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EXECUTIVE SUMMARY

Item Summary Structure Plan Ref (section no.)

Total area covered by the structure plan 38.0019 hectares Part 2, section 1.2.2

Area of each land use proposed: Hectares Lot yield

- Rural Residential ~30 30 Part 2, section 1.2.2

Estimated lot yield 30 Part 2, section 1.2.2

Estimated number of dwellings 30 Part 2, section 1.2.2

Estimated residential site density 1 dwelling per hectare Part 2, section 1.2.2

Estimated population 84 persons*

Number of high schools Nil - not required N/A

Number of primary schools Nil - not required N/A

Estimated commercial floor space Not applicable N/A

Estimated area and % of public open 

space

- Regional open space Nil N/A

- District open space Nil N/A

- Neighbourhood park Nil N/A

- Local park Nil N/A

Estimated natural areas ~8 hectares (subject to variation 

dependent on foreshore reserve 

of Dolby Creek and preferred road 

access option)

N/A

* based on 2011 Census, average person per household for the state suburb of Waggrakine.

The Dolbys Drive Structure Plan (the structure plan) area 

is located within the suburb of Waggrakine, in the Shire of 

Chapman Valley. 

The structure plan proposes the creation of approximately 

1 hectare rural residential lots to facilitate rural residential 

living.  Due to the current land ownerships and the 

access to the area, the structure plan proposes three 

options for access to the newly created lots. The 

preferred access option will be dependent on the staging 

of subdivision by landowners. 

The structure plan proposes the introduction of a 

foreshore reservation which covers Dolby Creek. This will 

ensure protection of the local environmental asset and 

provide appropriate buffers for development. 
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Dolbys Drive Structure Plan

Part One - Implementation 
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1.0 Structure Plan Area
The Dolbys Drive Structure Plan (the structure plan) 

applies to the land contained within the structure plan as 

shown on the structure plan map (Plan 1).

2.0 Operation
The structure plan comes into effect on the date 

approved by the Western Australian Planning 

Commission (WAPC).

3.0 Staging
The structure plan proposes three access scenarios to 

ensure flexibility in the plan and  will allow development 

to occur independent of other landowners’ development 

intentions. 

Staging of the structure plan will be influenced by access, 

and will radiate from access points according to market 

forces and aspirations of individual owners. 

Each parent lot will represent a stage of subdivision; 

however it is not expected in the outset that each lot will 

subdivide to the ultimate development layout through a 

single subdivision stage. Staged  subdivision may retain 

large lots around existing houses and improvements, 

whilst providing for part development as an interim 

measure.

Implementation 

Areas with access from Cooper St or Dolbys Drive will 

subdivide independently. Others will subdivide based on 

whichever access scenario can be achieved first. Then, 

lot by lot from the scenario achieved. 

All access scenarios are able to be achieved subject 

to detailed design. Each scenario may require different 

construction specifications, particularly where the roads 

cross over Dolby Creek. Additional measures, such as 

demonstration of adequate sight lines and potential flood 

mitigation measures may also be required, depending on 

which scenario is progressed.

The structure plan and Local Water Management 

Strategy (LWMS) provide for coordinated stormwater 

management, with basins for the 100 year flood located 

within the Dolby Creek foreshore reserve. Subdivision 

stages occurring ahead of the development of the 

Dolby Creek foreshore reserve on other lots will need 

to incorporate temporary measures and areas for flood 

mitigation. The sizing, location, and decommissioning of 

temporary drainage infrastructure should be incorporated 

within Urban Water Management Plans prepared as a 

condition of subdivision. 

The provision of infrastructure and roads will be 

determined at the time of subdivision. 

There are no requirements for schools or additional social 

infrastructure within the structure plan area.

4.0 Subdivision and Development 
Requirements

Subdivision and development is subject to the 

requirements of the Rural Residential zone as specified in 

the Shire of Chapman Valley operative planning scheme.

4.1 Subdivision Requirements 

Lots are to generally be a minimum of 1.0 hectare in 

area.  Variations may be considered where it can be 

satisfactorily demonstrated that the subdivision is in 

accordance with the general intent of the structure 

plan, the objectives of the Rural Residential zone and is 

consistent with orderly and proper planning.   

The structure plan requires the following matters to be 

considered at the time of subdivision:

• Bushfire Management Plan 

• Urban Water Management Plan

• Foreshore Management Plan
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Plan 1: Dolbys Drive Structure Plan
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It is recommended that conditions be imposed upon lots 

abutting the North West Coastal Highway ‘Major Road’ 

reserve to ensure that:

• a notification is placed on the certificates of title to 

state that the lots are in the vicinity of a proposed 

transport corridor and may in the future be affected 

by transport noise.

• a covenant is placed on the certificates of title to 

prevent vehicular access to and from the ‘Major 

Road’ scheme reserve.

In addition to the above, conditions may be imposed for 

lots abutting Dolby Creek to require ceding of a foreshore 

reserve to be vested as a reserve for recreation. 

4.2 Development Provisions 

Development provisions are to be in accordance with 

the Shire of Chapman Valley operative local planning 

scheme.  In addition, the following specific development 

provisions apply:

i. Sites that are likely to experience inundation during 

the 100 year ARI event will be required to be raised 

a minimum 300 mm above the maximum inundation 

level.  Sites which are not likely to be inundated will 

be required to be raised 150 mm above the lowest 

point.  The required finish floor levels are depicted on 

Figure 1.

ii. Reticulated sewerage is not available within the 

structure plan area. On-site effluent disposal will be 

required.

4.3 Land Use Permissibility 

Land uses shall be in accordance with the Rural 

Residential zone of the Shire of Chapman Valley operative 

local planning scheme. 

5.0 Local Development Plans

The structure plan does not require the preparation of 

local development plans. 
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Figure 1: Post development 1 in 100 AEP flood extent (Source: Extracted from Dolbys Drive Local Water 
Management Strategy)
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Dolbys Drive Structure Plan

Part Two - Explanatory Section
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1.1 Introduction and Purpose 
The Dolbys Drive Structure Plan (the structure plan) 

has been developed in accordance with Part 4, clause 

15(c) of the Planning and Development (Local Planning 

Schemes) Regulations 2015 (the Regulations). 

The intent of the structure plan is to guide development 

of a rural residential area, characterised by:

• Rural living lots; and

• Conservation of environmental character.

The purpose of the structure plan is:

• To coordinate access that aligns with future 

subdivision.

• To support conservation of environmental character 

and allow for low-key recreation opportunities 

through creation of a foreshore reserve along Dolby 

Creek.

• To facilitiate proper and orderly planning that 

accommodates fragmented land ownership within 

the structure plan area.

1.0 Planning Background

1.2 Land Description

1.2.1 Location

The structure plan area is located approximately 11 

kilometres north of Geraldton, within the Shire of 

Chapman Valley local government area. The structure 

plan area abuts the City of Greater Geraldton local 

government area to the south and west. 

The structure plan area is bounded by existing 

development to the north and east, Cooper Street, 

a local distributor road, and beyond that, existing 

development, to the south and future road reserve to the 

west. Dolby Creek cuts through the structure plan area, 

from southwest to northeast. The location is shown in 

Figure 2. 

1.2.2 Area and Land Use

The structure plan area consists of primarily rural lifestyle 

land uses, including cleared areas, existing dwellings and 

remnant vegetation along Dolby Creek.  The total area of 

the site is 38 hectares.

The structure plan proposes lots sizes generally of 1 

hectare. In some situations the lots are smaller where 

part of the lot has been ceded for foreshore reserve or for 

access.

The structure plan has been developed in line with the 

local planning scheme and maintains the land use in the 

area as rural residential. The provisions of the scheme 

and this structure plan only permit one dwelling per lot.  

In accordance with the proposed lot layout, the structure 

plan  potentially yields 30 dwellings. 

1.2.3 Legal Description and 
Ownership

The structure plan area consists of six freehold lots, all in 

separate private ownership.
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Figure 2: Location of the Dolbys Drive Structure Plan Area
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1.3 Planning Framework
1.3.1 Zoning and Reservations

The Shire of Champan Valley Local Planning Scheme 

No.2 (LPS2) was gazetted on 20 November 2013. The 

subject land is zoned ‘Rural Residential’ (Rural Residential 

area 1) as shown in Figure 3. According to the LPS2, the 

objectives of the Rural Residential Zone are to: 

a. Provide for residential development within a low-

density environment; 

b. Provide for other land-uses compatible with a high 

level of residential amenity; 

c. Prevent the establishment of land-uses more 

appropriately undertaken in commercial and/or 

industrial areas; and 

d. Protect the environmental and landscape values of 

the land.  

LPS2 denotes a major road reserve to the western 

boundary of the structure plan area as well as parks and 

recreation reserve to the north east of the structure plan 

area along the existing Dolby Creek reserve, as shown in 

Figure 3. 

Development within the Rural Residential Zone 1 is to 

be in accordance with schedule 1 of the scheme text.  

Subdivision and land use is to be in accordance with 

a structure plan adopted by the local government and 

endorsed by the WAPC.

Figure 3: Local Planning Scheme No. 2
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1.3.2  Regional and Sub-Regional 
Structure Plan

The structure plan is impacted by two  broader structure 

plans, as detailed below and on the subsequent pages.

Greater Geraldton Structure Plan

The final Greater Geraldton Structure Plan (GGSP) was 

released in June 2011, and is an update of the 1999 

Greater Geraldton Structure Plan. The GGSP is intended 

as an interim measure until local governments have 

prepared new local planning strategies and/or district 

structure plans. The GGSP is used as a basis for the 

preparation of wider strategic regional planning. 

The structure plan area is identified within the GGSP 

as ‘Rural Living’, with ‘Development Zone Four - 

Waggrakine’ proposed for future intensification to the 

south, as shown in Figure 4. 

Future road realignment of a ‘primary road distributor’, is 

identified to the west of the structure plan area.   

Figure 4: Greater Geraldton Structure Plan
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Figure 5: Draft Northern Geraldton District Structure Plan

Draft Northern Geraldton District Structure 
Plan

The Draft Northern Geraldton District Structure Plan 

(NGDSP) was released in 2006, with the purpose of 

providing a district structure plan that progresses key 

elements of the GGSP (1999). The NGDSP provides an 

overall guide for the future development of the area and 

reflects and refines key recommendations of the GGSP 

in terms of identifying land for rural living and residential 

uses (Figure 5).  

The NGDSP identifies the structure plan area as ‘Future 

Rural Residential’, within the general locality (referred 

to as White Peak). This has now been implemented by 

LPS2, which identifies the land as ‘Rural Residential’. The 

structure plan provides a plan for development in line with 

the rural residential use.

The NGDSP  identifies a future regional distributor road 

to the west of the structure plan area, in accordance with 

the GGSP. An indicative creek setback is also shown 

along Dolby Creek.
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 1.3.3 Planning Strategies

Local Planning Strategy

The Shire of Chapman Valley Local Planning Strategy was 

endorsed by the WAPC on 20 November 2007. 

The Local Planning Strategy identifies part of the 

structure plan area as being proposed rural residential 

(1-4ha) and part as existing rural residential.

1.3.4 Planning Policies

The following State Planning Policies (SPP) are 

considered applicable to the development of the structure 

plan.

State Planning Policy No 2.5 – Land Use 
Planning in Rural Areas (SPP2.5) 

SPP2.5 outlines guidelines for supporting both rural 

and rural living land uses to cater for future needs. The 

structure plan has been developed to comply with the 

requirements of SPP2.5. In particular, the structure 

plan provides appropriate access to services, facilities 

and amenities, is guided by existing land supply and 

promotes good environmental and landscape outcomes. 

The structure plan will ensure vehicle access to all lots 

and is supported by an LWMS to manage water and 

appropriate foreshore management of Dolby Creek.
Lots within the structure plan are envisaged to be 

approximately 1 ha. As a result, at the time of subdivision, 

lots will have to provide water through a reticulated 

supply.

State Planning Policy No. 2.9 – Water 
Resources (SPP2.9)

SPP2.9 provides a policy basis for planning proposals 

and decisions to respond to integrated water cycle 

management. The policy is supported by detailed 

planning guidelines - Better Urban Water Management 

(WAPC 2008).  Better Urban Water Management (WAPC 

2008) provides a model for developers to address water 

related management issues at various stages of planning 

and presents design objectives for water conservation, 

stormwater and groundwater management. 

A LWMS has been prepared to support the Dolbys Drive 

Structure Plan and can be viewed in Appendix A. 

State Planning Policy No. 3 - Urban Growth and 
Settlement (SPP3)

SPP3 sets out principles and considerations when 

planning for urban growth and settlement in Western 

Australia. Section 5.6 refers to the management of rural-

residential growth through the application of SPP2.5. 

The application of SPP2.5 to the Dolbys Drive Structure 

Plan is discussed previously.

State Planning Policy No. 3.4 – Natural Hazards 
and Disasters (SPP3.4)

SPP 3.4 ensures planning for natural disasters as a 

fundamental element of the preparation of the structure 

plan to minimise adverse impacts of such an event. 

 

The structure plan responds to the policy, and provides 

a spatial and planning framework to address issues 

associated with bushfire risk as required by SPP 3.7. 

A reserve has been proposed for the Dolby Creek to 

manage drainage and potential flood risks.

State Planning Policy No. 3.7 – Planning in 
Bushfire Prone Areas (SPP3.7) and Guidelines 
for Planning in Bushfire Prone Areas  

SPP 3.7 provides a policy framework to manage 

development within mapped bushfire prone areas within 

Western Australia. Policy provisions limit intensification 

of vulnerable land uses and development in areas of 

unacceptable bushfire risk. SPP 3.7 is supported by 

the Guidelines for Planning in Bushfire Prone Areas. 

The guidelines provide the methodology to assess 

bushfire risk, and sets out bushfire protection criteria for 

development in bushfire prone areas.

Part of the structure plan area is located within a mapped 

bushfire prone area, therefore bushfire hazards and 

compliance with bushfire protection criteria are outlined in 

section 2.4.
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State Planning Policy No. 5.4 – Road and Rail 
Transport Noise and Freight Considerations in 
Land Use Planning (SPP5.4) 

SPP 5.4 provides a policy framework to manage conflicts 

that arise between sensitive land uses and road and rail 

transport noise.

The North West Coastal Highway, which carries some 

freight vehicles, is a primary road distributor and state 

freight road. SPP5.4 requires consideration of planning 

related issues across a 15-20 year horizon. The 

realignment of the primary road distributor to the western 

boundary of the structure plan area may present noise 

impacts to residential lots in the future. 

The proposed Primary Distributor Road alignment along 

the western boundary of the structure plan area is 

contained within the former Geraldton to Northampton 

rail alignment which is now a reserve under the 

management of Main Roads WA. It should be noted that 

there is uncertainty over a timeframe for this alignment 

being constructed with it being a long term scenario. 

The timeframe for this alignment is likely to be further 

increased in the event that the Geraldton Outer Bypass/

Oakajee Narngulu Infrastructure Corridor is constructed, 

in which case the alignment to the west of the structure 

plan would not be a significant heavy haulage route and 

would instead serve a more intra-Geraldton function for 

domestic vehicle trips and may even become a local 

government alignment rather than a Main Roads WA 

alignment.

The lots proposed in the structure plan are considered to 

be of a large enough area to facilitate sufficient setbacks 

from this alignment.

1.3.5 Other Relevant State Planning 
Documents  

Development Control Policy No. 1.1 - 
Subdivision of Land

DCP 1.1 sets out the general principles that are used by 

WAPC in determining applications for the subdivision of 

land. This will be applicable when future subdivision is 

undertaken.

Development Control Policy 2.2 Residential 
Subdivision

DCP 2.2 sets out the general principles that are used by 

WAPC in determining applications for the subdivision of 

residential land.

1.3.6 Pre lodgement consultation 

The structure plan was advertised for public and State 

government agency comment for an extended period 

between 30 November 2016 - 31 January 2017.

A total of 13 submissions were received, 9 from state 

government agencies, 3 from landowners in the structure 

plan area and 1 from a community member. 

Of the submissions received from landowners, 3 

registered an objection on the submission form, although 

there was no objection to the overall intent of the 

structure plan. Key comments included:

• queries regarding potential lots sizes; and

• comments relating to water and wastewater 

elements of the area.

The comments have been reviewed and where 

appropriate, the structure plan has been amended.
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2.0 Site Conditions and Environment

2.1 Biodiversity and Natural Area 
Assets

2.1.1 Vegetation 

Vegetation within the structure plan  area has for 

the most part been cleared, outside of the remnant 

vegetation existing along Dolby Creek. Remaining 

shrubland is located within the foreshore reserve and will 

not be affected by the structure plan. 

2.1.2 Fauna

It is unlikely that the structure plan area provides habitat 

for any fauna due to the lack and degraded nature 

of existing vegetation. The structure plan’s proposed 

retention of remnant vegetation along Dolby Creek and 

the creation of a foreshore reserve will retain its role as a 

wildlife corridor.

2.2 Landform and Soils

The structure plan area is located on a natural depression 

in the Spearwood Dune System, with the Dolby Creek 

running through the site from north east to south west 

(Land Insights 2016).

The structure plan area reaches a maximum elevation 

of 65 m AHD at the northern boundary, and falls south 

towards the Dolby Creek. The creek runs from the north 

east of the site at around 54 m AHD to the south west of 

the site at around 37 m AHD. In the most southern part 

of the site, the relief rises to 47 m AHD

The structure plan area is located within the Central 

Coast region, which is comprised primarily of Tamala 

limestone and its products. The Tamala dune system 

comprises of lithified limestone overlain by deep yellow 

sands and red loams.

The Geological Survey of Western Australia (1971) 

mapping of surface geology identifies that the structure 

plan area progresses from red and yellow sands to 

limestone from south to north. The dunal depression 

is dominated by alluvium, colluvium and miscellaneous 

soils.

The freely draining yellow sandplain overlying limestone 

makes up the bulk of the soils within the structure plan 

area. Red Spearwood sands also occur over limestone, 

which are freely draining and more fertile than the yellow 

sandplain soils.

The soil characteristics at the structure plan area should 

be confirmed prior to the preparation of Urban Water 

Management Plans to confirm the infiltration rate of soils 

within the structure plan area.

Mapping by Landgate indicates there is a moderate 

to low risk of acid sulfate soils occurring within 3 m of 

the surface in the Dolby Creek bed. This area will be 

protected with the establishment of a foreshore reserve.

2.3 Groundwater and Surface 
Water

A LWMS has been prepare to support the structure 

plan.  The LWMS provides an overview of the surface 

and groundwater characteristics. These are summarised 

below and described further in the LWMS.

2.3.1 Surface water 

A creek runs through the centre of the structure plan area 

from east to west. There are no permanent surface water 

features on the site.

Surface water on the structure plan area drains to Dolby 

Creek in the centre.

2.3.2 Groundwater

There is no groundwater quality data available for bores 

within the structure plan area. A single bore, WIN Site ID 

20002914, has a recorded Total Dissolved Solids (TDS) 

result of 1519 mg/L, however it is unknown when this 

sample was taken.
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2.4 Bushfire Hazard

2.4.1 Hazard Assessment

Parts of the structure plan area are located within a 

mapped, designated bushfire prone area, as shown on 

Figure 6. The bushfire prone area includes all land within 

100 metres of intact stands of remnant vegetation.

To consider bushfire hazard, vegetation type is classified 

in accordance with AS 3959 Construction of buildings in 

bushfire-prone areas.

Remnant vegetation within the disused rail corridor, 

outside the structure plan area, is open scrub, reflecting 

the vegetation class D- scrub from AS3959. 

Remnant vegetation along Dolby Creek is open 

shrubland, reflecting vegetation class C - Woodland 

from AS3959, with a few pockets of class D - scrub. The 

majority of the structure plan area is managed pasture 

with an effective downslope of less than five degrees. 

Based on the current Guidelines for Planning in Bushfire 

Prone Areas and technical appendices, scrub reflects 

an extreme bushfire hazard, open woodland reflects 

a moderate bushfire hazard, and pasture reflects a 

moderate bushfire hazard. These hazard levels are 

illustrated in Figure 7.

The structure plan does not propose any intensification of 

land use within areas of extreme bushfire hazard; stands 

of remnant vegetation are predominantly retained within 

the foreshore reserve. Figure 6: Bushfire prone areas (source: Office of Bushfire Risk Management, 2016)
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It is possible that bushfire hazard level may increase with 

restoration of Dolby Creek. Figure 7 illustrates areas of 

the structure plan that may have an increased bushfire 

hazard level in future as a result of creek restoration.

Within bushfire prone areas, state planning policy 

and deemed provisions of the local planning scheme 

require that a bushfire attack level (BAL) assessment is 

undertaken. Bushfire Attack Level (BAL) is described in 

the Australian Standard 3959 Construction of Buildings 

in Bushfire-Prone Areas (AS 3959), as referenced in the 

Building Code of Australia (as amended). BAL provides 

a category of the level of exposure of a development to 

bushfire risk.

• BAL-FZ (flame zone)

• BAL-40

• BAL-29

• BAL-19

• BAL-12.5

• BAL-Low

In line with state planning policy, development of 

habitable buildings will not be supported in areas 

influenced by a BAL-40 or BAL-FZ. Within the structure 

plan area, there is sufficient land on all proposed lots 

where a BAL of 29 or less can be achieved. To achieve 

this, based on the topography of the site (downslope 

>0-5 degrees), a minimum 25 metre setback from 

areas of woodland (creek line) will be required, and 

a minimum 22 metres setback from areas of scrub 

(western boundary), with land within at least nine metres 

of the house being managed grass or other low threat 

landscaping.This setback is shown on Figure 7, and can 

be easily achieved by all lots. 

Vegetation within the Primary Regional Road Corridor 
reflects a scrub vegetation class, and an extreme 
bushfire hazard.

Pockets of open woodland through Dolby Creek will 
increase in hazard level as restoration is undertaken.

Outside of the immediate creek line, land within 
the Dolbys Drive structure plan reflects pasture. 
Being within 100 metres of other vegetation, it has a 
moderate bushfire hazard.

Pockets of scrub within Dolby Creek reflect an 
extreme bushfire hazard
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Figure 7: Bushfire hazard levels and minimum setbacks for development
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2.4.1 Bushfire Protection Criteria

Appendices to the Guidelines for Planning in Bushfire 

Prone Areas include bushfire protection criteria to assist 

in the assessment of planning proposals in areas of 

bushfire risk. The following provides an assessment 

against the criteria (acceptable solutions) as relevant to 

the structure plan.

Element 1: Location

A1.1 Development location

The strategic planning proposal, subdivision and 

development application is located in an area that is or 

will, on completion, be subject to either a moderate or 

low bushfire hazard level, or BAL–29 or below.

As shown on Figure 7, all lots within the bushfire prone 

area can achieve a BAL-29 or lower, with the setback 

from remnant vegetation or areas of unmanaged 

grassland/pasture being managed as an asset protection 

zone. 

Element 2: Siting and design of development

A2.1 Asset Protection Zone (APZ)

Every habitable building is surrounded by, and every 

proposed lot can achieve, an

APZ depicted on submitted plans, which meets the 

following requirements:

• Width: Measured from any external wall or supporting 

post or column of the proposed building, and of 

sufficient size to ensure the potential radiant heat 

impact of a bushfire does not exceed 29kW/m² 

(BAL-29) in all circumstances.

• Location: the APZ should be contained solely within 

the boundaries of the lot on which the building is 

situated, except in instances where the neighbouring 

lot or lots will be managed in a low-fuel state on an 

ongoing basis, in perpetuity (see explanatory notes).

• Management: the APZ is managed in accordance 

with the requirements of ‘Standards for Asset 

Protection Zones’. (see Schedule 1).

Lot sizes within the structure plan area are sufficient 

to maintain a sufficient asset protection zone of 10 

to 25 metres (dependant on the location and nearest 

vegetation class which ranges from woodland to 

grassland) and achieve BAL-29 or less.

Element 3: Vehicular Access

It is not possible to assess the acceptable solutions for 

this element at the level of the structure plan. Subdivision 

will confirm road locations, lot layouts, and vehicular 

access. The performance principle for this element is:

P3

The internal layout, design and construction of public

and private vehicular access and egress in the 

subdivision/ development allow emergency and other 

vehicles to move through it easily and safely at all times.

Emergency access/egress routes are provided for 

all access scenarios in accordance with Element 3 - 

Vehicular Access in Appendix 4 of the Guidelines for 

Planning in Bushfire Prone Areas. Emergency access 

ways will be required to be provided as a right of way or 

public access easement in gross to ensure accessibility 

to the public and emergency services. 

Element 4: Water

A4.1 Reticulated areas

The subdivision, development or land use is provided 

with a reticulated water supply in accordance with the 

specifications of the relevant water supply authority and 

Department of Fire and Emergency Services.

In line with the servicing strategy, all lots will be provided 

with a reticulated water supply.
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2.5 Heritage
A desktop analysis was undertaken to understand the 

heritage details for the structure plan area.  The desktop 

revealed that the structure plan area does not contain 

any Registered Aboriginal Sites. The structure plan area 

does not contain any state or locally listed heritage 

properties. The western boundary of the structure plan 

abuts the former Geraldton to Northampton rail alignment 

but does not propose any development within this former 

rail alignment.

2.6 Foreshores
Dolby Creek flows through the structure plan area. The 

structure plan identifies an indicative foreshore reserve 

for Dolby Creek. The extent of the indicative reserve 

was determined onsite with the Department of Water 

as a nominal 30 metre reserve based on the current 

quality and extent of vegetation in the riparian zone, and 

reasonable opportunities for revegetation. This should be 

further refined and confirmed at subdivision, taking into 

account existing remnant vegetation, existing fence lines, 

and the nature of the creekline in certain locations. The 

foreshore reserve is to be ceded at the subdivision stage 

and vested with the Shire of Chapman Valley.

The foreshore reserve within the structure plan area will 

link to existing foreshore reserve along Dolby Creek to 

the  east, and further west. Development of the foreshore 

reserve, with a walking trail and facilities for rest and 

enjoyment, will provide for recreational opportunities in 

the area and, over time, link the coast to the Moresby 

Range.

2.7 Context and other land use 
constraints and opportunities

The structure plan area is located on the border of the 

Shire of Chapman Valley and City of Greater Geraldton 

local government areas.

Future primary regional road alignment

A potential primary distributor road alignment is identified 

by the GGSP 2011 along the western portion of the 

structure plan boundary. Main Roads WA is currently 

investigating and planning for the realignment of North 

West Coastal Highway to further inland to reduce the 

impact of freight movement on areas of Geraldton.  

In the event that the inland route is constructed, the 

alignment to the west of the structure plan area would 

be used for domestic Geraldton vehicle movements 

rather than state heavy haulage and the timeframe for 

construction would likely be further delayed. Should 

this alignment occur, land zoned as rural residential 

directly abutting the reserve may need to be acquired/

ceded. This may have implications for one of the access 

scenarios. 

In addition to providing a buffer for Dolby Creek, the 
foreshore reserve can be activated for community 
experience with a walking trail and facilities. (Picture 
courtesy of the Shire of Chapman Valley)
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2.8  Movement Network
The structure plan proposes the creation of new access 

roads to enable the newly created lots to be accessed 

either from Dolbys Drive or Dulchev Way. These options 

are discussed in section 2.8.2 and shown on Figure 9. 

All options require the creation of a new internal road 

which runs somewhat parallel to Dolby Creek to enable 

access to the newly created lots north of the creek.  This 

road has a cul-de-sac in the north east corner of the 

site.  The existing development north of the structure plan 

does not provide an opportunity for road connections 

to the north. In addition, Dolby Creek precludes more 

than one north-south connection. The structure plan still 

enables emergency access points to all lots, should it be 

required. Therefore the presence of the cul-de-sac can 

be justified. 

2.8.1 Road hierarchy

The current hierarchy of roads within the structure plan 

area are access roads as identified on the Main Roads 

WA website (Figure 8).

The existing roads are single carriageway with one lane in 

each direction, are unkerbed and approximately 6m wide, 

Cooper Street and Dolbys Drive are sealed.

Key challenges

The development of the structure plan area also has 

limitations and challenges which will influence the way 

in which is develops. These are shown on Figure 8 and 

described below.

• High level of fragmentation in land ownership.

• Noise impacts of North West Coastal Highway and 

uncertainty on timing of future realignment of the 

Highway further inland. 

• Potential ceding of land for future realignment of 

Highway

• Protecting natural assets in a manner that provides 

development equity across multiple landholdings. 

• Foreshore reserve along Dolby Creek

• Bushfire risk posed by vegetation areas retained 

through the subdivision process and requiring 

attention to bushfire hazard assessment, analysis, fire 

management plans with attention to firebreaks and 

emergency access. 

Dolby Creek

Dolby Creek runs diagonally through the structure 

plan area. An indicative foreshore reserve has been 

incorporated into the structure plan, on advice from the 

Department of Water.

Surrounding Development

The surrounding development is typically rural residential. 

The structure plan will facilitate subdivision in line with the 

existing surrounding rural residential area.

Relationship to nearby settlements

The structure plan area is less than two kilometres east 

of the Drummond Cove urban area and approximately 

11km north of Geraldton.  The area is characterised by 

rural residential properties. 

Key opportunities

The structure plan area has a number of characteristics 

which positively contribute to the future development of 

the area. These are described below.

• Unique and extensive views to the coast, Geraldton 

port, and the Moresby Range. 

• Cooling southerlies providing natural airflow

• Access to existing walking trails along Dolby Creek

• Nearby facilities in Drummond Cove.

• Rural amenity and access to natural assets.
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The speed limit on Cooper Street east of Dolbys Drive 

is 80km/h and on Cooper Street west of Dolbys Drive is 

50km/h. The speed limit on Dolbys Drive is 50km/h.

The proposed road hierarchy uses appropriate road 

types from Liveable Neighbourhoods (Table 1) and 

matches them to traffic and parking demands of the 

structure plan area. Throughout the structure plan area, 

vehicle movements are anticipated to be up to a total of 

270vpd (30 dwellings x 9 trips per day) at the time of the 

completed subdivision and development.

Cooper Street and Dolbys Drive are proposed as the 

key access and egress connectors for the structure plan 

area.

Access roads are designed to accommodate up to 

300vpd likely to be generated by the structure plan 

area. Cross sections for the structure plan access roads 

provide for safe road access and management of storm 

water. A reserve width of 16 metres will be required 

to achieve these functions. Should more substantial 

stormwater management measures be required, the 

reserve may need to be increased to an Access Street B 

with a 20 metre reserve width.

Figure 8: Road hierarchy (Source: Main Roads WA)

Table 1:  Local street function and characteristics  (Source: Liveable Neighbourhoods, WAPC 2015)

Street name Projected 

maximum volume 

(vehicles per day)

Indicative street 

reserve width 

(metres)

Maximum design/ 

target operating 

speed (km/hr)

Minimum street 

pavement width 

(metres)

Typical 

residential 

density

Access street D - 

narrow yield or give way 

street

1,000 15.5 50-20 5.5 typical

5.5-6 range

Less than 

R30
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Figure 9: Movement
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2.8.2 Access scenarios

The structure plan proposes three access scenarios. The 

rationale for identifying three acess options are:

• Fragmented ownership. 

• Development timeframe aspirations of landowners 

differ, and will also change as there is likelihood that 

parcels may change hands (be sold) during the life of 

the structure plan.

• If only one access option is identified it may limit 

when other landowners can develop if they are 

dependent on others. The provision of access 

options will allow development to occur independent 

of other landowners development intentions. 

• A series of possible scenarios is presented as the 

most flexible approach.

The structure plan currently comprises six lots and 

the structure plan access option will depend on which 

landowner chooses to subdivide first.  Option one 

proposes an access way from Dulchev Way and options 

two and three propose access off Dolbys Drive.  

Access scenario one

Access option runs parallel to the proposed North West 

Coastal Highway realignment.  The proposed future 

highway alignment will run northwards in the old railway 

reserve. If the highway is constructed, it will be a dual 

carriageway, with one carriageway running either side 

of the abutments of the former railway bridge (just north 

of Dulchev Way).  The highway reserve is approximately 

40m wide (but varies), with provision for a 20m widening 

on the east side north of Cooper Street. Because of the 

need to preserve the old bridge abutments, the highway 

will not run directly up the centre of the reserve, but the 

carriageways will be deflected away from the centreline at 

the bridge location. This will have a greater impact on the 

west (northbound) carriageway as shown in Figure 10. 

The indicative road layout shown in Figure 8 illustrates 

that access scenario one can occur even if the proposed 

new North West Coastal Highway alignment runs 

adjacent to the structure plan area. 

If access scenario one does not proceed, the Cooper 

Street/Beattie Road intersection will be a T-intersection 

rather than a 4-way intersection as the road running 

parallel to the highway north of Cooper Street will not be 

required

Figure 10: Indicative Road Alignments (access 
scenario one)
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2.8.3 Pedestrian network

The nature of the development proposed by the structure 

plan will not generate pedestrian demand. Footpaths are 

not required for this form of development. 

Notwithstanding this, a regional pathway will provide 

linkages through the foreshore reserve, linking the coast 

to the Moresby Range over time. 

2.8.4 Traffic generation and 
management

Traffic generation for 30 dwellings has been determined 

from the New South Wales Road and Traffic Authority’s 

Guide to Traffic Generating Developments, Version 2.2 

(October 2002).

According to this guide, using the rate for dwelling 

houses, 30 dwellings would generate 270vpd (30 

dwellings x 9 daily trips per day).

The generated daily traffic volumes are considered to be 

very low and can be managed through the existing and 

proposed road network.

Access scenario two 

Access scenario two proposes an extension of Dolbys 

Drive to the west and perpendicular extension to the 

north to enable access over the foreshore. This facilitates 

development on the north side of Dolby Creek. 

Access scenario three 

Access scenario three proposes the creation of a new 

road extending perpendicular from Dolbys Drive.  This 

facilitates development on the north side of Dolby Creek 

by facilitating a point for crossing Dolby Creek. 

Walking trails within the foreshore reserve will 
provide an important link from the coast to the 
Moresby Range (Picture courtesy of the Shire of 
Chapman Valley)
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2.9  Water Management

A separate LWMS has been prepared for the structure 

plan and provided as Appendix A in accordance with 

Better Urban Water Management (Western Australian 

Planning Commission, 2008). This document forms 

part of the structure plan, and should be utilised by 

developers and planning authorities in designing and 

considering applications for subdivision and the delivery 

of subdivisional works. 

The LWMS states that the key of integrated urban water 

management are:

• Minimise total water use in the development area

• Protect infrastructure and assets from inundation and 

flooding

• Manage groundwater levels to protect infrastructure 

and assets

• Protect environmental values of receiving water 

bodies

The LWMS provides recommendations for water 

conservation and efficiency, wastewater management, 

stormwater management and groundwater management.

Urban Water Management Plans will be required as a 

condition of subdivision as informed by the LWMS.

The preparation of an Urban Water Management Plan, 

where required, should include undertaking relevant site 

2.11 Indicative lot layout

The structure plan proposes that lots are to generally be 

a minimum of 1.0 hectare in area (Figure 11).  Variations 

may be considered where it can be satisfactorily 

demonstrated that the subdivision is in accordance with 

the general intent of the structure plan, the objectives of 

the Rural Residential zone and is consistent with orderly 

and proper planning.   

The lot layout provided in Figure 11 is indicative only. 

Access arrangements will be subject to further detailed 

design and the final lot layout will depend on which 

access scenario is developed.

2.12 Development Contribution 
Arrangements

There are no developer contributions within the structure 

plan area.

2.13 Implementation

Implementation of the structure plan will be through 

application of the provisions of Part 1 of the structure 

plan through subdivision processes.

investigations to confirm suitability of on-site effluent 

disposal. In addition the Urban Water Management Plan 

should confirm that there will be no detrimental upstream 

or downstream impacts on other properties.

2.10 Infrastructure Coordination

2.10.1 Water

All lots within the structure plan will need to be connected 

to reticulated water at the time of subdivision.  This is to 

be be undertaken at the cost of the subdivider .  

2.10.2 Wastewater

No reticulated wastewater scheme is generally proposed 

for the development area, with onsite treatment and 

disposal of effluent through aerobic treatment units on 

individual lots permitted by the proposed lot sizes and 

relevant Government wastewater policy. 

2.10.3 Power

At the time of subdivision, developers will be required to 

liaise with Western Power to determine the appropriate 

distribution augmentation requirements. 

2.10.4 Telecommunications

All lots in the structure plan area have NBN service 

available (nbnco  rollout map, 2016)
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Figure 11: Indicative lot layout
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Appendix A: Local Water Management Strategy

Appendices
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E
xecutive sum
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ary 

G
H

D
 P

ty Ltd w
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issioned by the S

hire of C
hapm

an V
alley to prepare a Local W

ater 
M

anagem
ent Strategy (LW

M
S) for the D
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rive S

tructure P
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The D
olbys D

rive S
tructure P

lan is located approxim
ately 7 km

 north of G
eraldton, east of the 

N
orth W

est C
oastal H

ighw
ay, in the suburb of W

aggrakine. The site is bounded by the suburb 
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est, C

ooper S
treet and D
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P

eak to the north. 
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trategy (LW
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S) has been prepared in accordance w
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ater M

anagem
ent (W
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ustralian Planning C
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ission, 2008).  

Principles 

The key principles of integrated urban w
ater m

anagem
ent for the D

olbys D
rive developm

ent 
area are: 

 
M

inim
ise total w

ater use in the developm
ent area 

 
P

rotect infrastructure and assets from
 inundation and flooding 

 
M

anage groundw
ater levels to protect infrastructure and assets 

 
P

rotect environm
ental values of receiving w

ater bodies 

W
ater conservation and efficiency 

To m
ake the D
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rive developm

ent a leading exam
ple of w

ater efficiency the follow
ing 
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easures are recom
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ended: 
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ater efficient appliances, as set out in 
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astew
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ill not be connected to a centralised sew

age treatm
ent plant so the proposed rural 

residential lots are to be serviced by onsite effluent disposal system
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units (ATU

s) to treat and dispose of all household sew
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ent strategy em
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ater quantity: 
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) m
easures such as infiltration devices. These 
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ales (roads). 
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R
I event 

w
ill be collected and conveyed via road side sw

ales to D
olby C

reek. These sw
ales have 

been sized to accom
m

odate m
ajor events up to the 100 year A

R
I event. 
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1. 
Introduction 
G

H
D

 P
ty Ltd w

as com
m

issioned by the S
hire of C

hapm
an V

alley to prepare a Local W
ater 

M
anagem

ent Strategy (LW
M

S) for the D
olbys D

rive S
tructure P

lan (the site). 

The D
olbys D

rive S
tructure P

lan is located approxim
ately 7 km

 north of G
eraldton, east of the 

N
orth W

est C
oastal H

ighw
ay, in the suburb of W

aggrakine. The site is bounded by the suburb 
of G

lenfield to the w
est, C

ooper S
treet and D

olbys D
rive to the south and the suburb of W

hite 
P

eak to the north. 

The D
olbys D

rive S
tructure P

lan is approxim
ately 38 ha in size w

ith the D
olby C

reek running 
through the site from

 north east to south w
est. O

f this, approxim
ately 30 ha is proposed for 

developm
ent as ‘R

ural R
esidential’ lots (G

H
D

 2016).  

1.1
 

T
otal w

ater cycle m
anagem

ent  

Total w
ater cycle m

anagem
ent, also referred to as integrated w

ater cycle m
anagem

ent, 
‘recognises that w

ater supply, storm
w

ater and sew
age services are interrelated com

ponents of 
catchm

ent system
s and therefore m

ust be dealt w
ith using a holistic w

ater m
anagem

ent 
approach that reflects the principles of ecological sustainability’ (D

oW
 2004-2007, S

torm
w

ater 
M

anagem
ent M

anual for W
estern A

ustralia). 

The S
tate P

lanning P
olicy 2.9: W

ater R
esources (W

APC
 2004) outlines the key principles of 

integrated w
ater cycle m

anagem
ent as: 

 
C

onsiderations of all w
ater resources, including w

astew
ater in w

ater planning. 

 
Integration of w

ater and land use planning. 

 
The sustainable and equitable use of all w

ater sources, having consideration of the needs 
of all w

ater users, including the com
m

unity, industry and the environm
ent. 

 
Integration of hum

an w
ater use and natural w

ater processes. 

 
A

 w
hole of catchm

ent integration of natural resource use and m
anagem

ent. 

The principles and objectives for m
anaging urban w

ater as stated in the S
torm

w
ater 

M
anagem

ent M
anual for W

estern A
ustralia (D

oW
 2004-2007) are as follow

s; 

 
W

ater Q
uality: to m

aintain or im
prove the surface and groundw

ater quality w
ithin the 

developm
ent areas relative to pre developm

ent conditions 

 
W

ater Q
uantity: to m

aintain the total w
ater cycle balance w

ith the developm
ent areas 

relative to pre developm
ent conditions 

 
W

ater C
onservation: to m

axim
ise the reuse of storm

w
ater 

 
Ecosystem

 H
ealth: to retain natural drainage system

s and protect ecosystem
 health 

 
Econom

ic Viability: to im
plem

ent storm
w

ater m
anagem

ent system
s that are 

econom
ically viable in the long term

 

 
Public H

ealth: to m
inim

ise the public risk, including risk from
 injury or loss of life, to the 

com
m

unity 

 
Protection of Property: to protect the built environm

ent from
 flooding and w

ater logging 

 
Social Values: to ensure that social, aesthetic and cultural values are recognised and 
m

aintained w
hen m

anaging storm
w

ater 
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D

evelopm
ent: to ensure the delivery of best practice storm

w
ater m

anagem
ent through 

planning and developm
ent of high quality developed areas in accordance w

ith 
sustainability and precautionary principles. 

1.2
 

P
lanning background 

In accordance w
ith state governm

ent planning fram
ew

ork as outlined in B
etter U

rban W
ater 

M
anagem

ent (W
A

P
C

 2008), a LW
M

S is required to accom
pany the structure plan. U

rban w
ater 

m
anagem

ent plans (U
W

M
Ps) w

ill be required to accom
pany the subsequent developm

ent 
applications w

here further inform
ation is required to support developm

ent (S
ection 8).  

This LW
M

S has been prepared in accordance w
ith S

tate P
lanning P

olicy 2.9: W
ater R

esources 
(W

A
P

C
 2004) and B

etter U
rban W

ater M
anagem

ent (W
A

P
C

 2008a), on advice from
 the 

D
epartm

ent of W
ater (D

oW
) and Shire of C

hapm
an Valley. B

etter U
rban W

ater M
anagem

ent 
(W

A
P

C
 2008a) provides a m

odel for developers to address w
ater related m

anagem
ent issues 

at various stages of planning and presents design objectives for w
ater conservation, storm

w
ater 

and groundw
ater m

anagem
ent.  

The planning fram
ew

ork for land and w
ater planning is illustrated in Figure 1.  

 

Figure 1 
Fram

ew
ork for integrating w

ater planning w
ith land planning

 

 The preparation of this LW
M

S is not supported by a preceding D
istrict W

ater M
anagem

ent 
S

trategy (D
W

M
S) or R

egional W
ater M

anagem
ent Strategy (R

W
M

S). 

The strategies presented in this LW
M

S have been prepared to be consistent w
ith the 

requirem
ents of the follow

ing key docum
ents: 

 
B

etter U
rban W

ater M
anagem

ent (W
A

P
C

 2008a) 

 
Liveable N

eighbourhoods: E
dition 4 (2007) 

 
State Planning Policy 2: Environm

ental and N
atural R

esources (2003) 

 
S

tate P
lanning P

olicy 2.9: W
ater R

esources (2006) 
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G

eraldton R
egion P

lan Final (W
APC

 1999) 

 
D

raft N
orth G

eraldton D
istrict Structure P

lan (W
A

P
C

 2006) 

 
S

hire of C
hapm

an V
alley Local P

lanning S
trategy (W

APC
 2008b) 

 
Land D

evelopm
ent S

pecifications (C
ity of G

eraldton-G
reenough 2007), w

hich has been 
adopted by the S

hire of C
hapm

an Valley as a Local Planning Policy 

1.3
 

P
revious studies 

In addition to the planning docum
ents identified in S

ection 1.2, the follow
ing investigations 

undertaken in the D
olbys D

rive locality have been used to inform
 the w

ater m
anagem

ent 
principles and design criteria outlined in this LW

M
S: 

 
C

oastal M
anagem

ent S
trategy and Action P

lan (Land Insights 2016) 

 
G

eraldton rural-residential land capability study (D
ye et al. 1990) 

 
S

hire of C
hapm

an V
alley Local P

lanning S
chem

e N
o. 2 Environm

ental R
eview

 (G
H

D
 2010)  

 
D

olbys D
rive Local S

tructure P
lan, W

aggrakine W
estern A

ustralia (G
H

D
 2016) 

1.4
 

P
urpose of this report 

This LW
M

S has been prepared to support new
 developm

ent and redevelopm
ent w

ithin the 
D

olbys D
rive S

tructure P
lan area (G

H
D

 2016). The strategy identifies characteristics of the 
study area, and identifies key principles, design criteria and developm

ent requirem
ents, and 

additional guidance to support developm
ent in the study area.  

1.5
 

S
cope and lim

itations 

This report: has been prepared by G
H

D
 for S

hire of C
hapm

an V
alley and m

ay only be used and 
relied on by S

hire of C
hapm

an V
alley for the purpose agreed betw

een G
H

D
 and the S

hire of 
C

hapm
an V

alley as set out in section 1 of this report. 

G
H

D
 otherw

ise disclaim
s responsibility to any person other than S

hire of C
hapm

an V
alley 

arising in connection w
ith this report. G

H
D

 also excludes im
plied w

arranties and conditions, to 
the extent legally perm

issible. 

The services undertaken by G
H

D
 in connection w

ith preparing this report w
ere lim

ited to those 
specifically detailed in the report and are subject to the scope lim

itations set out in the report.  

The opinions, conclusions and any recom
m

endations in this report are based on conditions 
encountered and inform

ation review
ed at the date of preparation of the report.  G

H
D

 has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report w

as prepared. 

The opinions, conclusions and any recom
m

endations in this report are based on assum
ptions 

m
ade by G

H
D

 described in this report (refer section(s) 1 of this report). G
H

D
 disclaim

s liability 
arising from

 any of the assum
ptions being incorrect. 

G
H

D
 has prepared this report on the basis of inform

ation provided by S
hire of C

hapm
an V

alley 
and others w

ho provided inform
ation to G

H
D

 (including G
overnm

ent authorities), w
hich G

H
D

 
has not independently verified or checked beyond the agreed scope of w

ork. G
H

D
 does not 

accept liability in connection w
ith such unverified inform

ation, including om
issions in the report 

w
hich w

ere caused by errors or om
issions in that inform

ation. 
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2. 
P

roposed developm
ent 

The D
olbys D

rive S
tructure P

lan covers a 38 ha area of land located approxim
ately 7 km

 north 
of G

eraldton. The site is bounded by the suburb of G
lenfield to the w

est, C
ooper S

treet and 
D

olbys D
rive to the south and the suburb of W

hite P
eak to the north. 

The site consists of prim
arily rural lifestyles land uses, including cleared areas, existing houses, 

ancillary buildings and rem
nant coastal bushland. The site consists of 6 freehold lots, all in 

private ow
nership.  

The S
hire of C

hapm
an V

alley Local P
lanning S

chem
e N

o. 2 (LP
S2), zones the 6 lots as ‘R

ural 
R

esidential 1’. The proposed developm
ent as identified in the D

olbys D
rive Structure Plan 

(Appendix A
) w

ill likely consist of:  

 
1 ha residential lots; 

 
N

ew
 access roads; and 

 
D

olby C
reek foreshore reserve. 

The study area is also identified w
ithin the G

reater G
eraldton S

tructure P
lan (2011) as ‘R

ural 
Living’, w

ith a ‘prim
ary distributor road’ identified along the w

estern boundary of the site.   
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3. 
D

esign criteria 
The design criteria adopted for this LW

M
S have been based on the design criteria objectives 

outlined in B
etter U

rban W
ater M

anagem
ent (W

A
P

C
 2008). This criteria is outlined below

: 

3.1
 

W
ater conservation and efficiency 

Principle 
A

chieve the sustainable m
anagem

ent of all aspects of the w
ater cycle w

ithin the D
olbys D

rive 
S

tructure P
lan and ensure that potable w

ater use is efficient as possible. 

O
bjectives 
 

M
inim

ise total w
ater use. The W

estern A
ustralian S

tate W
ater P

lan (G
overnm

ent of 
W

estern A
ustralia, 2007) sets a target of 100 kL/person annual w

ater consum
ption, 

including not m
ore than 40 – 60 kL/person/year schem

e w
ater use; 

 
M

inim
ise potable w

ater use outside of buildings; 

 
S

ubstitute drinking quality w
ater w

ith fit-for-purpose w
ater for non-drinking uses; 

 
M

eet 5 S
tar P

lus requirem
ents; and 

 
P

rom
ote the use of native plants. 

3.2
 

S
torm

w
ater quantity 

Principle 
M

aintain post developm
ent annual discharge peak flow

s relative to pre developm
ent conditions, 

unless otherw
ise established through determ

ination of ecological w
ater requirem

ents for 
sensitive environm

ents. 

O
bjectives 
 

Ecological protection – retain and / or infiltrate runoff from
 constructed im

pervious 
surfaces generated by the critical 1 year average recurrence interval (AR

I) even using 
soakw

ells, rain w
ater tanks, vegetated sw

ales or bottom
less pits in piped system

s; 

 
Serviceability of roads and infrastructure in m

inor A
R

I events – runoff form
 the entire 

catchm
ent generated by up to the 5 year A

R
I event should be m

anaged w
ithin 

storm
w

ater conveyance system
s and landscaped areas such as sw

ales, basins, living 
stream

s or constructed w
etlands; and 

 
Flood m

anagem
ent – m

anage the catchm
ent runoff for up to the 1 in 100 year A

R
I event 

in the developm
ent area to pre developm

ent peak flow
s, unless otherw

ise indicated in an 
approved strategy or as negotiated w

ith the relevant drainage service provider.  

3.3
 

G
roundw

ater quantity 

Principle 
M

anage and m
inim

ise changes in groundw
ater levels follow

ing developm
ent. 

O
bjectives 
 

P
rotect groundw

ater as a resource; 

 
P

rotect infrastructure and assets from
 flooding and inundation by high seasonal 

groundw
ater levels, perching and/or soil m

oisture; and 
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P

rotect groundw
ater dependent ecosystem

s (G
D

E
s) from

 the im
pacts of urban runoff. 

3.4
 

S
torm

w
ater and groundw

ater quality 

Principle 
M

aintain surface and groundw
ater quality at pre developm

ent levels (w
inter concentrations) and 

if possible, im
prove the quality of w

ater leaving the developm
ent area to m

aintain and restore 
ecological system

s. 

O
bjectives 
 

E
nsure that all runoff contained in the drainage infrastructure netw

ork receives treatm
ent 

prior to discharge to a receiving environm
ent consistent w

ith the S
torm

w
ater 

M
anagem

ent M
anual (D

epartm
ent of W

ater 2004-7). 

3.5
 

D
isease vector m

anagem
ent 

To reduce health risks from
 m

osquitoes, retention and detention treatm
ents should be designed 

to ensure that betw
een the m

onths of N
ovem

ber and M
ay stationary storm

w
ater is fully 

infiltrated in less than 72 hours. D
etention and infiltration areas should be free of depressions 

and potholes to avoid im
m

obile w
ater.  

The proponent m
ust ensure that onsite m

osquito breeding is m
inim

ised through effective design 
and m

aintenance of w
ater-holding infrastructure. 

The ‘C
hironom

id m
idge and m

osquito risk assessm
ent guide for constructed w

ater bodies’ 
(M

idge R
esearch G

roup, 2011) should be referred to during the early stages of planning to 
ensure that the potential for on-site m

osquito breeding is m
inim

ised. 

O
bjectives 
 

N
o perm

anent w
ater bodies w

ill be constructed on site 

3.6
 

C
om

m
itm

ent to best m
anagem

ent practices 

In order to m
eet the design criteria outlined above, the follow

ing best m
anagem

ent practices w
ill 

be em
ployed: 

 
Im

plem
ent controls at or near source to prevent pollutants entering the system

; 

 
Install in-transit m

easures to treat storm
w

ater and m
itigate pollutants that have entered 

the system
; and 

 
Im

plem
ent end-of-pipe controls to treat storm

w
ater, addressing any rem

aining pollutants 
prior to discharging to the receiving environm

ent. 
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4. 
P

re-developm
ent environm

ent 
4.1

 
S

tudy area 

The D
olbys D

rive S
tructure P

lan is a 38 ha area of land located approxim
ately 7 km

 north of 
G

eraldton (Figure 2). The site is bounded by the suburb of G
lenfield to the w

est, C
ooper S

treet 
and D

olbys D
rive to the south and the suburb of W

hite P
eak to the north. 

The site consists of prim
arily rural lifestyle land uses, including cleared areas, existing houses, 

ancillary buildings and rem
nant creek vegetation. The D

olby C
reek runs through the study area 

from
 north east to south w

est.  

4.2
 

C
lim

ate 

The site is located in the m
id-w

est of W
estern A

ustralia, w
hich has a M

editerranean clim
ate 

consisting of hot, dry sum
m

ers and cool, w
et w

inters. The closest w
eather station w

ith com
plete 

rainfall record for recent years is located 13 km
 aw

ay at G
eraldton Tow

n (S
ite ID

 008050). 

M
ean annual rainfall is 451.6 m

m
, and average m

onthly rainfall is show
n in Table 1. 

T
able 1 

M
ean m

onthly rainfall G
eraldton T

ow
n 

M
onth 

Jan 
Feb 

M
ar 

A
pr 

M
ay 

Jun 
Jul 

A
ug 

S
ep 

O
ct 

N
ov 

D
ec 

M
ean rainfall 

(m
m

) 
5.9 

8.5 
13.2 

23.3 
68.9 

113.0 
90.2 

64.9 
30.4 

18.0 
7.9 

3.7 

 4.3
 

T
opography 

The site is located on a natural depression in the Spearw
ood D

une S
ystem

, w
ith the D

olby 
C

reek running through the site from
 north east to south w

est (Land Insights 2016). 

The site reaches a m
axim

um
 elevation of 65 m

 A
H

D
 at the northern boundary, and falls south 

tow
ards the D

olby C
reek. The creek runs from

 the north east of the site at around 54 m
 A

H
D

 to 
the south w

est of the site at around 37 m
 A

H
D

. In the m
ost southern part of the site, the relief 

rises to 47 m
 A

H
D

 (Figure 3). 

4.4
 

G
eology and soils 

The D
olbys D

rive S
tructure P

lan is located w
ithin the C

entral C
oast region, w

hich is com
prised 

prim
arily of Tam

ala lim
estone and its products. The Tam

ala dune system
 com

prises of lithified 
lim

estone overlain by deep yellow
 sands and red loam

s. 

The G
eological S

urvey of W
estern Australia (1971) m

apping of surface geology identifies that 
the study area progresses from

 red and yellow
 sands to lim

estone from
 south to north (Figure 

4). The dunal depression is dom
inated by alluvium

, colluvium
 and m

iscellaneous soils (Figure 
4).  

The freely draining yellow
 sandplain overlying lim

estone m
akes up the bulk of the soils w

ithin 
the study area. R

ed S
pearw

ood sands also occur over lim
estone, w

hich are freely draining and 
m

ore fertile than the yellow
 sandplain soils. 

The soil characteristics at the site should be confirm
ed prior to the preparation of U

rban W
ater 

M
anagem

ent P
lans so confirm

 the infiltration rate of soils w
ithin the study area.    
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4.4.1 
A

cid sulfate soils 

The presence of acid sulfate soils has been recognised as an issue of concern in W
estern 

A
ustralia since 2003. P

roponents of developm
ents that involve the disturbance of soil or the 

change of groundw
ater levels in areas susceptible to acid sulfate soils are required to conduct 

desktop and field based investigations. A
dequate investigations are required prior to soil 

disturbance to determ
ine the potential risks and to allow

 for the form
ulation of appropriate 

m
anagem

ent strategies. 

M
apping by Land G

ate indicates there is a m
oderate to low

 risk of acid sulfate soils occurring 
w

ithin 3 m
 of the surface in the D

olby C
reek bed (Figure 5). This area w

ill be protected under 
the conceptual S

tructure P
lan (A

ppendix A
) and the establishm

ent of a foreshore reserve. 
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4.5
 

A
boriginal heritage 

There are no registered A
boriginal heritage sites w

ithin the D
olbys D

rive S
tructure P

lan (Figure 
5).  

S
ite 2947 (D

ulchev W
ay) is located outside of the structure plan area to the south-w

est, across 
N

orth W
est C

oastal H
ighw

ay. The site is registered as ‘artefacts/ scatter’, has open access off 
of C

hapm
an R

oad and D
ulchev W

ay, and is not restricted. 

4.6
 

E
nvironm

ental assets  

4.6.1 
E

nvironm
entally sensitive areas 

There are no environm
entally sensitive areas w

ithin the D
olbys D

rive S
tructure P

lan. 

4.6.2 
V

egetation and flora 

The site is part of the G
reenough S

ystem
 w

ithin the Irw
in D

istrict of the S
outh-W

estern 
B

otanical P
rovince (Speck 1958). The m

ajority of the S
tructure P

lan area is cleared land w
ith 

rem
nant vegetation in the w

aterw
ay and proposed foreshore reserve. N

o detailed study has 
been undertaken how

ever nearby areas have been found to contain  the follow
ing vegetation 

types (G
H

D
 2008): 

 
D

une Blow
out – prim

arily bare sand. 

 
C

oastal scrub / heath – includes foredune vegetation, and first stabilised dune. 

 
A

cacia rostellifera / Lycium
 ferocissim

um
 shrubland. 

 
Frankenia / pauciflora on saline flats. 

 
M

elaleuca cardiophylla m
ixed heath on lim

estone ridge. 

 
D

egraded riparian Low
 w

oodland – associated w
ith the B

uller R
iver tributary. 

 
P

asture/Im
proved vegetation. 

 
M

ixed degraded vegetation.  

The D
olbys D

rive S
tructure P

lan is covered under the S
hire of C

hapm
an V

alley C
oastal 

M
anagem

ent S
trategy w

hich w
as prepared to guide sustainable coastal developm

ent, and 
m

anage developm
ent pressure from

 com
peting land uses (K

oltasz S
m

ith 2007). This docum
ent 

w
as recently updated by Land Insights, M

ay 2016. The S
ite is up steam

 of the D
rum

m
ond C

ove 
coastal m

anagem
ent sector (Land Insights 2016).  

A
n on-site inspection of D

olby C
reek by the D

oW
 in February 2016 recognised African boxthorn, 

A
gave and C

row
n B

eard vegetation to be present.  

4.7
 

S
urface w

ater 

The D
olbys D

rive S
tructure P

lan is located 1.9 km
 from

 the coast. A creek runs through the 
centre from

 east to w
est. There are no perm

anent surface w
ater features at the site.  

S
urface w

ater runoff across the S
ite predom

inantly drains to D
olby C

reek in the centre of the 
site, w

hich drains to the south w
est. 

4.7.1 
H

ydrology 

The catchm
ent for D

olby C
reek m

easures 4.96 km
2, consisting of cleared agricultural land, 

sandy soils w
ith low

 clay content. The longest flow
 path m

easures 4.7km
 w

ith a gradient of 
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24m
/km

. Aerial im
agery indicates light to m

edium
 vegetation in the stream

lines. In the absence 
of a flow

 gauge, three regional peak flow
 estim

ates w
ere calculated for the catchm

ent: 

 
P

robabilistic R
ational M

ethod (P
ilgrim

, 1987) for W
heatbelt R

egion w
ith loam

y soil 
catchm

ents 75-100%
 cleared, notated as AR

R
 PR

M
 1987 

 
R

egional Flood Frequency P
rocedure (Flavell, 2012) 

 
R

egional Flood Frequency E
stim

ation M
odel (R

ahm
an, et al., 21 June 2012), notated as 

A
R

R
 R

FFE
 2015, derived from

 nearby gauging stations 

R
eferring to Figure 6, the m

ethods w
ere calculated for various probability events. The AR

R
 

R
FFE

 2015 m
ethod includes confidence intervals in dashed lined, and the A

R
R

 P
R

M
 1987 

m
ethod w

as extrapolated to the 1%
 A

E
P

. 

 

Figure 6 
P

eak flow
 estim

ates 

The R
FFE

2015 m
ethod is know

n to have lim
ited application in cleared agricultural catchm

ents 
and is therefore discarded. The w

ide bands of this estim
ate are indicative of the range of soil 

types in the region and lack of gauging stations. G
iven the hydrologic properties of this 

particular catchm
ent (particularly soils and slope) com

pared to other catchm
ents in the region, 

the peak is likely to be in the low
er half of the range. The Flavell m

ethod is based on data from
 

larger catchm
ents and is also discarded. Therefore, the extrapolated A

R
R

1987 value of 29 m
3/s 

has been adopted for the project to for the 1%
 A

E
P

 flood, and represents the m
ost conservative 

estim
ate of all m

ethods. 

4.7.2 
H

ydraulics 

D
olbys C

reek w
as sim

ulated in a tw
o-dim

ensional hydraulic m
odel. TU

FLO
W

 w
as adopted as 

the m
odelling platform

 to undertake this w
ork. TU

FLO
W

 is a com
puter program

 for sim
ulating 

depth-averaged, tw
o and one-dim

ensional free-surface flow
s  such as occurs from

 floods and 
tides. It solves the full tw

o-dim
ensional, depth averaged,  m

om
entum

 and continuity equations 
for free-surface flow

. 

The m
odel is based on the follow

ing inputs: 
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1. 
Topographic data obtained from

 the U
AV

 survey 

2. 
C

ulvert dim
ensions and levels based on field m

easurem
ents 

3. 
S

urface roughness derived from
 aerial im

agers, ranging from
 0.018 to 0.040 (M

anning’s 
“n”) 

4. 
P

eak inflow
 obtained from

 the hydrologic calculation 

5. 
A

 nom
inal tailw

ater depth located dow
nstream

 of the site 

4.7.3 
R

esults 

The existing flood depth and extent are illustrated in Figure 7. Floodw
aters are contained w

ithin 
the channel banks for the upper reach of D

olbys C
reek, up to a m

axim
um

 depth of 
approxim

ately 1.5m
. A breakout occurs part-w

ay through the site, form
ing a shallow

 floodplain 
up to approxim

ately 150m
m

 deep. The breakout is partially caused by the existing culvert 
having insufficient capacity for the 1%

 A
E

P
 flood. 
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 4.8
 

G
roundw

ater 

4.8.1 
G

roundw
ater level 

The D
epartm

ent of W
ater W

IN
 database identifies no bores w

ithin the site, how
ever there are 

five bores located 1.5 km
 to the east of the site boundary (23043481, 23043480, 20002998, 

20003000 and 23043803). Each of these had just one sam
ple taken, and for tw

o it w
as 

unknow
n w

hat date the level w
as m

easured. All results w
ere in m

 B
G

L, and are presented in 
Table 2.  

T
able 2 W

IN
 groundw

ater level 

W
IN

 S
ite ID

 
D

ate level m
easured 

G
roundw

ater Level (m
B

G
L) 

20002998 
1/01/1900 

4.572 

20003000 
01/01/1900 

5.1816 

23043480 
16/06/2000 

3.96 

23043481 
23/06/2000 

3.45 

23043803 
09/02/2007 

4.07 

 D
ue to the sandy nature of soil on the site and the ephem

eral nature of D
olby C

reek, it is 
anticipated that there w

ill be little interaction w
ith groundw

ater in the structure plan area 
how

ever geotechnical investigations are recom
m

ended prior to any earthw
orks at the site due to 

the lack of historical groundw
ater data.   

4.8.2 
G

roundw
ater quality 

There is no groundw
ater quality data available for bores w

ithin the site boundary. A
 single bore, 

W
IN

 S
ite ID

 20002914, has a recorded Total D
issolved Solids (TD

S
) result of 1519 m

g/L, 
how

ever it’s unknow
n w

hen this sam
ple w

as taken.  
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5. 
W

ater use sustainability 
5.1

 
W

ater conservation and efficiency 

The D
olbys D

rive S
tructure P

lan w
ill m

anage all aspects of the w
ater cycle sustainably and 

ensure that the use of potable w
ater is as efficient as possible. 

5.1.1 
In-house w

ater efficiency 

W
ater use efficiency is part of the “business as usual” approach and is enabled through the use 

of technology and by changing behaviour to use less w
ater. The W

estern A
ustralian 

G
overnm

ent has introduced a range of m
easures to ensure that new

 houses built in W
estern 

A
ustralia m

eet m
inim

um
 standards for energy and w

ater efficiency. The 5 star P
lus B

uilding 
S

tandards (A
ppendix B

) introduced in S
eptem

ber 2007 is now
 an addition under the W

estern 
A

ustralian A
ppendix to the B

uilding C
ode of A

ustralia (B
C

A
) and require: 

 
A

ll tap fittings m
ust be m

inim
um

 4 stars W
ELS rated 

 
A

ll show
erheads bust be m

inim
um

 3 stars W
ELS rated 

 
A

ll sanitary flushing system
s m

ust be a m
inim

um
 4 stars W

ELS rated dual flush 

 
H

om
e w

ater heaters to be located w
ithin 5 m

 of m
ajor hot w

ater using points. 

5.1.2 
E

x-house w
ater efficiency 

Irrigation is the single m
ost significant w

ater use w
ithin residential households and public 

spaces. Thus irrigating efficiently can have a m
ajor im

pact on the w
ater consum

ption of a w
hole 

developm
ent. 

The follow
ing w

aterw
ise m

easures w
ill be encouraged at the individual property scale:  

 
W

ater efficient irrigation system
s (deliver w

ater evenly, to near the root zone, at specified 
rate). 

 
W

aterw
ise garden design/landscaping. 

 
N

ative vegetation w
ith low

 w
ater dem

and. 

 
G

roup plants w
ith sim

ilar w
ater requirem

ents. 

 
M

inim
ise irrigated law

n/turf area. 

 
S

oil im
provers, to reduce infiltration loss below

 root zone. 

 
M

ulch, to reduce evaporative loss. 

W
hilst not m

andatory, these strategies are required to m
eet the W

ater C
orporation C

riteria for 
W

aterw
ise H

om
es (Appendix E

), and are recom
m

ended w
ater and nutrient efficient practices 

that both save w
ater and m

aintain w
ater quality of existing and dow

nstream
 environm

ents. 

5.1.3 
P

ublic open spaces 

The nature of the land use zoning, w
ith larger residential lots enables the creation of private 

open space, therefore reducing the need for form
al public open space. 
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P
ublic open spaces in the D

olbys D
rive S

tructure P
lan are intended to provide a range of 

passive and unstructured active recreational opportunities, incorporating protection of 
conservation areas and w

ater sensitive urban design.  

The designated public space areas w
ill retain existing native vegetation. Any landscaping w

ithin 
these areas w

ill be undertaken w
ith w

ater conservation in m
ind incorporating the follow

ing: 

 
U

se of native species that require a local clim
ate based low

 w
ater-use and nutrient use 

regim
e. 

 
A

ny planting w
ill be w

atered during establishm
ent phase only.  

5.2
 

P
otable w

ater 

The potable w
ater for the D

olbys D
rive S

tructure P
lan w

ill be provided by W
ater C

orporation. 
The G

eraldton W
ater S

chem
e Planning and M

anagem
ent S

trategy identifies that rural 
residential w

ater supply m
ay be difficult (E

N
V

 &
 E

ssential E
nvironm

ental 2014). O
ptions such 

as rainw
ater tanks and private bores to supplem

ent potable w
ater, and replace for non-potable 

uses, is recom
m

ended.  

 5.3
 

W
ater supply – fit for purpose strategy 

In conjunction w
ith w

ater efficiency m
easures, supplying fit-for-purpose w

ater can also reduce 
the dem

and for potable w
ater. This involves substituting drinking quality w

ater w
ith fit-for-

purpose w
ater for non-drinking uses. P

otential non-drinking w
ater uses are; 

 
In-house non-drinking w

ater such as toilets and w
ashing m

achines 

 
Irrigation for private (dom

estic gardens) and public (public open spaces and road 
reserves) areas 

 
A

quifer recharge 

S
ubstituting potable w

ater w
ith an alternative source of non-potable w

ater can m
ake significant 

savings in potable w
ater dem

and and the associated chem
icals and energy required treating 

and delivering w
ater to drinking w

ater standard. A
lternative w

ater supply sources include 
rainw

ater, groundw
ater, storm

w
ater and w

astew
ater. 

5.3.1 
R

ainw
ater 

R
ainw

ater tanks can be used to m
eet non-potable indoor and outdoor uses to reduce dem

and 
on potable w

ater. It is im
portant to note that rainw

ater supply is m
ore suited to support in house 

non-portable w
ater consum

ption, such as toilets and w
ashing m

achine rather than irrigation 
dem

and. This is due to the fact that irrigation dem
ands peak at the opposite tim

e of year to peak 
rainfall, therefore requiring im

practical tank volum
es to store rainfall until it is needed..  

The G
uidance on U

se of R
ainw

ater Tanks (A
ustralian G

overnm
ent 2004) estim

ate tank sizes to 
m

eet forecast dem
ands. Adopting a roof size of 200 m

2, annual rainfall of 452 m
m

, and non-
potable dem

and of 100 L per day, a dom
estic rainw

ater tank of 5.5 kL capacity is required to 
achieve 90%

 reliability.  

The m
ajor potential risk associated w

ith the use of rainw
ater tanks is the risk to public health 

due to poor w
ater quality if the tank system

 is not m
aintained and m

anaged appropriately. 
R

ainw
ater quality is generally considered to be of a high standard if regular m

aintenance and 
appropriate system

 m
anagem

ent is undertaken. Appropriate m
aintenance and m

anagem
ent of 

rainw
ater tank system

s includes; 

 
Installation of first flush diverters 
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P

revention of access to any verm
in or disease vectors 

 
Filter to m

inim
ise the entry of large particles and leaves 

 
R

egular desludging to avoid build-up of sedim
ents at the base of the tank 

 
R

egular inspection and m
aintenance of gutters and dow

npipes 

W
ith appropriate m

aintenance and m
anagem

ent, it is considered that the rainw
ater quality 

w
ould be of a sufficient standard to be used for non-potable in-house use w

ithout further 
treatm

ent. 

5.3.2 
G

roundw
ater 

Shallow
 groundw

ater is considered to be the easiest and usually m
ost cost effective m

ethod of 
providing an alternative to schem

e w
ater for irrigation. The use of groundw

ater presents sm
all 

risk in term
s of w

ater quality. W
ith respect to irrigation, the presence of significant iron 

concentrations, hardness, alkalinity, nutrients or salinity can im
pact upon the receiving 

vegetation and soils and/or contribute to the scaling or scour of irrigation pipew
ork. 

The extraction of shallow
 groundw

ater via private bores is supported by the S
hire of C

hapm
an 

V
alley, and w

ill be at the expense of the landow
ner. 

There is no inform
ation available on the quality of groundw

ater at the D
olbys D

rive Structure 
Plan.  

The D
epartm

ent of W
ater categorises the groundw

ater salinity according to the salt content and 
its application for public drinking, irrigation, stock w

ater etc. B
rackish groundw

ater of salinity 
1000-3000 m

g/L TD
S

 can be used for parkland irrigation, and m
ore saline groundw

ater w
ith 

salinity greater than 3000 m
g/L can be used for industry and stock w

atering (up to 10,000 m
g/L 

TD
S).  

G
arden bores provide a fit-for-purpose w

ater supply for dom
estic irrigation that reduces dem

and 
on potable w

ater. P
rivate hom

e ow
ners w

ill have the option of installing a garden bore in line 
w

ith relevant governm
ent regulations and should refer to the D

epartm
ent of W

ater fact sheet in 
Appendix D

.  

5.3.3 
S

torm
w

ater 

S
torm

w
ater runoff increases during land developm

ent due to the introduction of im
perm

eable 
surfaces. The increase in storm

w
ater runoff at the D

olbys D
rive S

tructure P
lan is expected be 

m
inim

al due to the low
 proportion of im

perm
eably surfaces associated w

ith the predom
inantly 

rural residential and conservation land uses proposed for the area. 

S
torm

w
ater can be harvested via infiltration to the superficial aquifer at, or close to, source 

follow
ed by abstraction from

 private bores. C
ollection and storage of storm

w
ater for reuse other 

than by aquifer storage is considered im
practical due to the sm

all am
ounts of storm

w
ater 

expected at the D
olbys D

rive Structure P
lan, and inefficient due to the need to construct large 

w
ater collection infrastructure. 

5.3.4 
W

astew
ater 

W
astew

ater includes grey w
ater and black w

ater. G
rey w

ater is w
astew

ater generated from
 

dom
estic activities such as laundry, dish w

ashing and bathing, and can be reused w
ith m

inim
al 

treatm
ent for applications such as irrigation, toilet flushing and w

ashing m
achines. Black w

ater 
is w

astew
ater generated from

 sew
age, and m

ust undergo extensive treatm
ent before reuse. 

The R
ural R

esidential of the D
olbys D

rive S
tructure P

lan lots w
ill be serviced by onsite effluent 

disposal system
s to treat and dispose of all household sew

age.  
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The D
epartm

ent of H
ealth (2010) requires that in unsew

ered areas the prim
ary onsite 

w
astew

ater system
 should be sized to receive the total w

astew
ater flow

 in case any additional 
grey w

ater system
 fails. Furtherm

ore, the rem
oval of grey w

ater from
 the prim

ary sew
age 

system
 m

ay adversely im
pact on the proper operation of that system

. Therefore, land ow
ners 

m
ay find it im

practical to install an additional grey w
ater system

 as w
ell as the required effluent 

disposal system
. 

The N
ational W

ater Q
uality M

anagem
ent Strategy: G

uidelines for S
ew

erage S
ystem

s – U
se of 

R
eclaim

ed W
ater (Agriculture and R

esource M
anagem

ent C
ouncil of A

ustralia 2000) applies to 
effluent from

 m
unicipal (i.e. com

m
unity) w

astew
ater plants, and has been adopted by the 

D
epartm

ent of H
ealth for application to individual household system

s, as stated in the C
ode of 

P
ractice for the D

esign, M
anufacture, Installation and O

peration of ATU
s. The strategy outlines 

the potential applications for black w
ater and the level of treatm

ent, w
ater quality, m

onitoring 
and control requirem

ents. 

5.4
 

W
astew

ater m
anagem

ent 

The w
astew

ater m
anagem

ent m
ethodology differs according to zoning and density. 

5.4.1 
P

roposed 1 ha lot sizes 

N
o reticulated w

astew
ater is proposed for the 1 ha zoned lot areas, and the proposed rural 

residential lots are to be serviced by onsite effluent disposal system
s to treat and dispose of all 

household sew
age.  

Individual lots w
ithin the rural residential developm

ent can be serviced by on-site effluent 
disposal system

s such as A
erobic Treatm

ent U
nit (A

TU
) system

s w
ith the condition that use of 

an A
TU

 m
eets the requirem

ents outlined in S
ections 5.1 and 5.7 of W

APC
’s Statem

ent of 
P

lanning P
olicy N

o 2.1, and Section 5.2.2 of the W
A

P
C

 G
overnm

ent S
ew

erage P
olicy: P

erth 
M

etropolitan R
egion (1995).The selection of an appropriate A

TU
 for the individual lots is the 

responsibility of the landow
ner, and the unit m

ust com
ply w

ith the D
epartm

ent of H
ealth C

ode of 
P

ractice for the C
ode of Practice for the D

esign, M
anufacture, Installation and O

peration of 
A

TU
s (D

epartm
ent of H

ealth 2011). 

Effluent from
 ATU

’s is able to be disposed of via irrigation areas. D
isposal to surface irrigation is 

not considered for a suitable option for this rural residential developm
ent due to risks associated 

w
ith surface disposal such as public health risks, risk of runoff, risk of surface ponding, and 

disinfection. 

E
ffluent shall be disposed of via sub-surface irrigation (eg closely spaced and pressurised 

subsurface dripper pipew
ork installed at a depth of 100 m

m
 below

 the ground level) of a 
vegetated or landscaped disposal area. The sub-surface irrigation disposal area w

ill be required 
to com

ply w
ith setback requirem

ents for buildings and other infrastructure. 

The follow
ing m

easures are required to m
anage the risk nutrient runoff into the surrounding 

environm
ent:  

 
S

ubsurface irrigation (closely spaced and pressurised subsurface dripper pipew
ork 

installed at a depth of 100 m
m

 below
 the ground level) is required to dispose of the 

effluent over a vegetated or landscaped disposal area; 

 
C

onstruction of an irrigation disposal area w
ith a m

inim
um

 area of 150 m
2 w

hich includes 
a layer of im

ported fill incorporating m
aterial that reduces phosphorus export; and 

 
The irrigation pad requires a m

inim
um

 1.2 m
 vertical separation to from

 the groundw
ater, 

in areas of m
inim

al separation to groundw
ater, fill is required to ensure adequate 

separation is achieved. 
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The ATU

 is required to be at least 6 m
 aw

ay from
 any w

ell, bore, dam
 or w

ater course 
that supplies dom

estic w
ater or any proclaim

ed w
ater catchm

ent.  

 
The A

TU
 should be situated dow

nslope of the building w
herever possible, to rem

ove the 
need for diversion trenches.  

The S
hire of C

hapm
an V

alley and D
epartm

ent of H
ealth guidelines stipulate that each onsite 

effluent disposal system
 is to be assessed individually to determ

ine site specific characteristics 
and requirem

ents. Builders and ow
ners of the property w

ill have to design the onsite effluent 
disposal system

 to suit local conditions and subm
it an “A

pplication to construct or install an 
apparatus for the treatm

ent of sew
age” to the S

hire of C
hapm

an Valley. If the application is 
approved the effluent disposal system

 should be installed according to the conditions of 
approval and m

ust then be inspected by an E
nvironm

ental H
ealth O

fficer and a P
erm

it to U
se 

issued before the system
 can be used. A

dditional applications and approvals are required to 
reuse treated blackw

ater. 

It is the responsibility of the individual landow
ner and/or developer to receive approval from

 
appropriate regulatory agencies to install an appropriate A

TU
 system

 and ensure that quarterly 
servicing of the system

 is conducted by a contactor approved by the D
epartm

ent of H
ealth. 

5.4.2 
H

igher density areas 

R
esidential densities higher than R

5 m
ay require w

astew
ater reticulation as per advice from

 the 
W

ater C
orporation, how

ever the D
olbys D

rive S
tructure P

lan area does not have any current 
plans for high density areas w

ith low
 density (1 ha) proposed lot sizes.   
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6. 
S

torm
w

ater m
anagem

ent strategy 
The post developm

ent annual discharge volum
es and peak flow

s are to be m
aintained relative 

to pre-developm
ent conditions. To achieve this principle, the follow

ing criteria w
ill be applied:  

 
To m

anage flow
s for ecological protection and m

anage the serviceability of roads and other 
infrastructure, lot and road runoff for m

inor rainfall events w
ill be either captured in rainw

ater 
tanks or infiltrated as close to the source as practical. D

ue to the low
 density nature of the 

developm
ent it is expected that all post developm

ent storm
w

ater runoff in excess of pre 
developm

ent flow
s for all storm

 events up to and including 1 year A
R

I events w
ill be 

accom
m

odated at the lot scale. 

 
The post-developm

ent area should retain all catchm
ent runoff exceeding the pre-

developm
ent level, up to and including the 100 year A

R
I event, w

hile protecting 
infrastructure and assets from

 flooding. 

6.1
 

C
atchm

ents 

The D
olbys D

rive S
tructure P

lan area has an external upstream
 catchm

ent to the northw
est of 

around 496 ha, otherw
ise know

n as D
olbys G

ully.   

The study area consists of one pre-developm
ent catchm

ent based on pre-developm
ent w

ater 
pathw

ays and roads depicted in the S
tructure P

lan. This catchm
ent directs all w

ater into the 
D

olby C
reek, w

hich enters the site at the north east boundary and exits along the south w
est 

boundary. For the post-developm
ent flow

s, D
olbys G

ully w
as divided into 6 sub-catchm

ents 
draining to open sw

ales, plus the rem
aining area w

hich drains directly to D
olby C

reek (Figure 
8).   

6.2
 

S
urface w

ater quantity m
anagem

ent 

U
p to 1 year A

R
I event 

The typically sandy soil types w
hich are prevalent in the area are ideally suited to the prom

otion 
of infiltration at, or close to source.  This has the advantage of m

aintaining recharge into the 
aquifer as w

ell as m
inim

ising the need for drainage infrastructure. As such the m
ost efficient and 

effective option for m
anaging and reusing storm

w
ater w

ithin the D
olbys D

rive S
tructure P

lan is 
infiltration of storm

w
ater to the groundw

ater system
 at (or close to) source. H

ow
ever, on site soil 

perm
eability testing is recom

m
ended prior to developm

ent. 

N
o infiltration testing has been conducted w

ithin the proposed developm
ent. A

n infiltration rate 
of 1 m

/day (consistent w
ith industry standards for long term

 unm
aintained basins) w

as assum
ed 

as the prelim
inary infiltration rate used in design. The infiltration rate and storage required 

should be revised during subsequent U
W

M
P’s based on m

ore detailed infiltration rates for the 
site. 

Lot and road runoff for m
inor rainfall events up to and including 1-year AR

I event w
ill be kept on 

site, either captured in rainw
ater tanks or infiltrated to the aquifer as close to the source as 

practical, using w
ater sensitive urban design (W

S
U

D
) m

easures such as soakw
ells (lots) and 

riffles in roadside sw
ales (roads). 

Table 3 gives the single lot storage volum
es required to retain 1-year A

R
I events for the typical 

lot size (10,000 m
2). The storage is calculated as the product of the rainfall intensity and the 

im
pervious area of the lot (30%

 for R
5 lot density (D

epartm
ent of P

lanning 2013)). R
oadside 

sw
ales w

ill be designed to infiltrate the 1 year A
R

I event. 
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T
able 3 

 S
ingle lot storage volum

es 

R
ainfall Event 

1 year A
R

I, 1 hr 

R
ainfall Intensity (m

m
/hr) 

17.5 

Storage required (m
3/ha) 

52.5 

1-year A
R

I up to 5-year A
R

I 

For this range of storm
 events, the objective is to provide drainage serviceability in accordance 

w
ith the engineering requirem

ents of the Shire of C
hapm

an V
alley. R

oadside sw
ales and table 

drains w
ill collect and convey storm

w
ater safely to D

olby C
reek w

hilst m
aintaining road 

serviceability. 

5 year up to 100 year A
R

I event 

E
vents greater than the 5-year AR

I event and up to and including the 100 year A
R

I event w
ill be 

collected and conveyed via the road reserve into D
olby C

reek, located w
ithin the centre of the 

site. Figure 8 show
s the sub-catchm

ent and drainage layout.  

The proposed sw
ales are to have 1 in 4 side slopes.  

  O
pportunities for infiltrating road runoff, using infiltration areas and infiltration sw

ales w
ill be 

investigated w
ithin the subsequent U

W
M

P’s so as to distribute the required storage throughout 
the catchm

ent. 

A
s noted previously no infiltration testing has been conducted w

ithin the proposed developm
ent. 

A
n infiltration rate of 1 m

/day (consistent w
ith industry standards for long term

 unm
aintained 

basins) w
as assum

ed as the prelim
inary infiltration rate used in design. It is likely a higher 

infiltration rate w
ould be expected for the sands present at this site and as such total storage 

volum
es should be revised during subsequent U

W
M

P’s based on m
ore detailed infiltration rates 

for the site. 
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R
oad drainage 

The road drainage system
 w

ill com
prise shallow

 roadside sw
ales to infiltrate sm

all events and 
convey larger events from

 the paved surface.  

Peak flow
s resulting from

 the 100 year AR
I event w

ill result in overland flow
 occurring through 

lots. Therefore habitable floors are required to be at least 300 m
m

 above the 100 year A
R

I flood 
or storage level at all locations. It is noted that this is unlikely to be an im

position on landow
ners 

as it is standard practice in this area for a 500 m
m

 sand pad to be placed on-site prior to 
residence construction by local builders. 

The sw
ales w

ill be bunded at regular intervals to ensure that they do not concentrate the flow
s. 

W
here kerbing is required at roundabouts and intersections, soakw

ells m
ay be used in 

conjunction w
ith kerb openings. 

S
w

ales m
ay be landscaped w

ith appropriate native vegetation to ensure high nutrient control, 
low

/no w
ater usage and easy m

aintenance.  

Figure 9 provides typical sections of road reserves w
ithin the D

olbys D
rive S

tructure P
lan area, 

show
ing the conceptual location of the roadside sw

ales. To size the road reserve, tw
o sw

ale 
designs have been prepared depending on the contributing catchm

ent size. S
m

all sw
ales have 

a top w
idth of 4 m

, w
hilst large sw

ales have a top w
idth of 7 m

. Individual sw
ale w

idths should 
be determ

ined through preparation of U
rban W

ater M
anagem

ent Plans at the tim
e of 

subdivision.   
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Figure 9 
 R

oadside sw
ales w

ithin indicative road cross sections 

  6.2.1 
D

olby C
reek 

M
odel Setup 

The tw
o dim

ensional hydraulic m
odel used for the existing scenario w

as m
odified to sim

ulate 
the 10 and 100 year AR

I post-developm
ent scenarios. The m

odel consists of 2 m
 grids and 

m
odelling tim

e step of 0.5 seconds. The m
odel has one inflow

 boundary on the east and one 
outflow

 boundary on the w
est as show

n in Figure 10. The inflow
 used for the m

odel w
as 

described in S
ection 4.7.1. The outflow

 boundary has a constant w
ater level is set at 35.7 m

.  

C
ulverts 

C
ulverts are being represented as one dim

ensional netw
ork in TU

FLO
W

, w
hich is linked to the 

2D
 dom

ain. C
urrently, there are tw

o culverts that cross D
olby C

reek. These culverts are 
com

bined w
ith road floodw

ays to convey flow
s exceeding the capacity of the culverts. If the 

w
estern access road (Access S

cenario 1) proceeds, it is proposed that a third culvert/floodw
ay 
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w
ill be built dow

nstream
 of the tw

o existing culverts, rendering the existing culverts redundant. 
To represent the w

orst case scenario, the m
odel w

as sim
ulated w

ith all three culverts in place. 
W

hichever crossing progresses, it is recom
m

ended that redundant culverts are rem
oved to 

im
prove the hydraulic perform

ance of the w
aterw

ay and potentially low
er flood levels. 

To m
aintain sim

ilar flood levels and provide a 10-year A
R

I level of service, it is suggested to 
construct three circular culvert barrels w

ith a diam
eter of 900 m

m
, under a floodw

ay crossing 
w

ith a capacity of 26 m
3/s. The 10-year A

R
I level of service is adopted based on M

ain R
oads 

W
A standards for bridges and culverts, w

here w
et serviceability of m

inor roads is defined as 
200 m

m
 of floodw

ay flow
 in the 10-year A

R
I event. Further detailed analysis and design of any 

future D
olby C

reek crossing w
ill be required at U

W
M

P stage to ensure that any im
pact on flood 

levels from
 the proposed culvert and floodw

ay configuration is reflected in flood hazard m
apping 

and finished floor levels. 

Finished floor levels 
The finished floor levels (FFLs) of each proposed lot w

as derived w
ith the assum

ptions that 
sites that are likely to be inundated during the 100-year AR

I event w
ill be raised a m

inim
um

 
300 m

m
 above the m

axim
um

 inundated level w
hereas sites that are not likely to be inundated 

w
ill have a m

inim
um

 FFL of 150 m
m

 above the surrounding topography. The FFLs of each lot is 
show

n in Figure 10.  
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6.3
 

S
urface w

ater quality m
anagem

ent 

The post-developm
ent w

ater quality is to be m
aintained at pre-developm

ent levels (w
inter 

concentrations) and if possible, the quality of w
ater leaving the developm

ent area is to be 
im

proved to m
aintain and restore ecological system

s. To achieve this principle, the follow
ing 

criteria w
ill be applied:  

 
E

nsure that all surface and groundw
ater contained in the drainage infrastructure netw

ork 
receives treatm

ent prior to discharge to receiving environm
ent consistent w

ith the 
S

torm
w

ater M
anagem

ent M
anual for W

estern Australia (D
epartm

ent of W
ater, 2004- 2007). 

U
rban runoff is a significant source of nutrients and other contam

inants that are discharged to 
the shallow

 aquifer. R
unoff w

ater quality from
 roads and other paved surfaces can be variable 

and is dependent on local soil types, land use and clim
ate. M

aintaining pre-developm
ent 

discharge rates and volum
es from

 developed catchm
ents is expected to prevent the m

ajority of 
contam

inants from
 reaching the receiving environm

ent by ensuring that the m
ajority of flow

s 
from

 high-frequency events are retained or infiltrated on site.  

Provided that the initial flow
 of m

ore significant events is subject to the sam
e retention and 

treatm
ent received by high-frequency events, surface runoff that occurs during m

ore significant 
events represents a low

er risk to w
ater quality. This is because nutrients and other 

contam
inants that represent a threat to w

ater quality are typically transported w
ithin the ‘first 

flush’ of an event.  

M
anaging w

ater quality has been divided into categories: Structural m
easures and non-

structural m
easures.  

6.3.1 
S

tructural m
easures  

U
se W

SU
D

 elem
ents and best m

anagem
ent practices (B

M
Ps) prom

oting retention, infiltration 
and treatm

ent of events up to the 1 year A
R

I events as close to the source as practical, in 
accordance w

ith the S
torm

w
ater M

anagem
ent M

anual for W
estern A

ustralia (D
epartm

ent of 
W

ater, 2004- 2007).  

The key W
SU

D
 elem

ent to be incorporated into the design of the developm
ent area is grassed 

sw
ales, w

ith infiltration as close to source as possible. B
unds w

ithin the drain w
ill allow

 
infiltration of the 1 year 1 hour event.  

6.3.2 
N

on-structural m
easures  

N
utrient control and landscaping 

 
Im

plem
ent the sw

ales relatively early to avoid tem
porary facilities and allow

 new
 vegetation 

to establish before housing construction of the developed lots is com
pleted. 

Sedim
ent and litter control and construction m

anagem
ent 

 
R

equire all developm
ent construction projects, including lot developm

ent, road and 
infrastructure construction, to im

plem
ent sedim

ent and erosion control m
easures. 

 
E

nsure that drainage basins area cleared biannually to ensure functionality. 
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7. 
G

roundw
ater m

anagem
ent strategy 

7.1
 

G
roundw

ater levels 

To ensure that existing groundw
ater levels are m

aintained, storm
w

ater runoff w
ill be infiltrated 

as close to source as practical using W
SU

D
 and B

M
P

s. The specification for groundw
ater 

separation for residential lots greater than 800 m
2 is “no criteria, w

ith the expectation that design 
of lots w

ill include site specific consideration of appropriate levels of am
enity” (IPW

EA 2016). As 
such, this should be addressed at the U

W
M

P stage. W
here lots are 400 m

2 to 800 m
2, 300 m

m
 

of coarse sand w
ill need to be applied to anticipated garden areas in the rear of lots above the 

50%
 A

E
P

 phreatic surface.  

  7.2
 

G
roundw

ater quality 

The post developm
ent groundw

ater quality is to be m
aintained at pre-developm

ent levels 
(w

inter concentrations) and, if possible, the quality of w
ater leaving the site is to be im

proved to 
m

aintain and restore ecological system
s. 

To ensure that existing groundw
ater quality is m

aintained, the quality of the storm
w

ater 
infiltration to groundw

ater w
ill be m

axim
ised by using W

SU
D

 and B
M

P
s to ensure that 

storm
w

ater is infiltrated as close to source as possible. 

7.3
 

Im
pact on G

roundw
ater D

ependant E
cosystem

s 

S
ince there is no groundw

ater dependent ecosystem
 (G

D
E

) w
ithin or adjacent to the site and it 

is proposed to contain storm
w

ater runoff w
ithin the site there w

ill be no im
pact on G

D
Es. 

7.4
 

M
atters to be addressed in U

W
M

P
s 

Infiltration testing should be carried out in conjunction w
ith geotechnical investigations to confirm

 
that the site is suitable for the proposed infiltration m

ethods and to identify appropriate infiltration 
rates to enable further refinem

ent of m
odelling at the U

W
M

P stage, w
here required.  
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8. 
Im

plem
entation fram

ew
ork 

A
s the D

olbys D
rive study area features fragm

ented ow
nership it is anticipated that 

im
plem

entation of this local w
ater m

anagem
ent strategy w

ill occur over extended tim
e fram

es 
and on an ad-hoc basis, as developm

ent proposals are approved and constructed.  

8.1
 

M
onitoring 

Surface w
ater 

S
torm

w
ater generated on site drains to D

olby C
reek. Surface w

ater quality m
onitoring is 

recom
m

ended at the upstream
 and dow

nstream
 ends of D

olby C
reek.  

  M
onitor upstream

 and dow
nstream

; nutrients, physicals, heavy m
etals etc, 

G
roundw

ater  

N
o groundw

ater level m
onitoring w

as conducted as part of this LW
M

S. There is no existing 
groundw

ater quality or level data for the site.  A
s the proposed lot size is above 800 m

2 and this 
w

ill not require separation from
 groundw

ater, no m
onitoring is proposed.  (take reasons for no 

G
W

 m
onitoring from

 G
W

 section) 

  E
xem

ption from
 groundw

ater m
onitoring should be discussed in consultation w

ith the 
D

epartm
ent of W

ater. W
here groundw

ater at the site is indicated to be w
ithin 5 m

 of ground 
level, it is recom

m
ended that site specific groundw

ater m
onitoring be undertaken to confirm

 
local groundw

ater levels. This inform
ation w

ill inform
 potential requirem

ents for fill and w
ill be 

required to design and assess operation of onsite effluent disposal system
s.  

G
roundw

ater m
onitoring should occur prior to the preparation of U

W
M

Ps, w
here required, to 

confirm
 groundw

ater levels in the area. 

8.2
 

R
equirem

ents for future planning and developm
ent 

This local w
ater m

anagem
ent strategy provides guidance on w

ater m
anagem

ent w
ithin the 

D
olbys D

rive study area.  

U
rban w

ater m
anagem

ent plans are not anticipated to be required to support developm
ent of 

single lots across the m
ajority of the study area. 

U
rban w

ater m
anagem

ent plans m
ay be required to support urban developm

ent w
here: 

 
Local D

evelopm
ent P

lans are required for vegetation protection areas as identified in the 
D

olbys D
rive Local S

tructure P
lan (Appendix A

). 

 
D

evelopm
ent is proposed that w

ill significantly alter the hydrology or drainage of a site or 
is unable to m

eet the design criteria identified in S
ection 3.  

W
here an urban w

ater m
anagem

ent plan is required it should be consistent w
ith the 

requirem
ents of the D

epartm
ent of W

ater’s U
rban w

ater m
anagem

ent plans: G
uidelines for 

preparing plans and com
plying w

ith subdivision conditions (D
oW

 2008). The urban w
ater 

m
anagem

ent plan should dem
onstrate that w

ater m
anagem

ent w
ithin the subdivision w

ill m
eet 

the objectives and criteria in the local w
ater m

anagem
ent strategy, except w

here alternative 
agreem

ent has been reached w
ith the D

epartm
ent of W

ater and the S
hire of C

hapm
an V

alley. 
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8.2.1 
S

ubdivision 

S
m

all scale subdivision should be undertaken in accordance w
ith the structure plan and the 

objectives, strategies and design criteria in this local w
ater m

anagem
ent strategy. A

n urban 
w

ater m
anagem

ent plan w
ill generally not be required unless the D

epartm
ent of W

ater or Shire 
of C

hapm
an V

alley require additional inform
ation to dem

onstrate com
pliance w

ith this local 
w

ater m
anagem

ent strategy, or w
here proposed developm

ent m
ay have an im

pact on 
significant resources.  

D
evelopers subdividing land for residential developm

ent are required to provide a storm
w

ater 
drainage system

. The drainage system
 should consider the total contributing catchm

ent area, 
ensuring that the ultim

ate design is capable of carrying the ultim
ate design flow

 from
 the 

upstream
 catchm

ent. D
evelopers w

hose land shares a com
m

on drainage catchm
ent have a 

shared responsibility for ensuring that the w
hole of the catchm

ent, including roads, is drained.  

8.3
 

R
esponsibilities  

Table 4 sets out the roles and responsibilities for the actions outlined for the future planning for 
the developm

ent area. This strategy is based on the concept D
olbys D

rive S
tructure P

lan 
prepared by G

H
D

 in July 2016. S
hould the S

tructure P
lan be altered, the LW

M
S w

ill be 
review

ed. 

T
able 4 

R
oles and responsibilities 

R
ole  

R
esponsibility 

R
equirem

ent and P
eriod 

P
repare an urban w

ater 

m
anagem

ent plan 

D
eveloper/ 

landow
ner if required 

Prior to com
m

encem
ent of subdivision 

w
orks. 

D
esign and construction of 

surface drainage system
 

dem
onstrating com

pliance 

w
ith this LW

M
S 

D
eveloper 

Prior to com
m

encem
ent of subdivision 

w
orks. 

M
aintain infrastructure for a m

inim
um

 of 

2 years after practical com
pletion, until 

successful handover to S
hire of 

C
hapm

an Valley. 

A
TU

’s/rainw
ater tanks: 

R
equirem

ents 

S
hire of C

hapm
an 

Valley 

E
nsure lots m

eet requirem
ents relating 

to ATU
s and rainw

ater tanks 

A
TU

’s/rainw
ater tanks: 

Im
plem

entation and 

m
aintenance 

D
eveloper/ 

landow
ner   

E
nsure onsite w

ater and w
astew

ater 

infrastructure is installed by a licensed 

contractor and appropriately m
aintained. 

Structural control com
pliance 

S
hire of C

hapm
an 

V
alley after practical 

com
pletion 

D
rainage structures to be cleared 

biannually for a period of tw
o years from

 

practical com
pletion and m

onitored to 

ensure functionality 

N
on-structural controls  

Land use and m
anagem

ent  

D
eveloper 

Sedim
ent and erosion control during 

construction 

N
on-S

tructural C
ontrols: 

P
ublic aw

areness 

S
hire of C

hapm
an 

Valley 

Sustainability inform
ation packs, 

including educational inform
ation 
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cam
paigns 

 

 
regarding non-structural control 

m
easures, such as fertiliser application, 

native gardens, herbicide use, w
eed 

control and w
aste m

anagem
ent, to be 

provided at settlem
ent. 
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the time of subdivision.

Structure Plan 0 150m50 100

SCALE 1:5000  AT ORIGINAL SIZE

N





A
ppendix B

– 5 Star Plus Building Standards

| G
H

D
| R

eport for S
hire of C

hapm
an V

alley - D
olbys D

rive S
tructure P

lan, 61/33028  















A
ppendix C

– W
aterwise C

riteria

G
H

D
| R

eport for S
hire of C

hapm
an V

alley - D
olbys D

rive S
tructure P

lan, 61/33028 | 



     #
10617463 

w
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G
u

id
elin

es for w
aterw

ise h
om

es an
d

 g
ard

en
s criteria 

 W
ith the im

plem
entation of m

andatory m
inim

um
 w

ater efficiency requirem
ents for all 

new
 hom

es, through the B
uilding C

odes of A
ustralia, the benchm

ark has been set.  
Therefore the use of fittings and fixtures better than those m

andated, the use of w
ater 

saving technology, alternate w
ater supplies and w

aterw
ise garden design have becom

e 
increasingly im

portant for those w
ishing to raise the bar in term

s of household w
ater 

efficiency. 
 Properties that show

case w
ater efficiency both inside and outside the hom

e typically 
have the follow

ing w
ater saving features incorporated (see A

ttachm
ent 1 for detailed 

descriptions). 
 In

sid
e: 

 
S
how

erheads installed are better than the m
inim

um
 m

andated W
ELS

 3 S
tar (9 Litres 

per m
inute). 

 
Taps installed are better than the m

inim
um

 m
andated W

ELS
 4 S

tar (6 Litres per 
m

inute). 
 

D
ual flush toilets installed are better than the m

inim
um

 m
andated W

ELS
 4 S

tar 
(A

verage 3.5 Litre flush). 
 

W
ater using appliances installed are rated W

ELS
 4 S

tar or better. 
 

O
u

tsid
e: 

 
G

arden design incorporates w
aterw

ise or endem
ic plant species and includes a 

functional m
ix of paved areas, garden beds and law

n. 
 

O
nly use turf species endorsed by the U

W
A
 Turf Industries R

esearch S
teering 

C
om

m
ittee (A

ttachm
ent 2). 

 
Im

prove the soil prior to planting and laying dow
n law

n. 
 

G
arden beds are m

ulched to a m
inim

um
 of 5cm

 w
ith S

m
art A

pproved W
aterM

ark 
m

ulch certified to A
ustralian S

tandard A
S
4454. 

 
The irrigation system

 has been installed to Irrigation A
ustralia Ltd S

tandards 
(A

ttachm
ent 3). 
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A
ttach

m
en

t 1
 

 D
etailed

 C
riteria fo

r W
aterw

ise H
o

m
es 

W
ater S

aving Features 
 IN

S
ID

E 
 Please refer to the B

uilding C
odes of A

ustralia for m
andated standards. 

  
S
how

erheads installed should be better than the m
inim

um
 m

andated W
ELS

 3 S
tar (9 

Litres per m
inute). 

 
Taps installed should be better than the m

inim
um

 m
andated W

ELS
 4 S

tar (6 Litres 
per m

inute). C
onsider the follow

ing:  
o 

A
erators - reduce flow

, reduce splash, im
prove w

etting. 
o 

S
pring-loaded controls - prevents running taps. 

 
D

ual flush toilets installed should be better than the m
inim

um
 m

andated W
ELS

 4 
S
tar (A

verage 3.5 Litre flush). 
 

B
aths are low

 volum
e and sm

all surface area. 
 

S
pas are not encouraged. 

 
H

ot w
ater system

 should be located less than the m
inim

um
 m

andated 20m
 from

 
points of use and / or a recirculation or heat pum

p system
 is installed. C

onsider the 
follow

ing:  
o 

G
roup fixture relative to their need for heated w

ater, 
o 

M
ultiple w

ater heaters 
o 

Pipe w
ork configuration (i.e. w

here to branch off for off-takes) and lagging 
pipes for insulation. 

 
Pressure control - consider the installation of a pressure control device to regulate 
w

ater pressure to a m
axim

um
 of 35 m

etres. H
igh pressures contribute to poor w

ater 
efficiency; pipe leakage, dripping taps, etc.   

 
If evaporative air conditioners are installed use m

odels w
ith an auto dum

p triggered 
by salinity rather than the continuous discharge type. Provide advice to future 
hom

ebuyers on the appropriate use of an evaporative air conditioner to lim
it w

ater 
w

astage.   
 

W
ater using appliances installed, such as w

ashing m
achines and dishw

ashers should 
be rated W

ELS
 4 S

tar or better. 
 To determ

ine the star rating for products visit the W
ELS

 w
ebsite and search by brand 

nam
e and product. 
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O
U

TS
ID

E 
  

G
arden design should incorporate w

aterw
ise or endem

ic plant species and includes a 
functional m

ix of paved areas, garden beds and law
n.  U

se the W
aterw

ise Plants for 
W

A
 directory on the C

orporation’s w
ebsite to find w

aterw
ise plants suitable for 

regions throughout W
A
. 

 
Plants should be grouped according to their w

ater needs (hydrozones) and garden 
beds should be densely planted w

here appropriate to m
axim

ise irrigation 
effectiveness, and appearance. 

 
O

nly use turf species endorsed by the U
W

A
 Turf Industries R

esearch S
teering 

C
om

m
ittee (A

ttachm
ent 2). Law

n areas should be m
inim

ised and verges planted 
w

ith w
aterw

ise plants instead of turf. 
 

S
oil in the garden and law

n areas should be im
proved prior to planting.  Im

proved 
soils retain m

ore m
oisture around the root zone longer, soils im

proved w
ith soil 

conditioners certified to A
S
4454 are recom

m
ended to a m

inim
um

 depth of 150m
m

 to 
law

n areas and 300m
m

 for garden beds. 
 

M
ulches dram

atically reduce surface evaporation, and break dow
n to im

prove the 
m

oisture holding capabilities of the soil. G
arden beds should be m

ulched to a 
m

inim
um

 of 5cm
 w

ith S
m

art A
pproved W

aterM
ark m

ulch certified to A
ustralian 

S
tandard A

S
4454. 

 
W

indbreaks; artificial (fences, w
alls, pergolas) or natural (m

ounds, shrubs, trees) 
should be used to reduce irrigation losses and protect plants from

 heat and stress as 
w

ind is a significant elem
ent in evaporation and transpiration.   

 
The irrigation system

 should be installed to Irrigation A
ustralia Ltd S

tandards 
(A

ttachm
ent 3). 

 G
arden beds should: 
 

U
se dripper system

s or subsurface irrigation, or if overhead w
atering is required, use 

large drop sprinklers. The use of m
icrosprays is not encouraged due to their poor 

efficiency rating. 
 Law

n areas (if not w
atered by greyw

ater) should: 
 

U
se sprinklers w

ith coarse drop sprays (e.g. M
P rotators) to m

inim
ise evaporation. 

 
H

ave spray patterns and layouts w
hich m

inim
ise overspray. 

 
H

ave sprinkler placem
ents w

hich optim
ise w

ater distribution. 
 

N
ot have different types of sprinklers on the one w

atering station. 
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Irrigation: 
 

Irrigation system
 should be sufficiently sophisticated to allow

: 
o 

S
eparation of zones. 

o 
N

o w
atering station to service m

ore than one hydrozone. 
o 

N
o w

atering station to service m
ore than one style of sprinkler. 

 
C
ontroller to be set to apply the “S

tandard D
rink” (10m

m
) per w

atering period. 
 

C
ontroller set to com

ply w
ith perm

anent w
atering rosters as defined on the W

ater 
C
orporation’s w

ebsite  
 

C
ontroller is adjusted to w

ater according to the seasons (i.e. turned off during the 
W

inter S
prinkler B

an, reduced during autum
n and spring) 

 
Irrigation system

 includes a rain sensor or soil m
oisture sensor that is connected to 

the irrigation controller and designed to shut off the autom
atic system

 w
hen it rains. 

 
A
lternate non-potable w

ater supply sources should be considered: 
o 

R
ainw

ater tanks should be plum
bed in to the house and utilised to flush 

toilets and/or for w
ashing m

achine use. 
o 

G
rey w

ater re-use system
s should be plum

bed in to the house and utilised 
to flush toilets and/or w

ater the garden. 
o 

In areas deem
ed suitable for a bore by the D

epartm
ent of W

ater, garden 
bores should be installed and used to w

ater the garden in accordance w
ith 

the perm
anent w

ater efficiency m
easures. 

 O
TH

ER
 

  
A
ffordability – dem

onstrates the ability to save w
ater w

ithout com
prom

ising the cost 
of the developm

ent, or ongoing m
aintenance and/or running costs (including 

energy). 
 

W
aterw

ise aesthetics. 
 

Plants and law
n in good health, none dead. 

 
N

o large w
ater features installed, especially in full sun. 

 
Pool blanket on the pool, not on the roller. 

 
Property show

cases a range of w
ater efficiency options available for both inside and 

outside the hom
e. 
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A
ttach

m
en

t 2
  

 U
W

A
 Tu

rf W
ater U

se R
esearch

 P
ro

ject 
 Turf Types D

em
onstrating W

ater Efficient C
haracteristics 

(w
hen tested at U

W
A
 Turf R

esearch S
ite S

henton Park, updated M
ay 2014) 

 S
cientific nam

e 
C
om

m
on nam

e 
C
ultivar or selection 

C
ynodon dactylon 

C
ouch or B

erm
uda grass 

W
intergreen 

W
indsor G

reen 
C
T-2 

 N
ote: others w

ere not 
tested.  

C
. dactylon x  

C
. transvaalensis  

C
ouch hybrid or  

B
erm

uda grass hybrid 
 

S
anta A

na 
 

Paspalum
 vaginatum

 
S
altene or S

eashore 
Paspalum

 
 

 

S
tenotaphrum

 
secundatum

 
B
uffalo or S

t. A
ugustine 

grass 
 

Traditional-style and soft-
leaf types 

Pennisetum
 clandestinum

 
K
ikuyu grass 

 
 

Z
oysia japonica 

Z
oysia grass (m

ay be 
referred to by grow

ers as 
Em

pire G
rass, or Em

press 
G

rass)  
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A
ttach

m
en

t 3
  

 Irrig
atio

n
 A

u
stralia Lim

ited
 (W

A
 R

eg
ion

) S
tan

d
ard

s for D
om

estic Irrig
ation

 
In

stallatio
n

 
 1

. 
A

ctivities P
rior to C

o
m

m
en

cem
en

t 
 Prior to com

m
encem

ent of a dom
estic irrigation installation, the Irrigation C

ontractor 
shall: 
1.1 

C
onduct a flow

 test, using a ‘Flow
 and Pressure Testing device’ and record the 

flow
/s at the appropriate pressure/s recom

m
ended by the m

anufacturers of the 
com

ponents of the irrigation system
. 

1.2 
Present to the C

lient a w
ritten quotation detailing all w

orks and activities that w
ill 

be conducted. 
1.3 

Present the client w
ith a design of the proposed irrigation system

. 
 2

. 
S

ystem
 d

esig
n

 an
d

 co
m

p
on

en
ts 

 Irrigation system
 design and product selection shall com

ply w
ith appropriate A

ustralian 
C
odes and standards and conform

 to the m
anufacturer’s recom

m
endations for the 

products used. These include: 
2.1 

S
ystem

 design to be according to the flow
 test results in 1.1 (above) w

ith 
individual station dem

and (at the m
anufacturer’s recom

m
ended operating 

pressure) no greater than the tested flow
. W

here station dem
and is less than the 

tested flow
 a pressure regulating device/s m

ust be installed w
here such is 

required to ensure operation to m
anufacturers’ recom

m
ended operating 

pressure. 
2.2 

Pipe w
ill be sized to ensure w

ater velocity does not exceed 1.5 m
etres per second 

at design flow
. 

2.3 
S
prinklers shall be spaced at no m

ore than the radius of throw
 specified by the 

m
anufacturer’s recom

m
endations. 

2.4 
S
prinklers shall operate at the m

anufacturer’s recom
m

ended operating pressure. 
2.5 

M
ainlines shall be m

inim
um

 PN
9 PV

C
, PN

8 polyethylene or other appropriate 
m

aterial of no lesser pressure rating; pipe under live m
ains pressure should be 

m
inim

um
 PN

12 rating or as otherw
ise specified by W

ater C
orporation regulations. 

2.6 
V
alves under live m

ains pressure shall be W
ater C

orporation approved ‘tested’ 
valves. 

2.7 
S
prinklers on any station shall be fitted w

ith m
atched precipitation nozzles. 

2.8 
Part-C

ircle S
prinklers shall be used in locations w

here they w
ill prevent w

asteful 
overspray. 

2.9 
W

here an irrigation controller is installed to operate stations of different w
ater 

requirem
ents it shall be a m

inim
um

 three-program
 controller and m

ust be 
program

m
able to com

ply w
ith W

ater C
orporation and D

epartm
ent of W

ater 
guidelines or restrictions. 
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3
. 

In
stallatio

n
 o

f th
e system

 
 The installation of the irrigation system

 shall be conducted to m
eet the requirem

ents of 
applicable statutory regulations, including backflow

 prevention:  
3.1 

The C
lient shall be advised of all installation w

ork that, as a requirem
ent of law

, 
w

ill be com
pleted by a licensed tradesperson. 

3.2 
M

aster solenoid valves shall be used w
hen connecting to schem

e w
ater supply 

and w
hen installing m

ore than tw
o station valves. 

3.3 
S
olenoid w

ires shall be buried under pipew
ork. W

here w
ires do not run w

ith such 
pipew

ork they should be placed in electrical conduit. 
3.4 

A
 colour code for solenoid w

ires shall be used, black for “C
om

m
on” w

ires, red for 
‘M

aster V
alve’ control w

ires and w
hite for ‘spare’ w

ires. S
pare w

ires shall be 
taped (or otherw

ise w
aterproofed) at their field term

ination point. S
tation valves 

shall be installed w
ith cable colours other than those listed. W

ire from
 each valve 

to the controller shall be one single colour. 
3.5 

S
olenoid w

ire connections shall be m
ade only at valve boxes and a m

inim
um

 
300m

m
 loop of w

ire left at each valve for ease of service. 
3.6 

S
olenoid w

ire connections shall be either crim
ped or soldered and covered w

ith 
heat shrink m

aterial or m
ade w

ith gel-filled or silicone grease type electrical cable 
connectors m

ade for this purpose. 
3.7 

A
ll pipew

ork shall be buried other than w
here expressly stated. 

3.8 
M

ainline and lateral piping shall be buried to the m
inim

um
 recom

m
ended cover of 

150m
m

. 
3.9 

Low
 D

ensity poly pipe shall be secured at all connections by ratchet clam
ps or 

other device according to m
anufacturer’s specifications. 

3.10 
A
ll valves shall be located in valve boxes designed for this purpose, the lid 

thereof to be no higher than surrounding m
aterial. 

3.11 
A
ll system

s shall have a m
inim

um
 of 150m

m
 of pipe either side of valve to 

enable service rem
oval of valve and replacem

ent w
ithout m

ajor disruption. 
3.12 

A
ll irrigation stations should be established to w

ater areas of sim
ilar dem

and 
(hydrozones). 
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4
. 

C
om

p
letio

n
 an

d
 h

an
d

over 
 4.1 

A
t the com

pletion of the w
ork the site is to be left in neat and tidy state. 

4.2 
The Irrigation C

ontractor shall perform
 a system

 “hand-over”, including a w
orking 

dem
onstration of all functions of the irrigation controller. The installer is to install 

a program
 (com

pliant w
ith current W

ater C
orporation and D

epartm
ent of W

ater 
regulations and recom

m
endations) and explain sam

e to the client. 
4.3 

The C
lient shall be given a recom

m
ended w

atering schedule for peak dem
and, 

w
ith recom

m
ended seasonal reduction (as a percentage of m

axim
um

) detailing 
all stations (w

ith description of each) plus an estim
ated P.R

. (Precipitation R
ate) 

for each station. 
4.4 

If the installed controller requires a battery, a battery of the type recom
m

ended 
by the m

anufacturer is to be supplied and installed by the Irrigation C
ontractor 

prior to hand-over. 
 5

. 
W

arran
ty 

 5.1 
The Irrigation C

ontractor to specify a m
inim

um
 one-year w

arranty on all parts 
and labour. 

 6
. 

G
en

eral 
 6.1 

W
here any variations from

 these standards have occurred the Irrigation 
C
ontractor w

ill provide detail of these, and the requirem
ents for the changes, to 

the client as w
ell as a clear indication that such changes do not com

ply w
ith the 

“S
tandards for D

om
estic Irrigation Installation” of Irrigation A

ustralia Ltd (W
A
 

R
egion). 
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D
isclaim

er:  
 The S

tandards for D
om

estic Irrigation Installation have been developed by m
em

bers of 
Irrigation A

ustralia Ltd’s W
estern A

ustralian region.  These S
tandards have been 

designed for use in W
estern A

ustralia and are based on current know
ledge and practice 

at the tim
e of the preparation of this m

aterial (O
ctober 2002, R

evised 2007). 
 These S

tandards are issued as a guide only.  Their use is of a voluntary nature and the 
IA

L is not liable for any loss, injury, dam
ages, costs or other consequences of any kind 

that result from
 their use.  A

ll persons conducting or procuring dom
estic irrigation 

installation should com
ply strictly w

ith the m
anufacturer’s recom

m
endations for the use 

and installation of equipm
ent.  The IA

 reserves the right to m
odify, add to or delete 

S
tandards prescribed herein at any tim

e. 
   C
opyright: 

 Irrigation A
ustralia Ltd 2002, R

evised 2007.  This w
ork is copyright.  A

part from
 any use 

perm
itted under A

cts of Parliam
ent, no part of these S

tandards m
ay be reproduced 

w
ithout the expressed w

ritten perm
ission from

 Irrigation A
ustralia Ltd. 

 Irrigation A
ustralia Ltd 

PO
 B

ox 1804 
H

ornsby W
estfield N

S
W

 1635 
   For m

ore inform
ation and advice on w

aterw
ise irrigation please contact: 

Irrig
atio

n
 A

u
stralia Lim

ited
 

PO
 B

ox 61, V
ictoria Park, W

A
 6979 

Tel: (08) 9474 9089 
M

ob: 0407 701 513 
Em

ail: tracy.m
artin@

irrigation.org.au 
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B
ore w

ater use in
Perth gardens
People in m

ost areas of Perth are able to
draw

 on shallow
 groundw

ater by sinking
private bores.

E
ach year in Perth, about 70 m

illion kilolitres of high-

quality household schem
e w

ater is used on Perth’s

gardens. T
his is m

ore than the entire contents of

M
undaring w

eir. Instead of using schem
e w

ater, m
any

people use shallow
 groundw

ater pum
ped from

 their ow
n

bores to w
ater their gardens.

Perth’s groundw
ater resources

T
he Sw

an C
oastal Plain, upon w

hich Perth is situated, is

covered by a veneer of sedim
ents, particularly sand and

lim
estone. T

hese sedim
ents have been deposited over

thousands of years by w
ater and w

ind. T
he superficial

sedim
ents extend to a depth of about 100 m

etres (average

50 m
etres) over the top of older and often less perm

eable

sedim
ents. R

ainw
ater percolates into the superficial

sedim
ents and accum

ulates as groundw
ater.

Shallow
 groundw

ater is an im
portant source of w

ater for

Perth’s schem
e supply and is also extracted through bores

for w
atering private gardens, parks, sporting areas and

m
arket gardens.

A
distinguishing characteristic of the shallow

 groundw
ater

that w
e draw

 upon for garden w
atering is that it is

generally at the sam
e pressure as the atm

osphere. T
his

m
eans that m

ost householders can dig dow
n several

m
etres into the sand to reach the top of the saturated soil,

called the w
atertable, but then m

ust lift the w
ater up to the

surface for use. Perth’s early settlers low
ered a bucket on

a rope but m
ost people now

 have electric pum
ps to draw

the w
ater up. In contrast, deeper sources of groundw

ater,

som
etim

es called artesian aquifers, hold groundw
ater

under pressure. W
hen a drill is used to bore dow

n through

the confining rock, the groundw
ater m

ay rise to the

surface.

W
ho has bores?

T
here are estim

ated to be 130 000 private bores in Perth.

T
he num

ber of private bores increased rapidly w
hen w

ater

restrictions w
ere im

posed in the late 1970s due to a long

dry spell of w
eather.

T
he num

ber of bores in an area depends on:

• depth to the w
atertable —

 installation costs can be

discouraging w
here the w

atertable is m
ore than 

10 m
etres deep;

• difficulty —
 coastal areas have few

er bores possibly

because of the high cost of drilling into lim
estone;

• chance of success —
 bores are few

er in som
e eastern

suburbs particularly in areas of clay or granite w
here

bore yields are generally low
.

A
ctivities rem

oving large volum
es of groundw

ater require

an abstraction licence from
 the W

ater and R
ivers

C
om

m
ission. H

ow
ever, household bores in the Perth

m
etropolitan area do not need a licence m

ainly due to the

relatively m
inor am

ounts of w
ater they rem

ove. If you are

unsure if a licence is required for your property, please

contact the C
om

m
ission on the phone num

bers provided.

Perth’s garden bore strategy

In 1997 the M
inister for W

ater R
esources launched a

cam
paign to prom

ote the use of garden bores. C
urrently

alm
ost a third of Perth’s schem

e w
ater supply is used on

gardens. Instead of using this high quality w
ater, garden

bore ow
ners use shallow

 groundw
ater. 12

G
O

V
ER

N
M

EN
T

O
F

W
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ER
N

A
U

ST
R

A
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W
here clean and accessible groundw

ater exists in areas

suitable for garden bores, they are a good w
ay of utilising

this resource.  

T
he C

om
m

ission recently released the ‘Perth G
roundw

ater

A
tlas’to provide inform

ation on the areas suitable for

garden bores. T
he G

roundw
ater A

tlas is a source of easily

accessible groundw
ater inform

ation to assist drillers,

irrigators and the public. T
his publication is available at

m
any libraries, and through the C

om
m

ission.  

A
lthough groundw

ater m
ay be readily available, it should

still be considered a precious resource. G
roundw

ater is

very im
portant to the environm

ent and should be used in a

responsible m
anner.

G
iven that in m

any areas gardens are not as large as they

used to be, consideration should be given to sharing a bore

betw
een neighbours. T

his w
ill provide all the benefits of

ow
ning a bore w

hile allow
ing the cost of installation to be

shared.

G
roundw

ater prior to urbanisation

G
roundw

ater is part of a dynam
ic w

ater cycle. W
here the

Sw
an C

oastal Plain is still covered in native vegetation, an

average of about 10%
 to 20%

 of rainw
ater percolates

dow
n into the shallow

 aquifer to becom
e groundw

ater.

T
he groundw

ater then m
oves very slow

ly under the force

of gravity until it discharges into rivers and the ocean.

H
ow

ever, m
uch is returned to the atm

osphere along the

w
ay via evaporation from

 w
etlands and transpiration by

vegetation.

G
roundw

ater is im
portant to the health of the coastal plain

environm
ents. T

he Sw
an C

oastal Plain w
as once a

patchw
ork of w

etlands (lakes and sw
am

ps) and m
any still

rem
ain despite draining for agriculture and urban

developm
ent. T

hese w
etlands depend on the groundw

ater

level being at or near the surface.  T
he natural vegetation

also relies on groundw
ater. In m

any areas, the plants are

able to survive and even continue to grow
 through the

sum
m

er by reaching dow
n to the w

atertable.

G
roundw

ater levels have a seasonal cycle. T
he w

atertable

of the Sw
an C

oastal Plain rises in w
inter w

ith rainfall

recharging the groundw
ater, and then gradually drops over

the sum
m

er m
onths. T

he w
etland and w

oodland

vegetation and anim
als have adapted to this cycle.

C
hanges w

ith clearing and urbanisation

Since E
uropean settlem

ent, the groundw
ater balance has

been altered in three w
ays:

• C
learing —

 the natural vegetation, w
hich rem

oved m
uch

of the groundw
ater through transpiration, has been

cleared in m
any areas, causing the w

atertable to rise.

• D
rainage —

 the w
atertable has been low

ered in low
-

lying land in and around w
etlands, often for agriculture

and housing. T
he excess w

ater is drained to the river, 

ocean and a few
 w

etlands w
hich have been set aside as

perm
anently inundated collection points, such as 

L
ake M

onger.

• Sealing of surfaces —
 covering the ground w

ith houses,

roads and paving increases the am
ount of w

ater runoff

from
 rainfall. T

hrough m
uch of Perth, these large

volum
es of runoff are concentrated into com

pensation

basins and into the ground, adding to high w
atertable

problem
s.

R
aised w

atertables have m
eant that m

any suburbs need to

be drained to keep houses dry in w
inter —

 520 m
illion

cubic m
etres (tw

ice the schem
e w

ater supply) is drained

annually from
 an area of 84 000 hectares in northern,

central and southern Perth. Som
e reduction in w

atertable

levels back tow
ard the natural balance has occurred in the

older suburbs w
here gardens and parklands are w

ell

established. H
ow

ever, the current tendency to increase

housing density, w
ith increased roof and pavem

ent runoff,

is likely to reverse this trend.

T
he perm

anently higher w
atertable and need for drainage

has upset the natural balance. In particular, som
e of the

w
etlands that have not been drained have grow

n broader

and deeper. M
any previously seasonal w

etlands are now

perm
anently inundated. T

he higher w
atertables have killed

trees in and around the w
ater and lakes have lost birds that

rely on seasonally receding m
udflats.

Private bores can be a good thing

T
here are m

any parts of Perth w
here bores should be

encouraged for garden irrigation. In areas w
here the

w
atertable is close to the surface, a drainage system

 exists

to prevent further groundw
ater level rises. U

sing

groundw
ater for irrigating gardens in these areas w

ill

reduce the am
ount that has to be drained to w

etlands,

rivers or the ocean. T
he com

bined effect of m
any bores

can be to draw
 the w

atertable dow
n m

ore in sum
m

er than

at present, but this can help to restore a seasonal cycle.

T
he benefits are several:

• schem
e w

ater savings —
 use of groundw

ater for

irrigation purposes reduces draw
 on schem

e w
ater

supplies, delaying the tim
e w

hen new
 resources (dam

s

and w
ellfields) are needed;

• recycling of local w
ater —

 using the excess

groundw
ater brought about by urbanisation for irrigating

gardens is a good idea w
hereas ‘im

porting’schem
e

w
ater for garden irrigation adds to the already high

groundw
ater levels.



W
aterw

ise garden bore use

G
roundw

ater bores should be used efficiently. E
ven

though groundw
ater is readily available in m

ost areas,

w
atering your garden w

ith bore w
ater should still be

undertaken responsibly and in a W
aterw

ise m
anner.

Y
ou can be W

aterw
ise by:

• only w
atering enough to m

eet the garden’s needs

• using plants that require less w
ater (e.g. native species)

• not w
atering during the daylight hours

W
hile bores offer a range of benefits, their excessive use

can contribute to a num
ber of environm

ental problem
s:

• G
roundw

ater draw
-dow

n —
 overpum

ping can low
er the

w
atertable to undesirable levels in about 10%

 of

suburban areas and be detrim
ental to the environm

ent.  

• N
utrient loss —

 m
ost of Perth soils are very poor in

nutrients and do not readily bind fertiliser. O
ver-

w
atering w

ill leach out the fertilisers that gardeners need

to add to their law
ns and flow

er-beds. T
his is an

unnecessary cost to the gardener and risks polluting the

groundw
ater and local w

etlands w
ith nutrients (nitrogen

and phosphorus).

•
Saltw

ater intrusion —
 in areas prone to saltw

ater

intrusion (close to the coast or Sw
an R

iver estuary)

excessive bore use is a m
ajor contributing factor to the

influx of saline w
ater.

Possible constraints on bores

B
ores are an excellent w

ater supply for garden use in

m
uch of Perth. H

ow
ever, not all areas of Perth are 

suitable for bores.

• In som
e places, the w

atertable is deep beneath the

ground surface or the rock type encountered m
akes

drilling for w
ater difficult and expensive.

• N
ear the foothills and in places w

here there are clay

soils, groundw
ater supplies m

ay be lim
ited and bore

yields m
ay be low

.

• O
ther areas are environm

entally sensitive. W
etlands, 

and the plants and anim
als that depend on them

, need

groundw
ater to m

aintain w
ater levels. Pum

ping out too

m
uch w

ater near w
etlands could disrupt the natural

w
ater cycle and cause environm

ental dam
age. W

etlands

of conservation value are depicted in the ‘Perth

G
roundw

ater A
tlas’. If you plan on installing a bore 

near such a w
etland (w

ithin 500 m
etres), please contact

the C
om

m
ission.

• In areas near the Sw
an R

iver estuary or the ocean,

saltw
ater m

ay be draw
n into the bores if they are

excessively pum
ped. B

ecause the w
ater w

ithin the 

ocean and estuaries is saline, a w
edge-shaped boundary

(or interface) is form
ed betw

een this saline groundw
ater

and the fresh groundw
ater below

 the land. T
his saltw

ater

w
edge m

ay extend m
ore than a kilom

etre inland. For

exam
ple, all of the C

ottesloe peninsula is underlain by

saline groundw
ater.

• W
here there is or has been industrial activity, and in

areas near old w
aste disposal sites, the groundw

ater m
ay

be contam
inated. T

he Perth G
roundw

ater A
tlas show

s

the location of know
n and inferred contam

inated sites in

the m
etropolitan area.

A
reas suitable for bores

T
hroughout the Perth area the C

om
m

ission’s ‘Perth

G
roundw

ater A
tlas’provides inform

ation such as the depth

to groundw
ater, groundw

ater salinity and identifies areas

unsuitable for garden bores. T
he areas w

hich are generally

suitable for drilling garden bores include:

• the northw
estern urban corridor; 

• the central sandy areas north and south of the Sw
an

R
iver;

• the northeastern urban corridor in areas w
ithout clay;

• suburbs w
est of Jandakot;

• suburbs around W
inthrop.

Saltw
ater intrusion into bores



A
reas not suitable for bores

A
reas generally unsuitable for drilling m

ore garden bores

include:

• the C
ottesloe peninsula (saltw

ater intrusion)

• suburbs around Secret H
arbour and Port K

ennedy

(lim
ited groundw

ater resources)

• w
ithin 200 m

etres of the ocean or the Sw
an R

iver

estuary (saltw
ater intrusion)

• areas in and around the foothills (groundw
ater is

lim
ited)

• near w
etlands (possible excessive low

ering of

groundw
ater if bores are overpum

ped)

• near contam
inated areas (groundw

ater m
ay be polluted)

G
roundw

ater contam
ination

G
roundw

ater contam
ination occurs in som

e Perth suburbs,

but is generally of little concern provided that w
ater from

household bores is only used for w
atering gardens and is

not used for drinking. G
roundw

ater contam
ination is m

ost

likely to be detected in bores near existing or old

com
m

ercial or industrial areas.

Pum
ping from

 bores can affect groundw
ater flow

 and alter

the m
ovem

ent of a contam
inant plum

e tow
ards the bore.

G
arden bores that are located in areas of groundw

ater

contam
ination m

ay pum
p contam

inated w
ater. W

hile this

m
ay or m

ay not harm
 plants, the contam

inated

groundw
ater m

ay be harm
ful to hum

ans, if consum
ed.

T
he W

ater and R
ivers C

om
m

ission strongly recom
m

ends

that the w
ater from

 garden bores is not used for drinking

unless analysed and certified safe by the H
ealth

D
epartm

ent of W
estern A

ustralia.

T
he W

ater and R
ivers C

om
m

ission advises that bores

should not be located in areas of groundw
ater

contam
ination. If in doubt, please contact the W

ater and

R
ivers C

om
m

ission. For m
ore inform

ation on groundw
ater

contam
ination, see W

ater Facts 10, G
roundw

ater Pollution.

For m
ore inform

ation

C
opies of the C

om
m

ission’s ‘Perth G
roundw

ater A
tlas’are

available for sale from
 the W

ater and R
ivers C

om
m

ission

and for view
ing in a num

ber of local libraries. T
he atlas

provides easy access to groundw
ater inform

ation for assist

drillers, irrigators and the public.

G
roundw

ater
and bores:

If you w
ish to find out m

ore

about the groundw
ater resources of Perth and the w

ise use

and m
anagem

ent of these resources, contact the

C
om

m
ission on (08) 9278 0300.

Inform
ation on W

aterw
ise gardening is also available from

the W
ater C

orporation on (08) 9420 2420.

Sinking a bore:
Irrigation and reticulation installation

com
panies that are m

em
bers of the Irrigation A

ssociation

of A
ustralia can advise on practical aspects of sinking

bores. If you are interested in sharing a bore w
ith your

neighbours, then som
e corporate m

em
bers of the Irrigation

A
ssociation are able to provide inform

ation on agreem
ents

that m
ay be used to confirm

 the arrangem
ent.

To ensure consum
er protection, the A

ustralian D
rilling

Industry A
ssociation recom

m
ends the use of drillers

certified by the A
D

IA
(or suitably equivalent

qualifications). T
he A

D
IA

can provide inform
ation on

suitably qualified drillers in your area.  

Phone: (08) 9354 8436.

Lim
itations of inform

ation
W

hile particular areas are considered suitable for bores,

the actual yield and quality of groundw
ater cannot be

guaranteed. B
oth are highly variable and depend on a

num
ber of factors including the precise location and

depth of the bore.

For m
ore inform

ation contact

L
evel 2, H

yatt C
entre

3 Plain Street 

E
ast Perth W

estern A
ustralia 6004

Telephone: (08) 9278 0300

Facsim
ile: (08) 9278 0301

or your regional office

W
ebsite: http://w

w
w

.w
rc.w

a.gov.au

W
A

T
E

R
 A

N
D

 R
IV

E
R

S
C

O
M

M
IS

S
IO

N

T
his W

ater facts sheet is one in a series providing inform
ation on w

ater issues of interest to the com
m

unity. 
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A
bout R

eprinted R
eference m

aterials
In 2006, the D

epartm
ent of W

ater w
as established to replace the W

ater and R
ivers C

om
m

ission.

P
roclam

ation on 31 January 2008 of the W
ater R

esources Legislation A
m

endm
ent A

ct 2007 
form

ally abolished the W
ater and R

ivers C
om

m
ission and transferred all functions to the M

inister 
for W

ater R
esources and the D

epartm
ent of W

ater.

This has consolidated all w
ater-related functions perform

ed by the com
m

ission and som
e other 

agencies under one agency to ensure a central focus for planning and m
anaging the states w

ater 
resources.

A
s a result som

e valuable w
ater related reference m

aterials are now
 not easily identified under 

the new
 m

anagem
ent structure and contain contact details that are out of date.

The R
eprinted R

eference ‘w
rap around’ cover provides identity w

ith the new
 m

anagem
ent 

structure and provides up to date contact inform
ation.

This allow
s us to continue to m

ake m
any of these reference m

aterials available w
ithout the 

expense to the public sector of costly reproduction.

C
ontacting the D

epartm
ent of W

ater
H

ead O
ffice

The A
trium

168 S
t G

eorge's Terrace P
erth W

estern A
ustralia

P
 O

 B
ox K

822 P
erth W

estern A
ustralia 6942

P
hone: 08 6364 7600

Fax: 08 6364 7601

Y
ou can find details for our other offices around the state, together w

ith an office directory, under 
C

ontact U
s on our w

ebsite.

w
w

w
.w

ater.w
a.gov.au
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A
ppendix E

 - M
odelling S

um
m

ary 
M

odelling D
iscussion 

G
H

D
 built a D

R
A

IN
S hydrologic and one-dim

ensional hydraulic m
odel of the existing 

developm
ent, and sim

ulated the m
odel for a range of design storm

s. D
R

A
IN

S
 is a com

puter 
program

 for sim
ulating catchm

ent hydrology and one-dim
ensional flow

s in conduits and open 
channels. D

ata is input via tables and a graphical user interface, and results are produced 
graphically and in G

IS
 and tabular form

at. The R
ational Flood Frequency E

stim
ation (A

R
R

 
2015) m

ethod w
as adopted to estim

ate peak flow
s w

hich w
ere then used in TU

FLO
W

 to m
ap 

the 100 year A
R

I flood levels. TU
FLO

W
 is a com

puter program
 for sim

ulating depth-averaged, 
tw

o and one-dim
ensional free-surface flow

s such as occurs from
 floods and tides.  

Tim
e varying surface runoff generated by the runoff routing m

odel discharges into the hydraulic 
netw

ork. The hydraulic netw
ork consists of interconnected nodes (m

anholes, basins and 
outfalls) and links (pipes, open channels and culverts). 

The hydrology w
as sim

ulated using the R
O

R
B m

odel, based on the param
eters listed below

.  

M
odelling assum

ptions 

 
A

ll roads connected to an at source infiltration system
 sized for the 1 year 1 hour storm

 
(18 m

m
) 

 
A

ll lots to hold 1 year 1 hour storm
 (18 m

m
) on site 

 
Infiltration rates assum

ed 1 m
/day 

 
C

onservative param
eterisation 

M
odelling param

eters 

D
R

A
IN

S
 used the R

O
R

B routing m
odel to generate rainfall runoff from

 identified catchm
ents. 

The runoff m
odel consists of three com

ponents: initial loss, soil m
odel (assum

ed as type B
 

m
oderate infiltration rates and m

oderately w
ell-drained soils) and roughness (runoff routing 

value). E
ach sub catchm

ent is divided in three surface runoff types w
ith runoff properties 

described in the table below
. 

 

R
unoff 

S
urface 

S
urface 

Type 
R

unoff 
R

outing 
Value 

Initial Loss 
Value 
(m

m
) 

1 
P

ervious 
0.030 

8 

2 
Im

pervious 
(infiltration 
at source) 

0.015 
18 

3 
Im

pervious 
0.015 

1 

N
ote: Im

pervious (infiltration at source) is included to account for lot infiltration using soakw
ells 

as specified. 
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The percentage of surface types for individual catchm
ent w

as calculated from
 existing land use 

and local structure plan based on the land use surface breakdow
n as reported in Forrestdale 

A
D

S
 (D

oW
, 2009). 

 

Land U
se 

C
ategory 

R
unoff 

A
rea 1 

(%
) 

R
unoff 

A
rea 2 

(%
) 

R
unoff 

Area 3 
(%

) 

Equivalent 
R

unoff 
C

oefficient 
(approxim

ate) 

O
pen 

Space 
100 

0 
0 

0.1 

R
oad 

40 
0 

60 
0.7 

U
rban 

70 
30 

0 
0.2 

 C
onduits roughness values are typical values for the identified conduit type. 

 

D
rain Type 

M
anning’s C

oefficient of R
oughness 

C
oncrete P

ipe 
0.013 

M
aintained O

pen D
rain 

0.030 

O
verland Flow

 R
oute 

0.035 
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