comment on the likely groundwater conditions within the Bullsbrook Townsite 
area.  There is an urgent need to undertake further groundwater monitoring to establish a local and 
regional groundwater level understanding.  Due to the large scale of the Bullsbrook Townsite area, it is 
appropriate for this monitoring to be undertaken by developers as required during their development 
process.  However some monitoring is likely to be required of City of Swan to support future monitoring 
by developers. 
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2.7.2 Groundwater quality 

A total of 163 bores with a record of some water quality data were identified within approximately 3 km of 
the Bullsbrook Townsite area.  Of these, 87 bores were located within the Bullsbrook Townsite area.  
Most of the remainder are located immediately adjacent to the north-south running railway line west of 
the Bullsbrook Townsite area (Figure 12) 

Only 50 of the 163 bores contained water quality data from more than one sampling event.  Groundwater 
quality within the Bullsbrook Townsite area was essentially similar to that outside the boundary.  Despite 
high levels of TN and TP reported for Ellen Brook, median TN and TP values for bores located within the 
Bullsbrook Townsite area were below the Swan River Trust’s long term target of 1.0 and 0.1 mg/L 
respectively.  However it is noted that high nutrient concentrations are likely in areas of point source 
contamination.  This is evident by average concentrations for TN and TP within the Bullsbrook Townsite 
area of 1.14 and 0.1 mg/L respectively, both slightly on or above the long term target.  Elevated heavy 
metal concentrations may be a result of bore located adjacent to areas of know contamination, where 
leaching from landfill has occurred. A summary of groundwater quality for all bores assessed is provided 
in Table 8.       

Table 8 Median water quality values of available major water quality parameters 

Parameter All Bores in the 
Region 

Bullsbrook Townsite 
area bores (and max 

values) 

Target / ANZECC 
Guidelines 

Total Nitrogen (mg/L) 0.46 0.51 (14) 1.0* 

Total Phosphorous (mg/L) 0.14 0.08 (0.32) 0.1* 

TDS (mg/L) 767 861 - 

Turbidity (NTU) 95.5 300 10 – 20# 

pH 7.85 7.9 6.5 – 8.0# 

Total Al (mg/L) 0.79 1.30 0.055# 

Total Fe (mg/L) 4.19 14.1 ID 

Total Zn (mg/L) 0.07 0.07 0.008# 

* SRT (2009); # ANZECC (2000); ID Insufficient Data 

Generally the groundwater quality across the entire site is not considered to be poor.  It is apparent 
however, that point sources of contamination are present, supported by particularly high maximum TN 
and TP concentrations measured within the area.  
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3. Water management strategy 

3.1 Fit-for-purpose water use 
The Bullsbrook Townsite has been identified as a suitable location for an urban growth node by the North 
East Corridor Extension Strategy (WAPC 2003), and as such is expected to experience population 
growth over the coming decades. The increasing population will require increasing land area for 
residential, commercial, light industrial, community facilities, POS and infrastructure/service uses. These 
land uses are likely to have greater water requirements than the current Bullsbrook Townsite area. 

All precincts as shown in the RWMP are located within a proclaimed Groundwater Area and Surface 
Water Area of Swan under the Rights in Water Irrigation Act 1914. Therefore a license is required to 
abstract groundwater and surface water for non-exempt purposes. A license is not required to: 

- Take surface water for domestic and non-intensive stock water purposes, or 

- Take groundwater from a non-artesian well (water table aquifer) for domestic use, fire fighting, 
non-intensive stock water or irrigation of lawns and gardens up to 0.2 ha 

A license is required to take water for any other use or if a bore is to be constructed or altered. 

The online DoW Water Register shows surface and ground water availability throughout the state. There 
is some ground water available in the northern and western precincts, but the groundwater allocation is 
exhausted in the central and eastern precincts. Surface water allocations are exhausted in all areas 
within the Bullsbrook Townsite where surface water is available (DoW 2012b).  

The Department of Water has indicated that there is limited groundwater availability for future POS or 
private irrigation. Furthermore a limited number of licences exist for trading and/or transfer after land use 
changes. Therefore it is recommended that fit-for-purpose water use strategy is established for all 
precincts. 

In conjunction with water use efficiency measures, fit-for-purpose water can reduce the demand for 
potable (drinking) water. Fit-for-purpose water use is substituting drinking quality water where it is not 
required, potential non-drinking water uses include: 

- In-house non drinking water: toilet flushing, cold water inlet to washing machines 

- Irrigation: private (domestic household) and POS irrigation (including schools) 

- Aquifer recharge: superficial aquifer recharge 

- Industrial water use: manufacturing or refining activities, cooling towers and boilers, power 
generation and facilities management 

Alternative water supply sources to groundwater and scheme water include roof runoff (rainwater), urban 
runoff (stormwater), domestic greywater and treated wastewater. 

3.1.1 Roof runoff / rainwater 

The use of roof runoff can make reductions on scheme water or groundwater demands, if water is used 
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for domestic or irrigation purposes respectively. Rainwater tanks can also perform a role in stormwater 
detention. 

Rainwater tanks are usually owned and operated by the land owner and as such should be considered at 
an individual lot level. Rainwater tanks may be suitable for some lots within the Bullsbrook Townsite 
area, including urban fringe regions. Furthermore, shallow groundwater has been identified as a 
development constraint throughout the Bullsbrook Townsite, so the use of roof runoff for domestic 
purposes may be beneficial in that it will reduce the amount of water infiltrating into the superficial 
aquifer. 

The Department of Health supports the use of rainwater tanks in urban areas for toilet flushing and 
washing machine use (Department of Health 2003). With proper maintenance and operation of roof 
catchment and rainwater tank systems, roof runoff is likely to meet Class A quality. The maintenance of 
guttering and rainwater tanks has a significant impact on water quality and the Department of Health has 
published recommendations on the maintenance and disinfection of rainwater tanks (Department of 
Health 2003). These measures include first flush diverters, screens over inlets and regular cleaning of 
gutters. Measures must also be taken to prevent mosquito breeding. 

The use of roof runoff at the lot scale is not subject to regulation other than the requirement for an 
application to Local Government for a Building Licence and Planning Approval to install the rainwater 
tank. 

3.1.2 Urban runoff / stormwater 

The concept plan developed by City of Swan and the Bullsbrook Townsite & Rural Strategy (2008) 
identified future landuse types for the Bullsbrook Townsite.  

The Northern precinct, currently dominated by rural land uses, a golf course and the WWTP and 
associated buffer zone, may comprise of up to 40% industrial land use and urban fringe in the future. The 
Eastern and Western precincts currently consist of predominantly rural land uses, including cropping and 
livestock. The concept plan indicates that the Eastern precinct may become entirely urban fringe, while 
the Western precinct may be dominated by industrial land use, in the future. The Central precinct is likely 
to maintain effectively the same land use. 

Although this original concept design is preliminary in nature and may require modification, it indicates 
the Bullsbrook Townsite undergoing a level of urbanisation in the future. Urbanisation causes an 
increase in urban runoff due to the greater proportion of impermeable surfaces such as roads, buildings 
and paving. It may be possible to supply irrigation and other non-potable needs from reclaimed 
stormwater. The most efficient option for harvesting stormwater is: 

- Infiltration of stormwater to the superficial aquifer at, or close to, the source 

- Direct supply of stormwater to the aquifer via a third pipe network 

Stormwater is generally considered a wastewater and can contain relatively high concentrations of 
contaminants including nutrients, hydrocarbons and metals as well as significant concentrations of 
pathogens. Collection and storage of urban runoff for reuse other than by aquifer storage is regarded as 
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inefficient due to the need to treat the stormwater and construct large storage infrastructure. 

3.1.3 Domestic greywater 

Greywater is wastewater generated by domestic activities such as laundry, dish washing and bathing. 
The use of treated domestic greywater can make reductions on scheme water or groundwater demands, 
if water is used for domestic or irrigation purposes respectively. Greywater treatment systems are usually 
owned and operated by the land owner and as such should be considered at an individual lot level. It is 
generally considered that use of greywater in domestic applications, such as toilet flushes and washing 
machines, would be too costly to consider as a mandatory requirement for households. Individuals who 
choose to install a greywater system will be responsible for adhering to the Code of Practice for 
Greywater Reuse in Western Australia and must cover all costs for installation, operation and 
maintenance. 

3.1.4 Treated wastewater 

The Bullsbrook WWTP served a population of approximately 3,000 people in May 2010 (Water 
Corporation fact sheet), that number is expected to increase significantly in coming decades. Wastewater 
is treated using the Intermittently Decanted Extended Aeration (IDEA) system to remove nutrients and 
pathogens from the raw wastewater, and treated wastewater is infiltrated into the ground via infiltration 
basins on site. There is potential to further treat wastewater using UV Disinfection to make it suitable for 
recycling or direct discharge into ground or surface water, as is practiced at the nearby Mundaring 
WWTP. Recycling opportunities include local municipal irrigation uses at locations such as school ovals, 
parks and golf courses. Direct discharge into ground or surface water systems could boost water stores. 
This would require regular monitoring of nutrient and pathogen concentrations upstream and 
downstream of discharge points to ensure there are no adverse public health or environmental impacts. 

 

3.2 Environmental asset management 
A defined and maintained buffer along the edge of a water feature is a simple and effective method of 
protecting the values associated with the water feature. Clearing, development and certain activities are 
not permitted within the buffer. A buffer helps to safeguard and maintain the ecological processes and 
functions that support the water feature values and protects the water feature from potential negative 
impacts associated with land use and other pressures. A buffer also protects development and landuse 
activities from potential negative impacts associated with the water feature, such as flooding or nuisance 
insects. 

3.2.1 Wetland buffer zones 

The appropriate wetland buffer width depends on the intended purpose of the buffer. Table 9 presents 
the recommended buffer widths for various purposes with respect to residential development, which 
represents the most likely landuse to be located within close proximity to existing wetlands in the 
Bullsbrook Townsite area.  
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When determining the wetland buffer, consideration must also be given to the impact of groundwater 
control through sub surface drainage.  The developer will need to demonstrate that there will be minimal 
change to water levels within the wetland as a result of local activities such as sub surface drainage. 

In this RWMS conservation category wetlands have been mapped with a 50 m buffer width, this is the 
minimum buffer width. The next stage of planning will require the assessment of more appropriate 
buffers for wetlands in the area. Development is not permitted within any wetland buffer zone. 

Table 9 Wetland buffer recommendations to residential development 

Purpose of Buffer Recommended Buffer Width 

Reduction of impact of nuisance insects on 
residents (i.e. mosquitoes) 

800 – 1000 m depending on orientation of wetland 

Protection of avifauna nesting and roosting sites 200 – 800 m 

Protection from weed infestation 50 – 100 m 

 

3.2.2 Waterway foreshore areas 

The Department of Water recommends that the foreshore area (buffer zone) for waterways be 
determined using a flexible approach which employs a biophysical criteria (WRC 2002). This mechanism 
for identifying foreshore areas achieves the following principles: 

- Ensures foreshore areas recognise sustainability principles that consider environmental, social, 
cultural and economic values. 

- Ensures outcomes are negotiated, based on sound research and information. The onus is on the 
proponent to demonstrate and justify the outcome of a ‘foreshore area’ on a case specific basis. 

 

Determining foreshore areas using biophysical criteria 

Biophysical criteria refers to the biological and physical features associated with the waterway, including: 

- Vegetation – fringing and upland vegetation, particularly remnant native vegetation, associated 
with, or influencing, the waterway 

- Hydrology – flow regime, changes in water levels, water quality, flood-prone land and areas 
subject to changes in channel location over time 

- Soil type – soil types that influence the extent of foreshore vegetation, active channel processes 
and/or the fate of potential contaminants 

- Erosion – soil types prone to erosion 

- Geology – geological features which influence the waterway 
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- Climate – climatic variations and resultant changes in water levels, flow regimes and vegetation 

- Topography – landscape features including slope, shape, relief and diversity that influence or are 
influenced by the waterway 

- Function – the function of the waterway and foreshore, ie. Flood protection, recreation or habitat 
conservation 

- Habitat – habitats such as river pools, woody debris, riffles and riparian vegetation 

- Land use – activities and/or associated contaminants that influence or are influenced by that 
waterway and riparian area 

- Heritage – archaeological and ethnographic sites 

The resultant foreshore alignment recognises both the dynamic biophysical process of the waterway and 
the pressures of adjacent land use pressure, social impacts and recreation. 

The then Water and Rivers Commission (now DOW) provides guidelines on the process in Water Note 
23: Determining foreshore reserves (WRC 2001a) and Chapter 16 of the River Restoration Manual 
(WRC 2001b). The process is broken down into the following steps: 

1. Background information and preliminary investigations 

2. Identification of the biophysical criteria 

3. Other factors to consider 

4. Finalisation of alignment and presentation information 

The last step requires the presentation of the waterway, foreshore reserve and location of biophysical 
criteria in an annotated map as well as a brief report outlining rationale and justification for the 
delineation of the foreshore. 

In this RWMS waterway foreshore areas have been mapped with a 30 m width (Figure 14), this is the 
minimum buffer width (WAPC 2002). The next stage of planning will require the assessment of more 
appropriate foreshore areas for waterways in the area using the biophysical criteria. 

3.2.3 Recreation and development along waterways 

There are no current regulations governing recreational use of waterways and foreshore areas (A Money 
2012, pers. comm., 19 Apr). Passive recreation, including walking, rowing and canoeing, should be 
encouraged in order to increase public awareness and interaction with waterways. 

The City of Swan policy relating to development along waterways (City of Swan 2012) provides guidance 
in terms of floodplain, floodway and flood fringe, rather than the buffer zone or foreshore area. The areas 
referred to in the policy are defined in Table 10. 
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Table 10 Waterway development areas 

Area Definition 

Floodplain Portion of a river valley that is covered with water during the 100 year ARI flood 

Floodway River channel and portion of floodplain that forms the main flow path for floodwaters 
once the main channel has overflowed 

Flood fringe Area of floodplain, outside the floodway, which is affected by flooding but where 
development could be permitted provided appropriate measures are taken 

 

The policy is intended to “ensure that development is compatible with the environmental capability and 
sustainability of the floodplain and that the risks of flooding, including damage to life and property, are 
minimised”. The main provisions of the policy are outlined below: 

- Development should not alter the topography of the floodway, in order to safeguard the effective 
discharge of the floodwaters 

- Development in the flood fringe should have all electrical installations greater than 0.5 m above the 
100 year ARI level 

- Building designs should be integrated with the floodplain landscape 

- Fences in the floodplain should be unobtrusive, preferably post / rail fences and preferably not 
solid screen walls 

- Filling and excavation works in the flood fringe should consider flood management and 
environmental conservation 

- Revegetation should be consistent with species and density of natural vegetation 

 

More detailed information can be found in the City of Swan draft local planning policy Floodplain 
Management and Development (2012). 

Development is not permitted within any wetland buffer zone. 

3.2.4 Erosion remediation / control of foreshore areas 

The sandy soils in the northern half of the Bullsbrook Townsite area are likely to be very susceptible to 
erosion. There are three forms of stream channel erosion: bed erosion, bank erosion and flood plain 
erosion. Streams in the Bullsbrook Townsite area are most likely to experience bank erosion, which 
causes the channel to widen or meander. This could cause the channel to encroach on existing 
developments in the flood fringe area and would require that the foreshore reserve be revised regularly. 

The primary bank stabilisation techniques are (WRC 2002): 
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1. Revegetation 

2. Preventing access to stock (via fencing off waterways) 

Structural techniques, such as protecting the toe of the bank or reducing the bank height or slope, may 
also stabilise the bank, but are more costly and time consuming. It is recommended that passive bank 
stabilisation techniques (revegetation and preventing access to stock), which comply with the City of 
Swan Floodplain Management and Development guidelines, be employed in the first instance. 

Flood plain erosion, although relatively infrequent, may also pose a problem. Flood plain erosion is 
aggravated by clearing vegetation due to associated changes in surface and ground water discharge and 
loss of soil strength. Managing flood plain erosion can be achieved by: 

- Maintaining the historical surface roughness of the flood plain (via vegetation)  

- Maintaining any alternate / secondary channels formed by previous floods 

The then Water and Rivers Commission (now DoW) recommends a Foreshore Condition Assessment be 
conducted and provides guidelines for an assessment (WRC 1999) in order to prioritise remediation, 
develop management strategies and make the most effective use of available resources for river 
protection. 

3.2.5 Indicators of ecosystem health 

To retain natural drainage systems and protect ecosystem health it is important that waterways do not 
undergo degradation. Waterways are protected from degradation associated with inappropriate 
development and land use activities by foreshore areas. Indicators of healthy waterways are 

- Waterways should show reasonable flow in winter (flow similar to the historical average) 

- Waterways should support vegetation 

3.3 Irrigation 
Irrigation of public open spaces can consume large quantities of water. Therefore the following strategies 
should be considered as planning and development progresses. 

3.3.1 Criteria for future irrigation areas 

A landscaping master plan should be developed for all future irrigation areas. The plan should consider: 

- Xeriscaping – using plants with low water requirements, such as natives, to reduce irrigation 
demand 

- Hydrozoning – grouping plants with similar water requirements to improve irrigation efficiency 

- Minimising turfed areas, for example by replacing with mulch or groundcovers, to reduce irrigation 
area 

- Incorporating swales into the design, plants with low water requirements located on crests and 
plants with high water requirements located in troughs, to improve irrigation efficiency 
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- Eliminating water features such as ornamental lakes 

Furthermore, irrigation should be restricted during daylight hours, to avoid unnecessary loss of water to 
evaporation. 

3.3.2 Alternative water source 

The Water Corporation aims to increase water recycling to 30 % by 2030, to reduce unnecessary 
drinking water consumption. The Water Corporation is involved in over 70 water recycling schemes in 
Western Australia to irrigate parks, gardens, golf courses, sports grounds, cemeteries, tennis courts, 
POS and tree plantations. This provides a reliable and safe alternative water supply where groundwater 
is not available or sustainable.  

The McGillivray Sporting Complex in Floreat is one such scheme. The 27 ha complex is irrigated using 
recycled waste water from Subiaco WWTP. Watering takes place during the evening when the ovals are 
not in use, starting at 9 pm or half an hour after latest activity, whichever is earliest, and finishing at 1 am. 
Recycled water has been used to irrigate the complex since 2004, using about 280 ML per year. 

There are numerous regulations and safe guards to ensure the health and safety of the community and 
environment, including: 

- The Department of Health sets the water quality standard required for irrigation water 

o Chlorine residual > 1 ppm 

o Thermotolerant coliforms < 1000 cfu (colony forming units) per 100 mL 

- The Department of Health sets the conditions for use and hours of operation for recycled water 
irrigation schemes. 

- Signs must be erected around the irrigated area, for example “Reclaimed water. Unfit for drinking. 
Avoid contact between 9.00 pm – 5.00 am”.  

- A controlled access system will ensure that recycled water irrigation is not operating while the area 
is being used 

- A Water Corporation Supervisory Control and Data Acquisition (SCADA) system constantly 
monitors chlorine levels and automatically turns off the recycled water system and can activate 
borewater if chlorine standards are not met. 

As well as conserving precious drinking water, using recycled water for irrigation is beneficial because 
recycled water often contains nitrogen and phosphorous which reduces the need to fertilise. Using 
recycled water for irrigation may not be suitable in environmentally sensitive areas (ie. close to streams). 

The Water Corporation will provide recycled water, where it is available, free of charge for community 
benefit. This can be obtained by submitting an Application to Use Recycled Water for Irrigation to the 
Water Corporation. The water would be provided “as is – where is”, so City of Swan would be 
responsible for all additional infrastructure and treatment costs required to supply the water from the 
delivery point to the irrigation area. This water cannot be sold on to a third party for commercial profit. 
The Water Corporation has a  Water Recycling Team that are able to provide guidance on technology, 
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health regulations, licencing and government grants and funding programs. 

If the use of recycled water for irrigation is considered, it is recommended that the City of Swan 
undertake community and stakeholder consultation to ensure that the community are well informed of the 
benefits and risks and are supportive of the plan. 

3.3.3 Alternatives to grass surfaces  

Synthetic turfs are an alternative to grass surfaces that do not require irrigation. Other benefits of 
synthetic turf include: 

- Synthetic turf is not affected by climate (sun intensity) or water availability 

- Synthetic turf can sustain much greater usage than natural grass before surface condition is 
significantly impacted 

- Synthetic turf requires significantly lower ongoing maintenance (which can be expensive and time 
consuming) than natural grass 

- Synthetic turf is a consistent and safe surface for sporting activities 

A Decision Making Guide when determining whether to use Natural Grass or Synthetic Turf is available 
online at the Department of Sports and Recreation website, as well as Natural Grass vs. Synthetic Turf 
Surfaces Study Report (Department of Sport and Recreation 2011). The guide steps through a range of 
considerations, including: 

- Demand and capacity 

- Local climatic and environmental factors 

- Sport specific requirements 

- Broader environmental issues 

- Social impacts 

- Health impacts 

- Asset management and lifecycle costing 

Synthetic turf inhibits natural infiltration of water and increases runoff compared to natural grass. 
Synthetic turf can include a drainage system to compensate for their inability to take in water, and 
capture and storage systems that can harvest rainwater for reuse. Quality of runoff water may be 
compromised due to the potential for leaching of heavy metals and other residues from synthetic material 
and/or runner infill (depending on the type of surface and materials used). However the potential for 
nutrient and chemical leaching from pesticides and fertilisers applied to natural grass is reduced.  

The City of Swan is in the process of preparing guidelines on synthetic surfaces (A Johnson 2012, pers. 
comm., 29 Mar). Land developers should refer to these guidelines, when they become available. 
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3.4 Wastewater management 
The current sewerage infrastructure is limited to the Bullsbrook Town Centre (City of Swan 2008). 
Wastewater generated by buildings within this area is conveyed via standard gravity sewer reticulation 
network to the Water Corporation owned and operated Bullsbrook WWTP. Areas outside of the 
Bullsbrook Town Centre rely on septic tanks or onsite effluent treatment systems. 

The Bullsbrook WWTP has a design capacity of 360 ML of wastewater per annum and is licenced to 
process up to 230 ML per annum. The WWTP processed 150 -170 ML of wastewater per annum as of 
2008. The treated wastewater is disposed of through irrigation ditches in a plantation located to the north 
west, however this disposal method has almost reached capacity. Treated sludge is transported to 
Beenyup WWTP for further processing (Water Corporation 2010). 

Advice from the Water Corporation indicates that the Bullsbrook WWTP will be decommissioned and the 
Bullsbrook Townsite Area will be served by the proposed Ellenbrook / Upper Swan water recycling plant 
(WRP). The relevance of the odour buffer and developable land within the immediate vicinity of the 
WWTP should be reassessed when more precise information becomes available. 

The North East Corridor Extension Strategy (WAPC 2003a) identifies the Bullsbrook Townsite Area as a 
potential urban growth node that should accommodate a population of 10,500 people by 2029. 
Population projections carried out by ID Consulting (2008) based on ABS census data of 2006 for the 
Bullsbrook Statistical Area for the City of Swan indicate that the population is likely to reach 20,000 
people by 2030. 

The development of the planned Ellenbrook WRP will need to be considered as Bullsbrook growth 
estimates are revised and plans put in place to ensure that infrastructure, including treatment facility and 
sewerage connections, will be able to meet demand. This will require that wastewater management, 
planning and infrastructure be addressed in the master planning process and in future structure plans. It 
is advised that the City of Swan collaborate with the Water Corporation during this process. 
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4. Future landuse and precinct identification 

4.1 Overview 
In order to determine appropriate water management objectives, the Bullsbrook Townsite area was 
partitioned into management Precincts that cluster landuses.  At the early stages of guiding water 
management, this high level approach sets the framework to guide subsequent more detailed water 
management strategies at a Precinct level.  

The concept plan developed by City of Swan identified nine future landuse types for the Bullsbrook 
Townsite, of which four represent the potential for urban, commercial and industrial development.  An 
additional industrial landuse area was identified following the completion of the Bullsbrook Townsite & 
Rural Strategy (City of Swan 2008) and is included within this report.  This original concept design is 
preliminary in nature and through the assessment of environmental constraints on development within 
this report; the design may require modification.  A summary of the concept landuse plan for Bullsbrook 
Townsite is presented below in Table 11 and identifies 1,552 of the total 1,814 ha of available land 
suitable for development. 

Table 11 Landuse breakdown 

Landuse Type No of Individual Areas Total Area (ha) 

Urban Core 4 412 

Urban Fringe 2 744 

Rural 2 12 

Commercial Industry 1 251 

Industrial 1 270 

Rural Industry 1 114 

Conservation Area 6 143 

Commonwealth Land 5 76 

Bullsbrook WWTP 1 8 

Roads etc - 23 

Department of Defence 2 956 

Total * 23 * 2053 * 

Total Developable Area 9 * 1791 * 
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* excludes Department of Defence land which is outside the study area 

4.2 Precinct identification 
An assessment of the spatial variability of landuse across the Bullsbrook study area indicated four major 
landuse clusters.  The boundaries of these clusters were defined to create four Precincts, each 
containing a mix of similar landuses (Table 12).  The objective here was to allow a broad set of water 
management strategies to be developed for each Precinct that would be applicable to each landuse 
within that Precinct.  A summary of the Precincts and the different landuse contained within each 
Precinct is presented below in Table 12.  Detailed water management strategies and landuse 
assessment capabilities relevant to each Precinct will be investigated and presented in subsequent 
sections of this report. 

Table 12 Precinct characteristics and future landuse 

Precinct Landuse Total Area (ha) 

Northern Urban Fringe, Rural Industrial, 
Commonwealth Land, WWTP, 
Conservation Area, Rural 

518 

Central Urban Core, Commonwealth 
Land, Conservation Area 

459 

Eastern Urban Fringe 552 

Western Industrial, Commercial Industrial 524 

4.3 Tips for meeting design criteria 
Specific key issues, strategies and design criteria for each Precinct have been identified in Sections 5 - 
8. Outlined below are some suggested tips for meeting the design criteria: 

 The pre- and post-development peak flows and volumes, detention volumes required to manage 
surface water flows from major events, and hydraulic grade lines are to be determined using suitable 
modelling software.  

 Flood detention/storage areas shall be incorporated into public open space (POS) within the 
development area and located outside defined floodways. 

 Existing environmental assets to be incorporated into areas of POS within development plans. 

 Post-development flows from 5- to 100-year ARI events may be greater than pre-development flows, 
only where it can be demonstrated (at district or local water management strategy stage) and agreed 
by the Department of Water that the pre-development hydrologic, hydraulic, geomorphic and 
ecological characteristics of the downstream catchment and ‘receiving environment’ can be protected 
and maintained. Protection of catchment ecological function, geomorphic stability and water quality 
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maintenance are to be achieved through adopting a treatment train approach (Volume 2 of the City 
Water Management Strategy) including non-structural measures to reduce applied nutrient loads and 
the onsite retention of the greater volume of one-year-one-hour ARI event or the three month critical 
duration event. Example best practice measures for water sensitive urban design are presented in 
Appendix B.  

 Water quality treatment systems and water sensitive urban design structures must be designed in 
accordance with the Stormwater management manual for Western Australia (Department of Water 
2004–07) and Australian runoff quality: a guide to water sensitive urban design (Engineers Australia 
2006). 

 Proponents for new developments should develop and present the strategies for water quantity and 
quality management in the local water management strategy and urban water management plans to 
support applications for the planning approvals required for the development to proceed. Appendix A 
outlines monitoring guidelines for developers.  

 Engineering drawings submitted to council for new development approvals are to be supported by 
clear and auditable documentation, providing details of proposed staging, implementation and 
monitoring of the surface and groundwater quantity and quality management strategies. 
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5. Bullsbrook Townsite Northern Precinct 

5.1 Description 
The Northern Precinct contains a mix of proposed landuses.  Currently, no significant development has 
occurred within this Precinct.  The current and future landuse for the Precinct include (Table 13): 

Table 13 Northern Precinct landuse 

Current Landuse Future Landuse 

 Recreation (golf course); 

 Rural; and 

 Public purposes (includes Bullsbrook WWTP). 

 Urban Fringe; 

 Rural Industry; 

 Commonwealth Land; 

 Bullsbrook WWTP; 

 Conservation Area; and 

 Rural 

5.2 Surface and Groundwater 
One surface water stream runs from east to west through the centre of the Northern Precinct, whilst two 
CCWs are located in the northwest corner; they are located within a proposed conservation area and are 
not likely to impact on development.  

Only one groundwater bore is located within this Precinct and has an MGL of 0.17 m above ground 
surface.  Regional groundwater information indicates that groundwater is likely to be shallow within this 
precinct, particularly near the natural east-west drainage line. Therefore groundwater monitoring will be 
required at each stage of development to gauge a better understanding of the MGL across the Precinct.  
It may be necessary to control groundwater levels, through sub surface drainage or importation of fill, to 
ensure minimum 1.2 m separation between MGL and building floor slabs. 

5.3 Developmental Constraints 
Mapping the environmental characteristics for the Precinct has led to the identification of the following 
potential constraints to development which will require consideration and/or investigation at the next 
stage of development (Figure 14):  

 Shallow groundwater; 

 Floodplain management; 

 Wastewater Treatment Plant (WWTP) buffer zone; 

 Raw Materials; 
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 Contaminated sites; 

 Bush Forever; 

 Threatened Ecological Communities; and 

 Aboriginal Heritage. 

An analysis of constraints to developable areas was undertaken using the proposed landuse map 
developed by the City of Swan.  From this analysis, the WWTP buffer was the primary constraint, 
reducing the total developable area by 54 ha.  Floodplain mapping will be required to identify the extent 
of the 100 yr floodplain for the east – west running stream.  The minimum reduction of developable land 
without consideration of the 100 year ARI floodplain is presented below in Table 14.   

Table 14 Northern Precinct developable areas 

Landuse Original Developable Area (ha) Constraints Developable Area 
(ha) 

Rural Industry 113.7 66.3 

Urban Fringe 194.5 167.6 

Total 308.2 233.9 

 

A sand resource mapped as an extraction area is located outside the Precinct.  Its buffer extends into the 
Precinct and covers 74.8 ha.  Development within this buffer zone will require investigation to 
demonstrate development will not be impacted by extractive activities.  This area is mapped as 
‘developable’ pending this investigation. 

Further, an area reserved for titanium zircon mining covers 22.9 ha of the Rural Industrial area.  This 
area is currently mapped as unsuitable for development, however is subject to change based on future 
planning decisions.  The titanium zircon buffer (500 m) and the sand resource buffer cover the majority of 
the area mapped as ‘developable.’  Again, these areas are suitable for development pending 
investigations to demonstrate the area will not be impacted by extractive industries.    





 

43 

 

61/27999/98301     Bullsbrook Townsite Area 
Regional Water Management Strategy 

 

6. Bullsbrook Townsite Central Precinct 

The Central Precinct contains a mix of proposed land uses. A degree of residential development already 
exists within this Precinct. This Precinct is proposed as the Urban Core of the Bullsbrook Townsite area.  
The current and future landuse for the Precinct include (Table 15): 

Table 15 Central Precinct landuse 

Current Landuse Future Landuse 

 Residential; 

 Wholesale and Retail Trade; and 

 Rural. 

 Urban Core; 

 Commonwealth Land; and 

 Conservation Area. 

6.1 Surface Water and Groundwater 
One surface water stream runs from east to west through the centre of the Central Precinct, under Great 
Northern highway and into the RAAF Pearce airbase. Four separate CCWs areas are located within this 
Precinct. The CCWs have been mapped with a 50 m buffer width in Figure 15, development is not 
permitted within this buffer zone. This is the minimum buffer width, more appropriate buffer widths must 
be determined at the next stage of development. 

Only one groundwater bore is located within this Precinct and has an MGL level of 7.173 m below ground 
surface. Despite the clearance of ground level to groundwater at this location, regional groundwater 
information indicates it is likely groundwater within most of this Precinct is shallow, especially near the 
wetland. Therefore groundwater monitoring will be required at each stage of development to gauge a 
better understanding of the MGL across the Precinct. It may be necessary to control groundwater levels, 
through sub surface drainage or importation of fill, to ensure minimum 1.2 m separation between MGL 
and building floor slabs. 

6.2 Developmental Constraints 
Mapping the environmental characteristics for the Precinct has led to the identification of the following 
potential constraints to development, which will require consideration and/or investigation at the next 
stage of development: 

 Shallow groundwater; 

 Floodplain management; 

 CCWs; 

 Contaminated sites; 

 Bush Forever; 
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 Raw Materials Buffer; 

 Threatened Ecological Communities; and 

 Aboriginal heritage. 

An analysis of areas unsuitable for development due to environmental assets identified Bush Forever 
areas and some small pockets of Conservation Category Wetlands (CCW) that encroach on Urban Core 
areas.  This will reduce the total area suitable for development by 3 ha (Table 16).   

Buffer areas for the CCWs are currently not set and will require assessment at the next stage of 
development through liaison with Department of Water. One Resource Enhancement Wetland exists in 
an area of existing residential development south of Hurd Rd. 

From this analysis, an additional 3 ha of land is considered unsuitable for development as a result of 
some encroachment by Bush Forever Sites and CCWs.  Yet to be determined buffers for the CCWs are 
likely to increase the total area unsuitable for development, although a minimum buffer width of 50 m will 
be required to residential development.  Large development proposals could utilise these areas as POS 
within district and local structure plans. 

An extraction area is located in the south east corner of the Precinct.  The buffer around this area 
comprises 212.3 ha which will require developers to investigate the status of the extraction area and that 
development will not be impacted by extraction activities.  The buffer area is currently mapped as 
‘developable’ pending this investigation. 

Table 16 Central Precinct developable areas 

Landuse Original Developable Area (ha) Constraints Developable Area 
(ha) 

Urban Core 399.6 396.6 
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7. Bullsbrook Townsite Eastern Precinct 

7.1 Description 
The Eastern Precinct is proposed for urban fringe development.  Currently, no significant residential 
development has occurred within this Precinct.  The current and future landuse for the Precinct include 
(Table 17):  

Table 17 Eastern Precinct landuse 

Current Landuse Future Landuse 

 Rural;  

 Field Crops and Stock Raising;  

 Horticultural Crops; 

 Other Livestock; 

 Non Ferrous Mining / Quarrying. 

 Urban Fringe. 

 

7.2 Surface and Groundwater 
One surface water stream runs from east to west through the centre of the Eastern Precinct. A Multiple 
Use wetland covers most of the southern half of this Precinct. 

No bores with groundwater level data are present within this Precinct, so depth to groundwater is 
unknown. Regional groundwater information indicates that groundwater is likely to be shallow. Therefore 
groundwater monitoring will be required at each stage of development to determine the MGL across the 
precinct. It may be necessary to control groundwater levels, through sub surface drainage or importation 
of fill, to ensure minimum 1.2 m separation between MGL and building floor slabs.  

7.3 Developmental Constraints 
Mapping the environmental characteristics for the Precinct has led to the identification of the following 
potential constraints to development, which will require consideration and/or investigation at the next 
stage of development:  

 Shallow groundwater; 

 Floodplain (currently not defined); 

 Wetlands; 

 Raw Materials; 

 Aboriginal heritage. 

An analysis of constraints to developable areas was undertaken using the proposed landuse map 
developed by the City of Swan.  From this analysis, no environmental constraints were identified that are 
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likely to impact on areas suitable for development, with the exception of the 100 yr floodplain for the 
small tributary feeding Ellen Brook.  A Multiple Use Wetland covers the majority of the southern half of 
the Precinct, however the management objectives of this category allows ecologically sustainable 
development.  

Raw materials extraction area buffers cover 98 % of the Western Precinct.  Nearby extraction areas are 
listed as Priority Resource Location areas and include clay and rock resources.  Proposed development 
within these buffer areas will require investigation to demonstrate there will be no adverse impact on 
development from the extractive activities.  These areas are mapped as ‘developable’ pending this 
investigation. 
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8. Bullsbrook Townsite Western Precinct 

8.1 Description 
The Western Precinct is proposed for industrial and commercial industry.  Currently, no significant 
development has occurred within this Precinct.  The current and future landuse for the Precinct include 
(Table 18):  

Table 18 Western Precinct landuse 

Current Landuse Future Landuse 

 Rural;  

 Field Crops and Stock Raising; and 

 Horticultural Crops; 

 Other Livestock; and 

 Industrial; and 

 Commercial Industrial. 

 

8.2 Surface and Groundwater 
The Ellen Brook runs south through the centre of this Precinct. The Brook and its 100 year ARI 
Floodplain encroaches on developable land. Two CCWs are located in the north east of the Precinct. 
The CCWs have been mapped with a 50 m buffer width in Figure 17, development is not permitted with 
this buffer zone. This is the minimum buffer width, more appropriate buffer widths must be determined at 
the next stage of development. 

Three groundwater bore sites are located within the Precinct. Two of these sites contain a cluster of five 
bores at each site. MGL ranges from -0.345 to 0.651 mBGL. These high water table levels indicate more 
groundwater monitoring and management will be required to ensure a minimum separation of 1.2 m from 
MGL to building floor slabs.  It may be necessary to control groundwater levels through sub surface 
drainage, to lower groundwater, or importation of fill, to raise the ground level. 

8.3 Developmental Constraints 
Mapping the environmental characteristics for the Precinct has led to the identification of the following 
potential constraints to development (Figure 17):  

 Shallow groundwater; 

 Contaminated sites; 

 100 year ARI Floodplain; 

 Acid Sulfate Soils; 

 Raw Materials; 

 Wetlands; and 
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 Aboriginal heritage. 

An analysis of constraints to developable areas was undertaken using the proposed landuse map 
developed by the City of Swan.  From this analysis, both the 100 year ARI Floodplain and CCWs will 
impact on the area of developable land.  Combined, these constraints reduce the area suitable for 
development by 54 ha (Table 19).  Additional 100 year ARI Floodplain mapping will be required for the 
tributary feeding Ellen Brook. 

Further, buffer zones are yet to be determined for two CCWs located within the Commercial Industrial 
area.  Groundwater levels within and outside the Western precinct suggest it is likely MGL across the 
entire Precinct may be within 1 – 2 m of the natural surface, indicating the need for a comprehensive 
understanding of MGL within this Precinct.  This is likely to again reduce the area suitable for 
development and will be dependent on the buffers.  Contaminated sites exist within the Commercial 
Industrial area however these areas are developable upon remediation. 

Table 19 Western Precinct developable areas 

Landuse Original Developable Area (ha) Constraints Developable Area 
(ha) 

Commercial Industrial 251.1 246 

Industrial 269.8 220.9 

Total 520.9 466.9 

 

A raw materials buffer zone comprises 141.4 ha in the east of the Precinct.  Development within this 
zone will need to demonstrate development will not be impacted by extractive activities.  This area is 
mapped as ‘developable’ pending this investigation. 
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9. Design Criteria 

The design criteria adopted in this RWMS have been based on the design objectives outlined in Better 
Urban Water Management (WAPC 2008) and take into consideration the site specific conditions and 
developmental constraints. This criteria is outlined below: 

9.1 Water conservation and water use efficiency 
 Developments should aim to achieve a target of less than 100 kilolitres per person per year 

(kL/person/year) for consumers within Perth and new development, where a non drinking water 
source is available, should achieve a target of not more than 60 kL/person/yr scheme water. 

 Waterwise landscaping techniques should be employed in POS and irrigation should be restricted 
during the day. 

9.2 Stormwater management 
 The one-year one-hour ARI event should be retained at source through the use of retention (soakage) 

or storage devices. The Stormwater management manual for Western Australia (Department of Water 
2004–07) contains guidance for the appropriate design of retention systems.  

 The post-development critical duration one-year ARI peak flow and volume should be consistent with 
pre-development flows at the discharge points of all strategy and/or plan areas. 

 Floodways are to be maintained with respect to their ecological value and current hydraulic capacity; 
and should be restored if required so they function as an ecological environment and a healthy 
watercourse. 

 Flood detention/storage areas shall be incorporated into POS and located outside defined floodways. 
Where the one year critical duration ARI event has already been retained (i.e. part of the initial 
losses), this volume does not need to be accommodated again in the detention/storage areas. 

 To reduce health risk from mosquitos, retention and detention treatments should be designed to 
ensure that between the months of November and May, detained immobile stormwater is fully 
infiltrated within a time period not exceeding 96 hours. 

 Swales/vegetated bioretention systems (also referred to as rain gardens) are to be sized at a 
minimum of 2% of the constructed impervious area from which they receive runoff. 

 Where it is proposed to use a computer stormwater modelling tool to assess the impacts of urban 
development and to size structural controls for protection of downstream surface water quality, the 
following pollutant reduction targets are to be achieved (as compared with past urban development 
practices that did not actively manage water quality): 

– at least 80% reduction of total suspended solids 

– at least 60% reduction of total phosphorus 

– at least 45% reduction of total nitrogen 
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– at least 70% reduction of gross pollutants. 

9.3 Protect infrastructure 
 Residential development may not occur within floodways. 

 Minimum habitable floor levels shall be a minimum of 0.5 m above the 100 year ARI flood level in 
rivers or main drainage networks. 

 Minimum habitable floor levels shall be a minimum of 0.3 m above the 100 year ARI flood level in 
local drainage networks. 

 Defined major arterial roads should remain passable in the 100 year ARI event and minor roads 
passable in the 5 year ARI event. 

9.4 Groundwater management 
 Where a perched water table exists or the predicted maximum groundwater level is at or within 

1.2 metres of natural ground levels1, measures should be implemented to ensure that adequate 
separation of building floor slabs from groundwater is achieved. This may include lowering the 
groundwater levels where possible, the importation of clean fill or installation of subsoil drainage. 

 Proposals to lower groundwater levels must demonstrate no or negligible impact on groundwater 
dependent ecosystems.  In particular where subsoil drainage is proposed within the groundwater 
capture zones of wetlands, designs must be developed with consideration of ecological water 
requirements for groundwater dependent ecosystems. 

9.5 Nutrient management 
 Where subsoil drainage is installed for groundwater level or soil moisture control, a 'treatment system' 

(such as a swale or biofilter) at each subsoil drain outlet point will be required (refer to Chapter 9 of 
the Stormwater Management Manual).  

 Clean fill imported onto the site is to have the capacity to reduce phosphorous export via soil 
leaching, while also meeting soil permeability and soil compaction criteria specified by the City of 
Swan. 

 Water quality of any stormwater overflow towards wetlands must be in accordance with the 
requirements of the Department of Environment and Conservation. 

 Manage groundwater quality at pre-development levels (winter concentrations) and, if possible, 
improve the quality of water leaving the development area to maintain and restore ecological systems 
in the catchment. 

 If the pollutant outputs of development (measured or modelled concentrations) exceed catchment 
ambient conditions, the proponent shall achieve water quality improvements within the development 
area. If catchment ambient conditions have not been determined, the development should meet 
relevant water quality guidelines stipulated in the National Water Quality Management Strategy 
(ARMCANZ & ANZECC, 2000). 

                                                        
1 Any proposal to vary the 1.2 m separation distance must demonstrate that building foundations will be sound, based on a 

geotechnical assessment of the site, to the satisfaction of the City of Swan 
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 Prior to the construction of flood detention/storage areas phosphorous retention index testing (PRI) 
will be undertaken to measure the PRI of the soils.  A PRI of less than 10 is considered low and will 
require amendment with high PRI soils such as red clays (DoW 2006).  

9.6 Wetlands 
 Ecological water requirements will be developed by the proponent and will include the determination 

of hydrological buffers to wetlands to determine where subsoil drainage is not allowed so there is 
minimal impact on wetland water levels. 

9.7 Raw Materials 
 In the Northern, Central and Eastern Precincts: developers will be responsible to investigate the 

significance of any Raw Materials sites within 1000 m of a proposed development to identify whether 
it is a key extraction area, priority resource area or extraction area; and also to investigate the likely 
effects of vehicular traffic, noise, blasting, dust and vibration arising from the extractive industry on the 
proposed development (Basic Raw Materials Policy No. 2.4). 
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10. Further investigation 

The Department of Water have advised that the requirement for a District Water Management Strategy 
or Local Water Management Strategy to support any future rezoning will be dependent on constraints of 
the subject land.  The region included by the boundary extension made to the Eastern Precinct should be 
given particular attention in any future investigations, as this region has not been examined thoroughly in 
this report. 

10.1 Drainage and monitoring 
Storm water quantity and quality, and its impact upon local groundwater levels and quality, must be 
considered as development progresses in the future rezoned areas. All rezonings from rural landuse to 
more intensive landuse, such as residential, commercial and industrial, will cause an increase in 
stormwater runoff due to the increased proportion of impermeable surfaces. Runoff is a significant source 
of nutrients and other contaminants, water quality of runoff from roads and other paved surfaces can be 
variable and is dependent on local soil types, land use and climate. In particular, the rural to industrial 
rezoning in the Northern and Western Precincts has potential to adversely impact surface and ground 
water quality. Therefore future water management planning should endeavour to achieve the following 
drainage and monitoring standards: 

- Infiltrate storm water as close to the source as possible using water sensitive urban design 
(WSUD). This will assist in maintaining existing ground water levels and will reduce the potential 
for surface water and groundwater contamination.  

- Implement a water quality monitoring program in future rezone areas where it is predicted that 
water quality may be adversely impacted. This may include water quality monitoring of the 
waterway running through the Northern Precinct, to assess the impact of the rezoning from rural 
to industrial landuse. 

The sands and deep sands that dominate the Northern Precinct are ideal for close to source infiltration; 
however extensive WSUD infrastructure may be required to encourage infiltration in the remaining 
precincts. WSUD infrastructure that may be applicable to the area include: 

- infiltration basins and trenches 

- soakwells 

- biofilters 

- rainwater storage and reuse systems 

- swales and buffer strips 

The drainage and monitoring requirements should be identified in future Local Water Management 
Strategies and Urban Water Management Plans. 
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10.2 Groundwater 
Further investigation is required into groundwater levels over the entire Bullsbrook Townsite area. The 
area falls outside the area covered by the Perth Groundwater Atlas and there is no groundwater contour 
data readily available.  There are only 12 bores within the Bullsbrook Townsite area with groundwater 
levels in DoWs WIN database, and a further 44 bores within 3 km of the area. Assessment of these 
bores indicates that groundwater is very shallow in the area and that inundation is common, especially 
during wet winters. 

There are no bores with groundwater level data located within the Central Precinct, only one bore in each 
of the Northern and Eastern Precincts and 11 bores in the Western Precinct. The bore in the Eastern 
Precinct has an MGL level of 6.9 m below ground surface; however this is not representative of the entire 
precinct, especially the southern half which is predominantly covered by a Multiple Use Wetland. 
Furthermore the 11 bores located in the Western Precinct are clustered in just 3 distinct sites, therefore 
these bores cannot be used to categorise the entire precinct. 

Based on the current level of information available, it is impossible to generate accurate groundwater 
contours or make specific comment on the likely groundwater conditions within the Bullsbrook Townsite 
area. Accurate groundwater levels are necessary in order to determine groundwater management 
requirements for development, such as subsurface drainage or importation of fill, to ensure minimum 1.2 
m separation between MGL and building floor slabs. There is an urgent need to undertake further 
groundwater monitoring to establish a local and regional groundwater level understanding.  Due to the 
large scale of the Bullsbrook Townsite area, it is appropriate for this monitoring to be undertaken by 
developers as required during their development process.  However some monitoring is likely to be 
required of City of Swan to support future monitoring by developers. 

 

10.3 Wetland buffer zones and waterway foreshore areas 
Maps presented in this RWMS show the minimum wetland buffer zone and waterway foreshore area, of 
50 m and 30 m respectively. More appropriate buffer widths must be determined at the next stage of 
development. 

Determination of the appropriate wetland buffer width depends on the intended purpose of the buffer as 
well as the surrounding landuse and groundwater control methods. 

Determination of the appropriate waterway foreshore area will require assessment using the biophysical 
criteria. 
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11. Implementation 

The Western Australian Planning Commission recommends that land and water planning are undertaken 
concurrently, rather than independently and consecutively, so that consideration of water issues is 
integrated with other planning and development matters. This ensures that appropriate water information 
is available to support land planning decisions. Water resources should be considered at each planning 
stage and information derived at each stage can then be carried through to inform the subsequent 
planning stage. This will facilitate better management and use of urban water resources by ensuring an 
appropriate level of consideration is given to the total water cycle at each stage of planning. Better Urban 
Water Management (WAPC 2008) provides a framework for water planning and guidance on suitable 
timing/scheduling of various water planning documents. This results in holistic planning decisions that 
are underpinned by informed consideration of the total water cycle. 

It is recommended that water planning continues alongside the master planning process, in accordance 
with Better Urban Water Management (WAPC 2008). This may include District Water Management 
Strategies, Local Water Management Strategies and Urban Water Management Plans. The DWMS and 
LWMS will be required to support localised structure planning and the UWMP will be required to support 
any subdivision proposals. These water management documents will be the responsibility of the 
developer, with support from the City of Swan and the Department of Water. 

If the planning process is conducted as recommended, the strategies and plans prepared will achieve 
best practice urban water management outcomes and will be consistent with: 

- State Water Plan 2007 

- State Water Strategy 2003 

- State Planning Strategy 1997 

- Liveable Neighbourhoods 2007 

- State Planning Policy 2.9 Water Resources 2006 

 

Future water management documents will address key issues for the Bullsbrook Townsite area: 

 Water use and consumption targets – this will identify water sources and options for re-use; 

 Development scale water balance – this will identify water demands to demonstrate they meet water 
consumption targets; 

 Groundwater management – this will include groundwater monitoring to identify MGL to support 
development and measure groundwater quality;  

 Surface Water Management – this will include the monitoring of surface water quality to ensure 
surface water quality targets for the Ellen Brook catchment are being met; and 

 Establishment of appropriate buffers from CCWs to residential development 
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 Establishment of appropriate foreshore reserve area for streams 

Table 20 outlines the recommended implementation strategy, timing and responsibilities. 

Table 20  Implementation strategy 

Strategy Issue Timing Responsibility 

Development of  Local 
Water Management 
Strategy or Urban 
Water Management 
Plan 

Surface Water; 
Groundwater; Water 
Quality; Water Balance; 
Environmental 
Constraints; Surface 
and Groundwater 
Monitoring 

Prior to approval of 
Local Structure Plan or 
subdivision plan 

Developer, with support 
from City of Swan and 
Department of Water 

MGL Flooding / clearance 
from groundwater 

Prior to approval of 
District or Local 
Structure Plan 

Developer 

Raw Materials impact Noise, traffic, blasting, 
dust and vibration 

Prior to approval of 
District or Local 
Structure Plan 

Developer, Western 
Australian Planning 
Commission 

CCW buffer widths Wetlands Prior to approval of 
District or Local 
Structure Plan 

Developer; Department 
of Water 

Foreshore reserve Waterways Prior to approval of 
District or Local 
Structure Plan 

Developer, with support 
from City of Swan and 
Department of Water 

Waste water planning Wastewater Prior to approval of 
District or Local 
Structure Plan 

City of Swan, with 
support of Water 
Corporation 

11.1 Amendments to planning documents 
The most recent Bullsbrook Townsite Land Use Master Plan (A Johnson 2012, pers. comm., 29 Mar) 
recommends a number of rezonings compared to the Local Planning Scheme and Metropolitan Region 
Scheme. These include: 

- 113.7 ha in the centre of the Northern Precinct to be rezoned from rural to industrial 

- 194.5 ha in the eastern portion of the Northern Precinct to be rezoned from rural to residential 

- The remaining rural land in the western portion of the Northern Precinct to be rezoned to 
conservation 

-  All rural land in the Central Precinct to be rezoned to residential, excluding a small portion along 
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the Great Northern Highway (0.015 ha) which will be rezoned to commercial 

- All land in the Eastern Precinct  (313 ha) to be rezoned from rural to residential, excluding 
conservation areas bordering the surface water stream running through the precinct 

- All land in the Western Precinct (524 ha) to be rezoned from rural to industrial, excluding 
conservation areas bordering the Ellen Brook 

Table 21 summarises the future rezoned areas, and the amendments to be made to the Metropolitan 
Region Scheme and the Local Planning Scheme. 

Table 21 Future rezoned areas 

Precinct Area 
(ha) 

Current 
zoning 

Future zoning - 
BTLUMP 

Future zoning - 
MRS 

Future zoning - LPS 

Northern 113.7 Rural Industrial Industrial General industrial 

Northern 194.5 Rural Residential Urban Residential development 

Northern  Rural Conservation Parks and 
recreation 

Regional reserve – parks 
and recreation 

Central  Rural Residential Urban Residential development 

Central 0.015 Rural Commercial Urban General commercial 

Eastern 313 Rural Residential Urban Residential development 

Western 542 Rural Industrial Industrial General industrial 
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Appendix A 

Monitoring guidelines for developers 

 

 



1GHD Waterways: Monitoring guidelines for the developer

Monitoring guidelines for the developer

Within the Better urban water management (WAPC, 2008) framework there is a requirement for
monitoring to be undertaken to establish the predevelopment condition of surface and groundwater and
to monitor the impact of development.

Post-development monitoring is always required and the extent and duration of this requirement will be
established during the preparation of your water management strategy or plan.  In order to determine the
appropriate level of pre-development monitoring to be undertaken before development may proceed it
will be essential to discuss the development with the Department of Water as soon as possible.

However, the following questions may be useful to give some guidance as to the likely requirements:

Is the land to be developed close to, or does it contain any of the following sensitive water
resource areas?

» Public drinking water source area or underground water pollution control area

» Environmental protection policy or any other natural or man made lake or surface water body

» Conservation category, resource enhancement or any other natural or man made wetland

» Coastal water, estuary, river, creek, Drain or any other waterway

If any of the above exist within the boundaries of the site some degree of predevelopment surface and/or
groundwater flow and quality monitoring will be required.  The proximity and direction of surface and
groundwater flow must be considered by experienced hydrologists and/or hydrogeologists to determine
appropriate monitoring where any of the above exist in the vicinity of the development.

Does existing information indicate that groundwater is within 5 m of the ground surface?

Yes: 12 to 18 months of monthly groundwater level monitoring including a minimum of 2 winters will be
required to establish with some accuracy the maximum groundwater level on the site.

No: A limited number of bores may be required on site to confirm the depth of maximum groundwater but
a short period of record is often satisfactory when combined with longer records within reasonable
proximity to the site.

Does existing information indicate that groundwater is within 10 m of the ground surface?

Yes: A limited number of bores may be required on site to confirm the depth of maximum groundwater
but a short period of record is often satisfactory when combined with longer records within reasonable
proximity to the site.

No: Test pitting to a minimum depth of 5 m will be required on the site to demonstrate that no
groundwater is intercepted.

Monitoring of sites that require groundwater quality monitoring because of the presence of sensitive
water resource areas but where the groundwater is shown to be deep (>5 m from the surface) may be
discontinued if it is demonstrated that:

» There is no ecological impact on sensitive water resource areas

» The local soil is capable of retaining and/or removing nutrients and other pollutants
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Appendix B 

Best Management Practice examples 
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NOTES:
1. GROUNDWATER 300MM FROM AAMGL
2. EMPTYING TIME < 4 DAYS
3. SIDE SLOPES SHOULD GENERALLY BE NO STEEPER THAN 1:6
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Appendix C 

Bullsbrook Townsite Land Use Master Plan 
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Appendix D 

Local Planning Scheme 
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Appendix E 

Metropolitan Region Scheme 
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