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Key Statistics:

 + At full build out the Dongara - Port Denison District Structure Plan (DSP) envisages an       
additional 9,806 new dwellings and a population of 22,155 accommodated through the 
provision of:

• higher density residential development in selected locations; 

• consolidation of the existing Racecourse Estate;

• a future urban corridor to the north of Racecourse Estate;

• a major expansion of the area south of the Irwin River and east of Point Leander Drive; 
and 

 + As Dongara - Port Denison has grown over time, so to has the catchment of its commercial     
centre. The Regional Centre zone is the next iteration of the Dongara Town Centre and re-
flects this evolvement in terminology and the regional significance of the twin towns.

 + The Future Urban areas have been identified and broken up into precincts in recognition of 
some of the limitations, local characteristics and functions of each zone. 

 + The DSP has tried to balance the protection of limesand resources and urban growth, by 
encompassing the vast area under current mining tenements as a new ‘Basic Raw Materials’ 
zone. 

 + The DSP provides a robust planning framework, and does not specify timeframes for the 
development of any part of the DSP area, given the range of parameters that can affect the 
timing of development. However, the DSP does contemplate the appropriate timing and 
staging of when development should occur.

 + Achieving higher residential density is a significant issue in strategic land use planning across 
Australia. The DSP has identified areas for higher density residential (R30/R40). These areas 
are located primarily on the periphery of the Regional Centre zone and are also focused 
around the Neighbourhood Centre zones.
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1.1 Study Area
 
Situated approximately 360 kilometres north of Perth, the 
twin settlements of Dongara and Port Denison are bisected 
by the Irwin River and can be reached via the Brand Highway 
or the scenic Indian Ocean Drive. Dongara – Port Denison is 
the administrative centre for the Shire of Irwin and comprises 
the only major urban centre within the local authority (Figure 
1). The twin settlements are located within the Mid-West 
region of Western Australia and are only 65 kilometres 
south-east of the Primary Centre of Geraldton.
 
The Aboriginal people who inhabited or made use of the 
lower Irwin River area are thought to have been called the 
Wattandee, and formed part of a greater group of peoples 
called the Nunga. This same area around the estuary of the 
Irwin River was first settled by European settlers in 1853, and 
by the 1860s, small farmers were occupying the local river 
flats. The townsite was surveyed, and in 1871 it became the 
seat of a local council established that year (now the Shire 
of Irwin).

Since then, the twin settlements of Dongara and Port 
Denison have remained an important service centre for its 
rural hinterland providing civic administrative, educational 
and health services for the Shire of Irwin. The twin towns 
offer an ideal scenic location with a high level of natural 
amenity due to its close proximity to the coast and the Irwin 
River.

1.2 Purpose
 
The Dongara – Port Denison District Structure Plan (DSP or 
the Plan) considers the key opportunities and challenges that 
affect the twin settlements, and functions as the next iteration 
of previous townsite expansion studies. The Plan provides a 
strategic framework to respond to these opportunities and 
challenges, to sustainably grow the townsite in a manner 
that serves the needs of the community now, and in the 
future.

The Plan includes an analysis of the Dongara – Port Denison 
town sites; the trends, opportunities and challenges. The 
plan has been prepared in consultation with the community 
and works to respond to the issues and trends that the 
community has identified as being important. The outcomes 
from the community engagement workshop undertaken 
as part of the DSP are included in the appendices. Based 
on this analysis and community consultation, the Plan then 
presents a vision as a strategic spatial framework that 
identifies future development and land use areas at a district 
level, which respond to and take advantage of opportunities 
and challenges facing the twin settlements. 

Finally, the Plan then provides a pathway for implementation 

– the future work necessary to turn the vision and the Plan 
into reality. Being a dynamic document, the Plan will be 
regularly reviewed in response to changes in the community 
and the region, to enable adaptability of planning strategies 
recommended. 
 

1.3 Objectives
 
The DSP will set the broad principles for development of 
Dongara – Port Denison, and will guide the preparation 
of more detailed local structure plans for individual land 
holdings. Based on extensive consultation with landowners, 
key stakeholder agencies and the Shire of Irwin, the following 
objectives for the DSP have been identified:

1. Development reflecting contemporary practice in 
sustainable urban development; 

2. A mix of residential development types and densities;
3. Provision for dedicated tourism sites;
4. Retaining landforms to optimise views and physical 

elements of landscape;
5. Integration of development with existing attributes of 

the area including the coast and golf course and other 
community and recreation purposes as required; and

6. Sensitive treatment of interfaces with adjoining land 
uses eg. Marine based industry area. 

1.4 Vision
 
Stemming from the vision identified in the Shire of Irwin’s 
draft Strategic Community Plan, the following describes the 
long-term desired aspiration for Dongara-Port Denison:

“Being the principal centre of growth in the Shire of Irwin, 
Dongara – Port Denison will be a progressive, sustainable 
coastal community, offering a brilliant blend of opportunity, 
natural beauty and cultural heritage with an enviable lifestyle”

1.5 Operation
Once adopted by the Shire of Irwin and endorsed by the 
Western Australian Planning Commission (WAPC), the 
DSP will perform a complementary strategic function to the 
Shire’s Local Planning Scheme and Local Planning Strategy, 
informing and guiding the future planning for this area. The 
DSP will also inform review of the provisions outlined in the 
Shire’s Local Planning Scheme.

The DSP will set the broader development principles for 
Dongara - Port Denison and its surrounds, guiding the 
preparation of more detailed local structure plans for specific 
precincts and identifying objectives to guide future decision 
making. This detailed planning will need to be undertaken by 
individual landowners/developers or the Shire. 

1.0 INTRODUCTION
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2.1 Planning Framework
 
Land use planning and decisions within Shire of Irwin are 
made in the context of the planning framework, including 
State, regional and local plans and policies. The DSP 
presents a vision and spatial recommendations consistent 
with the overarching planning framework to provide an 
understanding of the higher-level planning that has guided 
and facilitated its preparation. This section explores some 
of the key components of the planning framework relevant 
to Dongara – Port Denison, along with an analysis of 
opportunities and challenges that affect the future planning 
horizon.

2.2 State Policies
State Planning Policy No. 1, the State Planning Framework 
Policy, unites existing State and regional policies within 
a central framework and is the highest level of planning 
governance on land use and development in Western 
Australia. At a State level, the framework sets out the policy 
and principles for planning development and includes State 
Planning Policies, strategies, development control policies 
and guidelines.  State Planning Policies, or SPPs, which are 
directly relevant to the preparation of the DSP are referred 
to below.
 

2.2.1 SPP 2 - Environment and Natural 
Resources

The Environment and Natural Resources policy defines 
the principles and considerations that represent good and 
responsible planning in terms of environment and natural 
resource issues within the framework of the State Planning 
Strategy.  It brings together several subsidiary policy which 
are also referred to in this section.

2.2.2 SPP 2.4 - Basic Raw Materials

This policy sets out the matters which are to be taken 
into account and given effect to by the WAPC and local 
governments in considering zoning, subdivision and 
development applications for extractive industries.  This is 
particularly relevant to the DSP, which includes substantial 
areas of basic raw material resources.

2.2.3 SPP 2.5 - Land Use Planning in Rural 
Areas

SPP 2.5 recognises the ongoing decline in quality and 
availability of productive farm land and the considerations 
that are required in order to protect these lands.  

2.0 PLANNING FRAMEWORK
The DSP has taken this policy into consideration and sought 
to restrict agricultural land being utilised for residential 
development. The DSP aligns with the findings from the 
Shire’s Local Planning Strategy which seeks to preserve the 
rural hinterland of the Dongara – Port Denison for agricultural 
purposes.

2.2.4 SPP 2.6 - State Coastal Planning 
Policy

SPP 2.6, gazetted in July 2013, is a broad policy which 
addresses land use planning and development constraints, 
providing for the long term sustainability of WA’s coast.   

The policy provides a balanced approach to the often 
competing needs and desires of recreation, residential, 
industrial and commercial uses in a way that takes into 
account the values of the coastal zone. 

The policy has a strong reference to ensuring coastal hazard 
risk management and adaption planning is incorporated in 
the decision making process.  Fortunately for the Dongara 
- Port Denison urban area, the majority of the coastline is 
protected by existing foreshore  local reserves.  However, 
the Irwin River and is less protected, and the DSP responds 
to the need to protect this asset and the adjacent land.

2.2.5 SPP 2.7 - Public Drinking Water 
Source Policy

The policy addresses land use and development in public 
drinking water supply areas and seeks to protect and 
manage  the source from pollutants.  Land uses that are 
detrimental to the quality and quantity of the water supply 
are discouraged unless adequate management can be 
demonstrated.  

2.2.6 SPP 2.9 - Water Resources

This policy is directly related to SPP 2 and provides 
clarification and additional guidance for decision makers.  
SPP 2.7 and SPP 2.9 should be considered very carefully 
during detailed local structure planning.

2.2.7 SPP 3.0 - Urban Growth and 
Settlement

SPP 3 sets out the principles and considerations that apply 
to planning for urban growth and settlement. In taking this 
policy into consideration, the DSP has sought to adopt the 
principles outlined in each policy measure, particularly those 
provisions relating to managing rural living growth and the 
coordination of services and infrastructure.
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Figure 2: Activity Centres and Movement (Mid West Regional Planning and Infrastructure Framework)
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2.2.8 Other relevant Policies and Guidelines

Several other documents are relevant to the DSP process 
including:
• SPP 3.1 - Residential Design Codes; the legislative 

framework for control of residential development.  
• SPP 3.5 - Historic Heritage Conservation;  the policy 

which sets out principles of sound and responsible 
planning for WA’s historic heritage.

• Draft SPP 4.1 - State Industrial Buffer; the policy which 
seeks to manage impact between various land uses 
and adjacent conflicting uses.

• Rural Planning Guidelines (2014); the document which 
provides guidance for achieving the objectives of SPP 
2.5.

• Better Urban Water Management (2008); the document 
which provides guidance on the implementation of SPP 
2.9.

• The Structure Plan Preparation Guidelines (2012); 
guidelines for the consistent preparation and 
assessment of structure plans.

• Liveable Neighbourhoods is an operational policy 
of the WAPC, and applies to structure planning and 
subdivision for greenfield and infill development areas.

2.3 Regional Policies
 
The regional planning framework comprises regional 
plans and strategies for the Mid West region of Western 
Australia within which Dongara - Port Denison is located. 
The  regional framework forms the second tier in the overall 
planning framework structure. It provides the regional level 
and strategic context for informing local governments in the 
development or review of local planning strategies.

2.3.1 Mid West Regional Planning and 
Infrastructure Framework

The draft Mid-West Regional Planning and Infrastructure 
Framework (2011) (the Framework) sets out a regional 
planning approach to the Mid West region of Western 
Australia. 

A key outcome of the document is the identification of the 
role and function of activity centres within the Mid West. 
This is displayed in an activity centres hierarchy (Figure 
2) and identifies Dongara-Port Denison as a Regional 
Centre offering a range of higher order services. Dongara 
– Port Denison is recognised for its residential, industrial, 
fishing and commercial centre servicing the surrounding 
agricultural, fishing and tourism sectors. This confirms the 
need for Dongara – Port Denison to grow into a regional 
centre, focusing on accommodating the projected growth 
within the Mid West region to support local service provision 
and complementing strategic industry in nearby locations. 

2.3.2 Mid West Infrastructure Investment 
Plan

The Midwest Infrastructure Investment Plan (2008) has been 
developed by the Mid-West Development Commission for 
the purposes of coordinating infrastructure development in 
the Midwest region over the next decade. The document 
highlights the diverse nature of the Mid-West’s economy 
and investment that is needed to reflect this. The document 
makes the mention that coordinated planning is essential for 
the success of the region.

According to the plan, 84% of the region’s population live in 
coastal region and that the region is projected to receive $19 
billion of investment over the next 4-6 years. The potential 
Oakajee Port development is highlighted to be one of the 
most important opportunities for the region and has direct 
and indirect impact on Dongara – Port Denison.   

2.3.3 Batavia Coast Strategy

The Batavia Coast Strategy (2001) highlights a series of 
opportunities and constraints for the DSP area, including:
• A desire for increased amounts public open space;
• Eroding dune system closer to the Dongara townsite;
• The importance of the crayfish/lobster industry;
• The popularity of 7 mile beach;
• Coastal land ownership north of Dongara;
• Uncontrolled 4WD access leading to erosion; and
• Lack of sheltered recreational areas.

Some of these issues are still relevant to Dongara - Port 
Dension today and have been considered in the preparation 
of the DSP, specifically in relation to access to the coast. 

2.4 Local Policies  
The local planning framework forms the final tier in the overall 
planning framework structure and includes the local planning  
strategies which set out the general aims and directions 
of the Shire of Irwin for planning and land use across the 
local authority district. The local planning scheme provides 
the statutory mechanisms to implement regional and local 
planning strategies. Local planning policies provide detailed 
planning guidance and planning objectives for particular 
issues or areas within the Shire of Irwin.

2.4.1 Shire of Irwin Local Planning Strategy 

The Shire of Irwin Local Planning Strategy (LPS or strategy) 
(extract shown in Figure 3) guides the management of 
population growth, land use planning and development, 
over a ten to fifteen year period for the entire Shire through 
the identification of policy areas. The compilation of the 
LPS identified the need for the Shire to continue to play its 
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Figure 3: Development Strategy Boundary (Shire of Irwin Local Planning Strategy)

appropriate role in the Midwest region, of which Geraldton is 
its regional centre. 

The strategy also acknowledges the potential growth and 
the added development pressures placed on the Shire’s 
coastal region focusing around Dongara and Port Denison. 
These added pressures have also resulted in a demand for a 
variety of services from Shire residents, adjoining inland local 
authority areas and the substantial tourist population. The 
following challenges were also identified within the strategy:
• The effective/efficient/sensitive management of all 

growth, traffic and development;
• The protection of sensitive ecological areas and 

rehabilitation of land and water habitats; 
• The provision of safe, accessible and attractive parkland, 

beachfront and recreation opportunities;
• The need to promote the tradition/heritage character of 

the Shire;
• The strengthening of local pride and sense of 

community;
• The enhancement of local work opportunities;
• The appropriate input into the management of major 

roads, railways and industry in order that they do not 
impact negatively on the local community;

• The development of a safe, attractive and usable 
pedestrian/cycle network through the urban area;

• The satisfaction of regional responsibilities which the 
local authority has, due to its geographical location on 
an attractive coastline.

Of particular relevance to the DSP area, is the strategy’s 
Policy Area B and F, which recognise the importance of 
the Dongara town centre and the requirement to ensure 
adequate land is zoned; as well as encouraging the 
development of a vibrant tourist economy for the twin 
settlements. The northern boundary of Policy Area B will 
need to be re-examined in any future LPS review given the 
current study area of the DSP includes some additional lots 
north of Fancisco Road. 

2.4.2 Shire of Irwin Local Planning Scheme  
No. 5

The Shire of Irwin’s Local Planning Scheme No. 5 (The Scheme 
or LPS5) is the primary statutory control for development 
within the Shire of Irwin and consists of a Scheme Text and 
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Figure 4: Shire of Irwin Local Planning Scheme No. 5 Map
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Scheme Maps. The Scheme is the statutory mechanism 
designed to implement the planning rationale from the LPS 
when considering land use and development within the Shire 
through zoning, reservations and statutory provisions (Figure 
4). The Scheme Text also sets out the requirements for 
planning approval, enforcement of the Scheme provisions 
and non-conforming uses.

Currently the majority of the existing urban area within 
Dongara - Port Denison is zoned residential  R12.5 
which reflects the low-density suburban character that is 
characterised by many other regional coastal towns. The 
town’s periphery is zoned predominantly for rural living, 
general farming and public purpose.

2.4.3 Shire of Irwin Public Open Space 
Strategy 

The purpose of the Public Open Space Strategy (2011) 
is to establish the adequacy of the current provision and 
distribution of public open space (POS) within the study area. 
The strategy has been informed by the WAPC Development 
Control Policy 2.3 – Public Open Space in Residential Areas 
and Development Control Policy 6.1 – Coastal Planning in 
Country Areas and provides an open space schedule which 
lists and describes the POS within the Dongara Port Denison 
urban area. 

The strategy reports that the existing POS for the study 
area significantly exceeds the WAPC’s requirement for 10% 
of urban areas to be allocated to POS. The strategy does 
however acknowledge the need for additional POS as land 
north of Dongara develops and ultimately the provision of 
additional district parks as the urban front extends south. 

2.4.4 Port Denison – Future Planning 
Discussion Paper 

The Port Denison – Future Planning Discussion Paper (2010) 
focuses on the future planning of Port Denison, in particular 
the potential to expand the residential area currently 
constrained by nearby lime sand mining operations. The 
report provides a strategic background for the expansion 
of the townsite, including various scenarios to consider for 
expanding Port Denison and recommendations on how 
future expansion may be progressed. 

2.4.5 Shire of Irwin Town Centre Precinct 
Plan 

The Shire of Irwin commissioned the preparation of the 
Dongara Town Centre Precinct Plan (2009) to assist decision 
making of development within the Town Centre. The Dongara 
Town Centre Precinct Plan distinguishes the commercial 
centre hierarchy for the Dongara – Port Denison region and 
recognises a three tier centre hierarchy which consists of:

1. The Geraldton Regional Centre;
2. The Dongara Country District Centre; and
3. The Port Denison Local Centre.

In 2004 the former Department for Planning and Infrastructure 
identified that there was less than 9,000m2 of retail floor 
space in Dongara and Port Denison with a need for an 
additional 500m2 - 2,500m2  of floorspace by 2020.  The 
Town Centre Precinct Plan recognises different precincts 
within the Town Centre zone and has accordingly formulated 
objective and design guidelines for each.

2.4.6 Shire of Irwin Local Retail and 
Commercial Strategy 

The Shire of Irwin prepared a retail and commercial strategy 
in 2001. The strategy seeks to plan for new retail and 
commercial floor space over the next 25 years within the 
Shire. The strategy identified that there is minimal land 
zoned for commercial purposes and that a large portion of 
the Shire’s workforce is working from home, which may be 
impacting upon the function of the town centre. According 
to the strategy, the Shire’s town planning scheme lacks 
sufficient zonings to facilitate new trends in retail and 
commercial development.

2.4.7 Tourism Development Plan 2013-2018 

Councils Tourism Development Plan 2013-2018 has recently 
been produced and provides a series of recommendations 
for tourism in Dongara - Port Denison.  The plan indicates 
a need to allow flexibility in zoning for tourism purposes and 
provides a series of recommendations for taking advantage 
of tourism opportunities.

2.4.8 Port Dension Foreshore Management 
Plan

The Port Denison Foreshore Management Plan  (2014)
proposes a series of design interventions to capitalise on the 
natural beauty of the Port Dension foreshore and enhance 
it  to support tourism and community growth.  The plan is 
consistent with the recommendations of this DSP for an 
expanded commercial area which supports an increase in 
tourism potential  at Port Denison.

2.4.9 Other Relevant Documents

The Shire of Irwin has recently completed the Dongara Town 
Centre Revitalisation Plan and Bicycle Plan and is currently 
developing a Pool Feasibility Study.  

These studies have responded to early recommendations of 
the DSP and have in turn provided additional direction in the 
preparation of the DSP.
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3.0 SITE & CONTEXT 
APPRECIATION

Bounded by the Indian Ocean to the west, the Geraldton-
Eneabba Railway Line to the east, the Bonniefield locality 
to the north and Kailis Drive to the South, the DSP study 
area covers large tracts of coastal land surrounding the twin 
towns of Dongara and Port Denison.

This distinctive coastal and riverine environment has a 
unique community, with a rich cultural heritage. Effective 
planning for employment and population growth requires 
an understanding of the current trends, demands, and 
attributes of the environment, community, heritage, services, 
economic climate, land use and movement network. These 
attributes present a number of opportunities and challenges 
to address in planning for Dongara – Port Denison in the 
future. Figure 5 summarises some of the key opportunity 
and constraints of Dongara – Port Denison. 

3.1 Physical Environmental

3.1.1 Topography and Landform

The study area comprises almost 14 kms of coastline 
abutting the Indian Ocean. Encompassed within this coastal 
zone is a coastal dune system and floodplain deposits of 
the Irwin River which form part of the northern extent of the 
Swan Basin which varies in extent from 12 kms to 24 kms 
inland of the study area.

This coastal plain comprises parabolic dunes, river reserve 
and alluvial flats. The primary dune dissects the study 
area, with the ridge reaching elevations greater than 50 m 
AHD with land falls west of this ridge at a slope of around 
2.5%. The secondary dune, located east of the primary 
dune, approximately 5 km inland, peaks above 70 m AHD. 
Between the primary and secondary dunes land drops to a 
minimum elevation of less than 10 m AHD within the study 
area. The Irwin River bisects the Dongara – Port Denison 
Townsite and the dune system. Surface elevations fall below 
10 m AHD alongside the river within the DSP area.

3.1.2 Coast

At present, coastal areas in close proximity of the urban 
area of Dongara – Port Denison are well utilised and have 
been modified to cater for human needs. The greatest 
changes being the construction of the Port Denison Small 
Boat Harbour. Extensive vehicle access within coastal areas 
of the Shire have always been acknowledged as potentially 
detrimental  and is another example of some of the adverse 
human impacts along the coastal dune system. Measures 
to limit coastal damage from indiscriminate access is one of 
the considerations the DSP will address for implementation. 

These matters necessitate proper coastal management, 
including the identification of appropriate development 

setbacks, associated coastal foreshore reserves and 
physical measures such as dune stabilisation. 

3.1.3 Irwin River

Dongara and Port Denison are bisected by the Irwin River. 
The river meanders through the twin settlements and passes 
the southern side of the town centre before discharging into 
Arurine Bay in the Indian Ocean. Whilst it is acknowledged 
that the river is an important feature contributing to the 
landscape amenity and supports important environmental 
and recreational attributes of the town, the historic built form 
on parcels of land abutting the river currently predominately 
address their street frontages. This has resulted in 
development which does not necessarily retain or enhance 
public pedestrian access and open space links between the 
foreshores of the Irwin River. The DSP needs to ensure that 
future development improves the settings of the important 
historic places and views along the Irwin River and facilitates 
their interpretation, accessibility and connectivity.

3.1.4 Flood Risk

Parts of the DSP area lie within the Department of Water 
(DoW) floodplain development control area for the Irwin River. 
DoW has advised that development within the Irwin River 
floodway is unacceptable as it is considered obstructive 
to major flows and would increase flood levels upstream. 
Development outside the floodway (including within the 
flood fringe) is considered acceptable with respect to major 
flooding, and a minimum habitable floor level 0.75 m above 
the 100 year ARI flood level is recommended to ensure 
adequate flood protection.

3.1.5 Bushfire Protection

Bushfire presents a significant issue for Dongara – Port 
Denison, particularly in the dense coastal vegetation areas 
and rural living areas due to the combination of topography 
and the characteristics of coastal vegetation. Portions of 
the DSP area are likely to be identified in the Shire’s Local 
Planning Strategy (currently under review) as moderate to 
high bushfire risk areas.

A broad assessment of the bush fire hazard for the expansion 
areas outside of the existing urban areas of the DSP, in line 
with the WAPC and Fire and Emergency Services Authority’s 
(FESA) Planning for Bushfire Protection Guidelines (2010) 
is required to identify areas that are generally at a low,  
moderate or extreme  bushfire hazard level. Mapping in this 
regard is currently being prepared by the Office of Bushfire 
Risk Management. However, it is important that the bush fire 
attack level is assessed at local structure planning stage in 
accordance with the above document.
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Figure 5: Opportunities and Constraints Map
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The Dongara – Port Denison Townsite is mostly built up and 
some surrounding areas have been cleared for farming.

A search of the Environment Protection and Biodiversity 
Conservation Act (EPBC) and DEC databases revealed 6 
conservation significant fauna recorded within 5 km of the 
study area:
- Carpet python 
- Peregrine falcon
- Chuditch (Western quoll) 
- Australian lesser noddy
- Black-striped snake 
- Carnaby’s cockatoo (short billed black cockatoo)

Protection of threatened fauna, communities and their 
habitat is important to the natural environmental values which 
underpin the amenity of the region.  EPBC communities are 
particularly critical and should be considered in all detailed 
local structure planning. 

3.1.6 Scenic Aspects

The Dongara – Port Denison urban area has a high level of 
amenity due to its proximity to the Irwin River and stunning 
coastline and features significant recreational reserves such 
as the Racecourse, Town Oval, Recreation Centre, Bowling 
Club, Pistol Club and Gold Course. The landscape and 
resultant scenic quality of Dongara – Port Denison is a key 
feature that provides the twin settlements with their unique 
character and identity.

3.1.7 Geology and soils

Geological units within the DSP area are distinguished 
according to their inferred origin, their morphology and 
lithological differences.  Tamala Limestone (Qt) forms the 
underlying foundation of the DSP area (Figure 6).  It consists 
of variably cemented limestone and sandstone and was 
deposited mostly of successive lines of coastal sand dunes.

The DSP area is dominated by eolian dunes, which are either 
mobile (Qsm) or fixed by vegetation (Qs).  These dunes 
are composed of calcareous and quartz sands derived 
from sands brought onshore by wind and wave activity.  
The dunes have encroached over the Tamala Limestone, 
especially south of the Irwin River where they extend up to 6 
km from the coast.  

Alluvium comprising sand, silt and clay occurs along the 
Irwin River and extends north and south from the river in 
places.

3.1.8 Flora and Fauna

There are two local government conservation reserves 
within the DSP area, Dongara Nature Reserve in the 
northern coastal section, and Beekeepers Reserve along 
the southern boundary of the study area.  There are 
no threatened ecological communities (TECs), priority 
ecological communities (PECs), Commonwealth protected 
flora species or Declared Rare (WA) flora species recorded 
within the DSP Study area.

There are three occurrences of a Priority species in the 
Dongara – Port Denison Townsite area. Anthocercis 
intricata is classed as Priority 3 – Poorly known taxa on 
the Department of Environment and Conservation’s (DEC) 
list of Priority Listed Flora Species. Priority listed species 
are assigned a conservation code to define the level of 
conservation significance but are not currently protected. 
Anthocercis intricata is endemic in coastal south-west 
Western Australia from Shark Bay to Geraldton.

More than half of the study area supports undisturbed native 
vegetation, especially in northern parts and along the coast. 
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3.2 Community Profile
 
The Dongara and Port Denison community has seen an 
increase from the 2001-2011 censuses of 544 persons 
(2,221 to 2,765); representing a population increase of 
24.5% over the 10 year period. This growth is very closely 
mirrored when compared with the Shire of Irwin as a whole,  
with a growth rate of 25.74% or 730 people over the same 
period. The population growth of Western Australia on the 
other hand, has experienced a population boom of 41.24% 
or 653,777 people over the same period.

There is a visible correlation of growth between the Dongara 
and Port Denison community and the Shire of Irwin. This 
is due to the majority of the Shire’s population (over 75%) 
residing within the Dongara and Port Denison urban areas 
(Figure 7).  This trend is supported and encouraged in the 
settlement pattern identified for the Shire in the Shire’s 
Local Planning Strategy with a major objective being the 
development of one core urban node within the Shire area, 
namely the Dongara - Port Denison urban area.
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Figure 7: Dongara and Port Denison Population vs Shire of Irwin Population (ABS 2006)
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The age breakdown in Dongara - Port Denison has generally 
seen a larger amount of the total population shift into the 
55 to 64 year aged bracket and the 65+ aged bracket as 
the general population ages. Both age brackets have seen 
a steady increase over the 2001, 2006 and 2011 census 
illustrated in Figure 8. The Dongara - Port Denison area has 
seen a continued trend in the increase of these age brackets, 
greater than that seen across Australia and indicates a need 
for housing, services and facilities to cater for the ageing 
population. There is a need to ensure that the Dongara - Port 
Denison can service its ageing population through housing 
diversity, access to shops, community facilities, transport 
and medical services.

Another visible trend is the significant decline in the prime 
working age group of the 24 to 54 year olds over the same 
period from 39.21% in 2001 to 31.44% in 2011. Whilst the  
townsites must respond to and support its aging population, 
it must also attract and retain younger community members 
to ensure the ongoing sustainability of the population.

Another common occurrence in many regional centres is 
a gradual decrease in the growth of youth (0-24 years of 
age). There is a threat that the younger population will leave 
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Figure 8: Percentage of People in Each Age Bracket 2001-2011 (ABS 2006)

town to seek employment and more activated lifestyles 
elsewhere.  In order for Dongara and Port Denison to be 
a successful town, it will need to attract youth through 
valued employment opportunities, education, and greater 
community and business services.
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3.3 Housing Choice
 
The Dongara - Port Denison townsites have traditionally 
developed in a low density manner being influenced by their 
coastal environment and topography. The majority of this 
housing stock (90%) is comprised of separate housing, with 
a small number of semi-detached housing including (semi-
detached, row or terrace houses and townhouse) (3%) and 
a similar amount of flats (including flats, units or apartments) 
(4%).   A small percentage (3%) identifies as ‘Other dwellings’ 
(taken from ABS 2006 data) - see Figure 9.

In comparison, the West Australian average shows a slightly 
higher variety of housing choice, with a larger amount of the 
total housing breakdown being made up of semi-detached 
housing and flats amounting to some 20% and the remainder 
of the housing stock comprising separate houses (80%) - 
see Figure 10.  

Demographic change has a direct impact on the type and 
availability of housing choice. The changing age structure 
and declining occupancy rates noted within the study area 
and across the state will need a greater proportion of multi-
unit, terrace and townhouse housing in future to provide 
accessible and adaptable housing choices to deal with this 
trend. 

Housing choice is also a critical element which impacts  
on the affordability of housing. This is particularly critical to  
those in Dongara - Port Denison who, due to age, ability 
or interest, may not want or be able to look after larger 
lots. Without local options for small lots or aged persons 
accommodation, many are unable to continue their lifestyle 
in town and are forced to move elsewhere. 

There is a real need for Dongara - Port Denison to achieve 
greater housing diversity if the town is to attract and 
retain a diverse community, particularly older and younger 
community groups. Whilst the ageing trend of the community 
has been recognised in the availability of some appropriate 
and supportive accommodation options,  the need to attract 
and retain younger community members has not yet been 
responded to by a greater choice in housing. 
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Semi-detached, row or terrace
house, townhouse etc
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Other dwellings
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Separate House

Semi-detached, row or
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Flat, unit or apartment

Other dwellings

Figure 9: Dongara - Port Denison Housing Breakdown (ABS 2006)

Figure 10: Western Australia Housing Breakdown (ABS 2006)
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3.4 Heritage Value
 
3.4.1 Aboriginal Heritage

Heritage is important in understanding the story of 
settlements - its history, identity and diversity. We share a 
responsibility to identify and protect what is important, and 
pass on these places to future generations so that they will 
understand what came before. 

The Aboriginal site register is held under Section 38 of the 
State Aboriginal Heritage Act 1972. It protects places and 
objects customarily used by, or traditional to, the original 
inhabitants of Australia. A search of the Department 
of Indigenous Affairs database identified six registered 
Aboriginal sites within the study area. The details of these 
sites are summarised in Table 1.

The peoples living along the Irwin River comprised the 
Amangu (mouth of Irwin River, estuary area, along the swales 
to Greenhead and inland to Irwin), the Naaguja people (from 
Geraldton south and across the Greenough flats), the Wajarri 
people (inland along the Irwin River catchment, Green Brook 
and Arrowsmith River), and the Widi people from across the 
Darling fault line. All these peoples would move seasonally 
to accommodate natural resources from coastal areas 
in summer to larger inland game in winter away from the 
coastal elements. Each person had individual country and 
tasks to attend to on that country. Trading festivals were also 
held where all groups came together several times a year, 
such as at Greenough River, Point Leander and Stockyard 
Gully.

Site ID Site No Name Type Last updated

18907 Irwin River (SC04) Mythological, Historical 18/09/2002

5918 S00122 Irwin River Skeletal material/Burial 10/12/1999

5632 S00514 Dongara Man-Made Structure 3/12/1998

5597 S00601 Dongara-Brand Highway Skeletal material/Burial 3/12/1998

5280 S01002 Leander Point Deni Artefacts / Scatter, Midden / Scatter 3/12/1998

4670 S02281 Irwin River Artefacts / Scatter 3/12/1998

Table 1: Aboriginal Heritage Sites

Six (6) claims have been lodged and accepted by the Native 
Title Tribunal over land and marine areas which are controlled 
by the Shire of Irwin and would indicate that Aboriginal 
groups did in the past have a presence locally. These claims 
are listed below:

WAD6002/04 - Raymond Dann, Barry Dodd, Wayne Warner 
and others on behald of the Amangu people
W6006/01 - Kevin Taylor and Ildephouse Taylor
WG6273/98 - Arnold Franks
WG6194/98 - Keith Edward Councillor, Glen Derrick 
Councillor, Lynsey Graham McDonald and others on behalf 
of the Naaguja People
WG6193/98 - Joan Margaret Martin
WG6119/98 - Kenneth John Papertalk, Dennis Comeagain, 
Margaret Green on behalf of the Mullewa Wadjari Community
WG43,44,45/98 - Neil Albert Phillips on behalf of the 
Buddima (Pandawn) People.
 

3.4.2 Historic Heritage

The current Dongara townsite was first surveyed in 1852 
and named “Dhungarra” - a name given to the area by local 
inhabitants to indicate a “meeting place of seals”. As such, 
Dongara has a rich and valued historical heritage and is one 
of the State’s oldest European settlements. The coastal area 
at the mouth of the Irwin River also has a rich history and 
various names over the years from Port Irwin, Port Dongara 
and The Beach. The townsite was officially gazetted in 1867 
as Denison and changed its name in 1973 to Port Denison 
at the request of the Shire of Irwin.
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The Shire of Irwin has a Municipal Inventory of Heritage 
Places which was updated in 2005 and documents places 
of heritage significance to facilitate their protection and 
reflection in planning and development. A significant number 
of these places have also been registered and are protected 
by the Heritage Council of Western Australia (HCWA). 

These places are afforded the highest level of protection 
by the State.  Development of any of these places or lots 
adjacent to these places requires formal referral to HCWA.   
Places of exceptional cultural significance to the Shire and 
to the State of Western Australia in the DSP area are shown 
in Table 2.

The significant heritage value within the study area presents 
an opportunity to protect heritage assets as a key community 
value. The identification, linking and enhancement of these 
places provide opportunity to create heritage and cultural 
precincts for the community and visitors and assists in 
defining the community’s sense of place. 

3.5 Existing Land Use 

District Structure Plans provide guidance on future land use, 
employment and the coordination and provision of major 
infrastructure. However a key consideration through their 
formulation is the nature and rationale for existing land use 
activities. This section considers a selection of crucial non 
urban land use activities applicable to the DSP area. 

3.5.1 Marine Based Industry

A Marine Based Industry zone is located adjacent to the Port 
Denison boat harbour and is intended to service the fishing 

industry in close proximity. There are some limited areas of 
public open space which buffer the light industrial lots from 
existing residential development west. 

The scheme maps also identify an area of land zoned 
Marine Based Industry north of Russ Street which limits 
the residential potential of this land. Consideration should 
be given to determine if this area is required and whether it 
should be rezoned and developed for residential uses. Future 
subdivision would need to have regard to the interfaces with 
the eventual Marine Based Industry Zone. 

3.5.2 Rural Living 

SPP 2.5 states that rural living zones are where the 
predominant land use is residential and does not refer to the 
site area, but the land use itself. Rural living zones are general 
variants of:
• Rural residential – range from 1ha to 4 ha depending on 

local conditions. 
• Rural smallholdings – range from 4 ha to 40 ha depending 

on local conditions. 

As many rural living estates grow incrementally over time 
without always being part of strategic growth planning 
frameworks, local authorities often find there is inadequate 
service infrastructure, provision of POS and limited community 
facilities, leading to rural living estates having a low level of 
access to services. This is particularly relevant to Dongara 
– Port Denison and is reflected in the two rural living zones 
within the DSP study area being the Race Course Estate 
(north of Dongara) and Springfield (east of Port Denison). 
As identified in the LPS, the Race Course Estate rural living 
zone has had 41 lots created with land zoned for a further 40 
lots, however, the Race Course Estate in its current location 
acts as a barrier to the future development of land north, 

Table 2: Significant Sites on the State Heritage Register

HCWA Ref No. Place Name Date of Registration

P1236 Dongara Post Office & Quarters (fmr) 5/11/1999

P1235 Dongara Police Station, Courthouse & Gaol (fmr) 16/12/1994

P1212 St John the Baptist Anglican Church 11/12/1998

P1234 Dongara Uniting Church 21/1/1997

P1233 Dongara School Master’s House (fmr) 1/10/2002

P4367 Moreton Terrace & Point Leander Drive Fig Trees 27/2/2004

P1210 Royal Steam Roller Flour Mill 2/7/1993

P1217 Old East End (confirm if within study area) 24/11/2000

P1227 Irwin Roads Board Office Fmr 12/7/2002

P1242 Two Obelisks & Commemorative Plaques 24/4/2003

P1221 Dr Bartlett’s Residence 16/12/2003

P1230 Russ Cottage 17/10/2003
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exclusion buffer around the processing plant.
The Department of Mines and Petroleum (DMP) have advised 
that a recent agreement with the WAPC has increased the 
Cockburn Cement Plant buffer to 1.5km.  

In addition, whilst there are no buffers recognised for the 
Westdeen operation, the DMP have indicated that a notional 
500 metre buffer would be appropriate.   A circular buffer 
meeting the 500 metre boundary would extend into parts of 
the Port Denison urban area.  As such, the 500 metre buffer 
will be limited adjacent to the established urban area.

The buffers now shown on Figure 5 (page 13) include:

• Cockburn Cement Dune buffer - A 500 metre wide 
development exclusion buffer from the toe of the mobile 
dune where mining activity is currently undertaken.

• Cockburn Cement Plant buffer - A 1.5km development 
exclusion buffer around the processing plant.

• Westdeen Holdings Dune buffer - A 500 metre wide 
development exclusion buffer from the toe of the mobile 
dune where mining activity is currently undertaken 
except that the 500 metre buffer is reduced adjacent to 
established urban lots.

It should be noted that the 500 metre Westdeen buffer is 
notional only.  It is shown in Figure 5 to provide an indication 
of the extent of land use conflict.

Whilst it has long been recognised that these extractive 
industries place a constraint on the future urban expansion 
south of Port Denison, mining is also recognised as an 
important component of the local economy.  Nothing in the 
DSP will derogate the rights of the mining lessees or their 
operations under the Mining Act, and extensions to leases 
may be renewed for successive terms.

and constrains the natural expansion of the urban centre. 
Consideration needs to be given to the further subdivision 
of this area to provide a transition for development and 
infrastructure north. 

The Springfield rural living zone has been progressively 
developed and has a potential of between 250-300 lots, 
however it is constrained by a lack of potable water supply, 
and requires careful and coordinated planning.  

3.5.3 Dongara Airfield 

The Dongara airfield is located south of Port Denison 
between Kailis Drive and the coast. The airfield is managed 
by the Shire of Irwin and currently provides access to the 
Royal Flying Doctor Service. Given the constraints imposed 
on future expansion of the airport by its proximity to the 
existing Port Denison urban area, relocation of the airport 
in the medium to long term requires careful consideration, 
particularly with regards to identifying a location that will not 
further restrict the amenity of the urban area and one which 
considers the long term needs of the airport and needs 
of an expanded community. The Local Planning Strategy 
recommends relocation of the airstrip in the medium to long 
term, possibly to the eastern side of Brand Highway.

3.5.4 Waste Transfer Station

A Council operated waste transfer station operates on 
Crown Reserve 26494 on Dee Street located near the Golf 
Course and adjacent to the Port Denison urban area. Waste 
is sorted and recycled at the facility or transferred to a waste 
disposal facility in Geraldton. There is currently no buffer for 
this activity; however the surrounding undeveloped crown 
land acts as a notional buffer. The Council have raised the 
possibility of this facility being relocated in the future.

3.5.5 Extraction Under Mining Act (1978)

There are currently five (5) mining tenements located within 
the study area of the DSP, comprising a live exploration 
licence in the northeast and four mining leases.  Three of the 
granted mining leases relate to the two main limesand mining 
operations in close proximity to the Dongara - Port Denison 
urban area, and are associated with Cockburn Cement Ltd 
and Westdeen Holdings Pty Ltd.  A pending mining lease, 
also for limesand, occurs in the southwestern part of the 
DSP.  These mining tenements are shown in Figure 11.

The Shire of Irwin Local Planning Scheme No. 5 shows 
two buffers associated with extraction and processing by 
Cockburn Cement:
• Dune buffer - A 500 metre wide development exclusion 

buffer from the toe of the mobile dune where mining 
activity is currently undertaken.

• Cockburn Cement Plant buffer - A 1.25km development 
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3.6 Economic Growth
 
The Dongara - Port Denison economy is based strongly on 
its agricultural base (fishing, farming and mining)  with an 
increasing shift to diversify into the coastal retirement and 
tourism industries. 

The key industries in which the community are employed 
demonstrates this - Figure 12 displays more people are 
employed as labourers, machinery operators and drivers and 
technician trade workers than the average across Western 
Australia. From the 2001-2011 censuses there has been a 
net increase of 416 people in the Dongara and Port Denison 
workforce (Figure 13). The most common occupations in 
Dongara and Port Denison included Technicians and Trades 
Workers 21.2%, Labourers 16.3%, Professionals 12.3%, 
Managers 12.0%, and Machinery Operators and Drivers 
10.9%. 

Another visible point of difference is the median age of 
workers - with the median age of people employed full-time 
in Dongara - Port Denison community being 44 years and 
46 years for people who were employed part-time. However 
in comparison, the median age for full time and part time 
workers across the state is only 40 years. This demonstrates 
that the Dongara - Port Denison community has an ageing 
workforce and further supports the populations trends 
highlighting the community’s ageing population. 

Current activities are also seeing an increasing trend towards 
diversification into service industries. Of the people employed 
in Dongara - Port Denison, 5.9% worked in Accommodation, 
with other major industries of employment including school 
education 5.1%, metal ore mining 4.1%, supermarket and 
grocery stores 4.0% and fishing 3.8%.

3.6.1 General Farming 

Agriculture is a significant industry for the Mid West,  
contributing $871.8 million to the gross regional product 
of the region in 2008/09. Traditional broad-acre, and more 
recently intensive agriculture, have been the backbone of 
the Shire of Irwin since it was established in 1860’s when 
farming land was first released in the district. It continues 
today as a vibrant and viable industry, employing hundreds 
of people throughout the Mid West. 

The excellent climate, combined with good rainfall on a 
regular basis and being so close to the coast, has enabled 
successful new varieties of crops to be grown, including 
canola, pepper and melons. However, traditional agricultural 
productivity within the region is potentially threatened by 
climate change, fragmentation of the rural land base and the 
coastal shift of the region’s population.

12.01%
12.28%

21.26%

7.92%

10.32%

7.03%

10.94%

16.37%

1.87%

12.19%

19.89%

16.70%

9.42%

14.41%

8.62%

7.64%

9.68%

1.47%

Managers Professionals Technicians and trades
workers

Communiy and personal
service workers

Clerical and
administrative workers

Sales workers Machinery operators and
drivers

Labourers Inadequately described/
Not stated

Dongara & Port Denison (2011) WA (2011)

Figure 12: Key Industries
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3.6.2 Fishing & Rock Lobster

Another industry which had a significant base in the district 
but has become more of a boutique industry is the fishing 
and rock lobster industry. The Mid West has the highest 
value fishing industry in Western Australia, accounting for 
35.6 per cent of the State’s catch in 2008/09. By far the 
most valuable product is western rock lobster (Mid West 
Development Commission, 2009), with other significant 
fisheries including prawns, scallops, abalone and finfish. The 
fishing harbour at Port Denison is home to several boats 
during the season. In addition, many craft operate from the 
small bays south of Port Denison. 

3.6.3 Mineral Resources 

Mining is the Mid West region’s most valuable sector, 
contributing $2.5 billion to its gross regional product in 
2009/2010, and providing 14 per cent of  its jobs. The 
Mid West region has a diverse range of mineral resources 
including gold, iron ore, copper, lead, zinc, mineral sands, 
chromite,nickel, cobalt, silver, gypsum, lime sands, uranium 
and garnet. Natural gas and oil reserves are also positioned 
to make important contributions to the region’s economy.

Iron ore mining is set to become the major driver of the 
region’s resource sector, which now represents 14.3 per 
cent of all mining and petroleum production in the region. 
Iron ore projects are set to provide a very strong boost to 
the regional economy, enhancing prospects for local jobs 
and for business.

3.6.4 Tourism 

Tourism is a significant contributor to the state and local 
economies. Whilst the tourism sector for Dongara - Port 
Denison has not reached its full potential,  the town’s 
heritage, coastal and riverine environment, and general 
scenic value provide an opportunity to capitalise on these 
natural assets and develop an attractive tourism product.  

There  is  currently  limited  diversity  in accommodation  
product,  with a  dominance of low to  mid range products.  
This is consistent  with  the town’s traditional identity as 
an affordable family holiday location.  Planning for tourism 
should allow for maximum flexibility.
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Figure 13: Labour Force vs Population
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3.7 Servicing Infrastructure
 
3.7.1 Electricity

The coastal area which includes Dongara - Port Denison 
is characterised by long, lightly loaded overhead power/
electricity networks and includes relatively small and 
dispersed broad acre agricultural users as well as the 
townsites within this region, including Dongara - Port 
Denison. Currently, the Dongara – Port Denison townsite is 
serviced by this cluster via an overhead 33kV network. The 
power transformer capacity of the substations supplying this 
cluster (also referred to as Country North 33kV), is 109 MW. 
Based on the current underlying growth forecast, sufficient 
capacity is available to meet the demand within the cluster 
over the next five years. However, the Moora substation is 
expected to reach its capacity by 2013/2014. 

Initial expansion stages are expected to be supplied from 
the existing network without the requirement for headworks. 
New extensions of the power network will be in accordance 
with Western Power’s current policies and will be based 
underground. Developments within the Dongara – Port 
Denison townsite may require the provision of underground 
power solutions in the future, which would also be a desirable 
outcome from a visual amenity point of view.

3.7.2 Water Supply

The Dongara – Port Denison potable water supply is delivered 
by the Water Corporation, sourced from two groundwater 
bores, Allanooka and Wye Farm.  Wye Farm is dedicated 
solely to supplying Dongara and Port Denison. These bores 
are located within the Allanooka – Dongara water reserve 
located 4 km northeast of the Dongara – Port Denison 
townsite.  The Allanooka – Dongara water reserve area is 
protected by Public Drinking Water Source Area (PDWSA) 
Priority 3 classification.  This includes a 300 m protection 
zone around the bores. 

In 2009 the Water Corporation undertook an assessment 
of water supply and identified the need for an increase in 
water supply to service increasing demand from a growing 
population.  This is currently in scoping phase to assess 
upgrade options. The northern area of Dongara – Port 
Denison currently has no potable water provision; with 
individual lots owners responsible for their supply.  Current 
Water Corporation planning does not include all the Dongara 
– Port Denison area.  It is expected that these lots will 
continue to provide their own water into the future.

An integrated approach to water management for the 
Dongara - Port Denison DSP area is outlined in the District 
Water Management Strategy (DWMS) at Appendix B.

3.7.3 Wastewater Supply

The wastewater needs of Dongara – Port Denison are 
currently serviced by a standalone system incorporating a 
Wastewater Treatment Plant (WWTP).  The WWTP is located 
1 km from the Dongara – Port Denison townsite.  The 
wastewater conveyance system includes 8 pump stations, 
serving around 1000 connections.  The WWTP underwent 
a significant upgrade in 2009/2010 to cope with projected 
future population increases.

A review of the conveyance system was undertaken in 2012 
with a number of upgrades planned.  The Dongara – Port 
Denison DSP area is greater that the Water Corporations 
Wastewater conveyance system.  Residents in the areas 
outside this area will need to provide their own on lot 
wastewater systems such as aerobic treatment units (ATUs).

3.7.4 Drainage

Natural drainage within the DSP is predominantly via the 
Irwin River or directly to the coast. The existing constructed 
drainage network consists of swales and pipes discharging 
into sumps. 

The Shire of Irwin’s current guideline for development of 
drainage is as per the Institute of Public Works Engineers 
Australasia (IPWEA) requirements: being for a piped system 
to carry the 5-year ARI event in all rural living areas and a 
table drain system for all rural areas.  The arterial drainage 
network and any infiltration basins are required to cater for 
the 100-year ARI event. Stormwater runoff should not be 
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permitted to discharge directly into Irwin River foreshore 
reserve area.

The majority of the area is characterised by sands and is 
likely to be suitable for stormwater infiltration. However some 
parts consist of alluvium, which may have low permeability. 
Therefore site investigation and consideration for drainage 
planning will be required.

Some parts of the DSP may be affected by flooding and 
development within the floodway is considered unacceptable. 
Development in the flood fringe should be raised to a 
minimum habitable floor level 0.75 m above the 100-year 
ARI flood level (see Figure 14). The townsite currently 
utilises “end of pipe” methods for treatment of stormwater 
runoff (drainage basins) which increases the requirement 
for stormwater conveyance infrastructure and does not 
contribute to improving water quality. There is opportunity for 
the Shire to explore best management practices and water 
sensitive urban design options for stormwater management 
through the District Water Management Strategy prepared in 
support of the DSP.

3.7.5 Gas Supply

There is currently no planning to supply a natural gas 
reticulation scheme to Dongara – Port Denison. There is a 
main natural gas pipeline (Dampier to Bunbury Natural Gas 
Pipeline) which traverses the Shire parallel to Brand Highway 
however the cost of providing pressure reduction facilities to 

serve potential customers is not considered to be feasible by 
service providers. 

ATCO Gas is the service provider for natural gas in the area. 
Before consideration of any future natural gas supply to 
the town, a major industry would need to be located within 
the district utilising in the order of 100 – 400 Terra joules 
per annum. There is no suggestion that such an industry is 
currently proposed or predicted for the district.

3.7.6 Telecommunications
 
Records on the Radio Frequency National Site Archive 
which is administered by the Australian Communications 
and Media Authority indicates that the telecommunication 
infrastructure servicing the townsites is provided by Telstra, 
Optus and the NBN Co. The telecommunications facility is 
located at Lot 943 Dee Street, Port Denison and abuts the 
Shire’s waste transfer station. 

Due to the advent of NBN Co, developments of 100 lots or 
more released over a three year period are eligible to receive 
fibre infrastructure from NBN Co. Developers are required 
to provide pit and pipe to NBN Co standards as part of 
development works. NBN Co will then run the new fibre 
network within the pit and pipe at a later date. 
Developments with less than 100 lots will need to request 
telecommunications infrastructure from Telstra or other 
telecommunications providers.

Figure 14: Floodplain Section
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3.8 Movement Network
 
3.8.1 Roads 

The town sites of Dongara and Port Denison are located 
approximately 350 km north of Perth and 60 km south of 
Geraldton; the primary access route is via the north-south 
road: Brand Highway.  The main roads within Dongara and 
Port Denison are Moreton Terrace and Point Leander Drive 
respectively; the majority of local connections intersect with 
these.  The road hierarchy in this area is defined on Main 
Roads WA website; this is shown in Figure 15.

Brand Highway is a strategic north-south road that runs 
northeast of the Dongara and Port Denison town sites.  The 
road is a sealed road with predominantly a single lane in both 
directions; right turn facilities are provided at the intersections 
with Waldeck Street, and Moreton Terrace.  Waldeck Street, 
Moreton Terrace, Philbey Road, Moore Road, Kailis Drive 

and an unsealed road connecting to Brennand Road provide 
road connections into the two town sites.  
Moreton Terrace/ Church Street forms the primary east-west 
connection through Dongara and is a single lane road in 
both directions.  Moreton Terrace connects to Point Leander 
Drive north of the Irwin River via a roundabout that has a 
single lane on each approach; the bridge that Point Leander 
Drive uses to cross the river is the only road and pedestrian 
crossing of the river within the town sites. The intersection 
between Moreton Terrace, Church Road and Waldeck Road 
is also a roundabout with a single lane on each approach.  
The intersection configurations on Point Leander Drive vary.  
The layout and control of the intersections within the two 
town site are also shown in Figure 15.

The road speeds within the two town sites are in general 60 
km/h or below and there are school zones (40 km/h) located 
on Moreton Terrace and Flanagan Way.  The road speeds for 
the area are shown in Figure 16.

Figure 15: Road Hierarchy
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The traffic volumes for Brand Highway can be ascertained 
from Main Roads WA traffic digest reports.  The daily traffic 
volume reported from traffic counts undertaken in 2006/07 
at a site north of Moreton Terrace reported 2,420 two-way 
daily vehicle movements.  The data also reports that 20% 
of these vehicles are classified as being Heavy Vehicles.  If 
growth assumptions of 2% per annum and 4% per annum 
are used for light and heavy vehicles respectively, the 2012 
base traffic volume is estimated as being approximately 
2,750 two-way movements per day. 

3.8.2 Rail 

The eastern extent of the DSP study area is bounded by 
the Midlands and Dongara-Eneabba narrow gauge railway. 
A number of public level crossings have been constructed 
in conjunction with Public Transport Authority (and its 
predecessors) as subdivision has occurred. However there 
is a need to identify further suitable sites in areas where lots 
are traversed by the railway and where access to the railway 

reserve is necessary to provide access to public roads on 
either side.

3.8.3 Public Transport 

Owing to the size of the town sites there are no public 
transport facilities within the town centre.  It is understood 
that the Public Transport Authority would require a resident 
population of in excess of 20,000 people before consideration 
is given to providing a bus service.  

3.8.4 Walking and Cycling

Footpaths are present throughout the town site, although the 
quality and distribution varies from road to road.  Currently, 
there is only one crossing of the Irwin River via Point Leander 
Drive; this is also the only road crossing. There are no 
formally marked cycle routes within the town site.

Figure 16: Road Speeds
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3.9 Growth Trends
 
The rate of future population growth is dependent on a range 
of factors including the provision of regional infrastructure to 
service economic development and the development of the 
key industries. 

As a result, the population growth rate is likely to vary 
depending on the level of economic investment and when 
this investment occurs. The Midwest Region of which 
Dongara - Port Denison is a region which possesses diverse 
economic opportunities. These opportunities have not been 
progressed in comparison to some of the other regions 
within the state, such as the iron ore industry in the Pilbara 
region; however they provide an insight into the significant 
growth potential for the future of the region. 

Major regional growth drivers in the Midwest include the 
following:
• Population growth trends and urban development;
• Development of mining activities (particularly iron ore);
• The activities of the Geraldton Port Authority;
• Increased freight movements;
• Oakajee Port and Industrial Estate; and
• The Narngulu Industrial Estate.

Source Estimated Population

Year 2006 2011 2016 2021 2026

WA Tomorrow - Band C 
(DPI 2012)

3200 3800 4300 4800 5300

ABS 3054 3566

Local Planning Strategy 3599 3800 3901 4060 4227

In 2005 the Shire of Irwin commissioned a report titled 
Assessment of the Implications  for the Shire of Irwin of 
Significant Population Growth (Syme Marmion & Co) aimed at 
investigating the possible implications of population growth 
on the Shire based on scenarios involving the growth in the 
resource sector and the sea change phenomenon. It was 
hoped that the findings of this study would leave the Shire 
well placed to make decisions and recommendations based 
on the dynamics of its current and future demographic.

However since 2005, significantly more resource industry 
based activity has occurred in the region, and some of the 
scenarios within the Syme Marmion & Co report may now 
seem conservative.  The existing planning framework also 
identifies housing to be located primarily in the Geraldton 
area as the Principal centre, however, it would be logical to 
assume that a proportion of this growth would be absorbed 
by surrounding centres.

These trends present an opportunity for Dongara - Port 
Denison to respond to these growth predictions and plan 
for the expansion of the community in a sustainable manner 
which respects and maintains the local characteristics of the 
townsites. There are a range of population forecasts for the 
Shire of Irwin. Table 3 provides a snapshot of these to 2026.

Table 3: Population Projections
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3.10 Community Consultation
The development of the structure plan incorporates community 
consultation as a  fundamental instrument to guiding the 
most appropriate framework. The ‘Community Engagement 
Outcomes Report’ (Appendix A) outlines the process, such as a 
community workshop,  establishing the key considerations that 
the community believes are most important for guiding the DSP. 
These outcomes included:
• It was generally agreed that low density residential 

development (R12.5) be maintained in existing urban areas 
as this is a defining characteristic of Dongara – Port Denison.

• Some workshop attendees indicated that they support 
the provision of varying lot sizes and increasing  densities 
(including R30/R40) in key locations to encourage a 
consolidated town.

• There were differing opinions on how urban growth should 
be facilitated within the DSP, however general agreement 
was reached to consolidate the existing development areas.

• It was generally agreed that any expansion of town centre 
activities should occur south of the Irwin River and east 
along Point Leander Drive.

• Respondents also commented that the Irwin River is an 
untapped resource with great potential for tourism and 
development that addresses it rather than backs onto it.

• The majority of respondents indicated that the scenic, 
coastal quality of the area be maintained.

• The responses were indecisive when commenting on 
the relocation of the Airport.

• All respondents supported the creation of a pedestrian/
cycle way across the Irwin River west of the existing 
road bridge (Point Leander Drive). 

The majority of attendees at the workshop conveyed that in 
order to sustain the Dongara - Port Denison townsite and 
community there is a need to grow the population and the 
local economy.

Further consultation occurred during the advertising of the 
draft DSP.  This final DSP has taken into account the outcomes 
of the workshops, the formal consultation period and other 
community engagement and/or community strategies which 
been undertaken during the course of development of the 
DSP.
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4.0 THE PLAN

4.1 Design Intent
 
The Dongara - Port Denison District Structure Plan applies  
the design and spatial principles of the WAPC’s planning  
policy Liveable Neighbourhoods,  within  the  context  of  
the  particular  opportunities  and  constraints  of  the  study  
area.  The DSP presents this spatial design in the plan as 
seen in Figure 17. 

4.1.1 Liveable Neighbourhoods

The DSP adopts the  urban structuring principles defined  
in the Liveable Neighbourhoods Community Design  Code.    
The  Liveable  Neighbourhoods  design  solution  aims  to  
achieve  compact and sustainable urban communities, 
whilst reducing car dependence and urban sprawl. Liveable 
Neighbourhoods encourages: 
• A wide variety of housing types and sizes. 
• Local employment opportunities.
• A sense of community focused on walkable  

neighbourhoods and towns. 
• Support for public transport. 

The DSP aims to achieve urban environments that 
incorporate the principles of Liveable Neighbourhoods. 

4.2 Dongara - Port Denison 
District Structure Plan
 
The Dongara - Port Denison District Structure Plan is the next 
iteration of the Shire’s existing spatial strategies, providing a 
renewed spatial framework to respond to current pressures   
and new opportunities and technologies. The DSP has 
been prepared in recognition of the limitations of previous 
expansion plans, and works to prioritise action on the 
ground through providing dynamic and adaptive responses, 
in particular to challenges related to mining activities and 
rural living zones. 

Whilst the DSP won’t identify specific zoning classifications, 
it does provide the broad district level land use categories 
for the study area, each with distinctive characters and 
functions. The DSP also identifies precincts within the DSP 
which focus on the broader future urban areas but may also 
include existing development. 

In recognition of some of the limitations, local characteristics 
and functions of the urban expansion areas, the identified 
precincts will set out the staging and implementation 
priorities for these areas. Future planning  of these 
precincts, through Local Structure Plans or revitalisation and 
streetscape strategies, will provide more detailed guidance  
for development and implement the District Structure Plan.
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Figure 17: Dongara - Port Denison District Structure Plan
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4.2.1  Regional Centre 

As Dongara - Port Denison has grown over time, so too has 
the catchment of its commercial centre. The Regional Centre 
Zone is the next iteration of the Dongara Town Centre and 
reflects the town’s evolution. The Regional Centre zone 
(Figure 18) is proposed as the core hub for the Dongara - Port 
Denison townsites,  the focal point for tourism and the civic 
and administration centre for industry and local government. 

The Regional Centre zone houses the higher order services 
and community infrastructure for the region (but to a 
lesser degree than Geraldton), commercial activity, cultural 
activities, tourism and short stay opportunities, retail, 
hospitality, community services, health, and civic uses. This 
confirms the need for Dongara – Port Denison to grow into 
a regional centre as outlined in regional strategies, focusing 
on accommodating the projected growth to support local 
service provision and complementing strategic industry in 
nearby locations. 

The current zoning allows for commercial land uses  
(including tourism) throughout the precinct and caters for 
residential development up to a maximum code of R60. 
Future activity (local) structure planning should consider 
consolidated locations of residential and commercial uses 
to achieve greater integration and activation of commercial 
activities within a consolidated centre centred on Moreton 
Terrace.  

To support the importance of tourism in the district, the 
Regional Centre should allow for and encourage substantial 
tourism operations.  Increased permissibility of tourism uses 
in planning decision making is encouraged.

The Irwin River is an important feature of the Regional 
Centre contributing to its amenity and supporting important 
environmental and recreational attributes. Activation of 
development along the Irwin River and connectivity to 
surrounding land uses is an important consideration of future 
local structure planning. Future planning needs to build on 
work already completed in the Town Centre Precinct Plan 
(2009) and respond to the desired character, built form and 
amenity of the Regional Centre. 

Dongara - Port Denison has a rich heritage, and population 
growth creates opportunities for local expansion of cultural 
activities such as music, theatre, art and literature. Existing 
infrastructure in Dongara, including the Irwin Recreation 
Centre and the Irwin Hall, provide multi-purpose spaces for 
cultural, arts and recreational activities. There is potential to 
upgrade and expand the infrastructure in the Regional Centre 
expansion area to support a civic and cultural precinct that 
links into nearby historic buildings and integrates a range 
of spaces for small businesses. These spaces could house 

co-working organisations and holds enormous potential for 
communication and collaboration of social,   environmental, 
technology and creative organisations. 

4.2.2  Neighbourhood Centre 

Future planning  required to deliver the DSP:
Structure Plan (Local)

Key Strategies required to deliver the DSP:
• Connectivity to local urban surrounds
• Provide for an integrated design theme which establishes 

a distinct identity for Port Denison commercial area;
• Housing diversity and increased density
• Manage the compatibility between development in the 

Neighbourhood Centre and adjacent residential areas;
• Landscape connections into activity nodes
• Provide for mixed use and tourism development
• Enhance parking and access 
• Consolidate activity around main streets
• Develop retail services
• Links to passive and recreational opportunities

The Neighbourhood Centre zone (Figure 18)  identified in Port 
Denison rationalises the existing commercial core adjacent 
to the boat harbour and promotes this unique location as 
a thriving and vibrant Neighbourhood Centre that not only 
services the needs of the local catchment, but performs a 
greater tourism commercial function for the entire district. 

The DSP encourages the redevelopment and revitalisation 
of this commercial area to strengthen the area as a 
neighbourhood centre and promote the Centre’s role as a 
tourist destination.  Increased permissibility of tourism uses 
in planning decision making is encouraged.

Another Neighbourhood Centre zone is identified in the 
north of the DSP area to serve the expansion of the urban 
front northwards.  This Neighbourhood Centre will serve the 
needs of the local catchment and should provide for local 
retail and convenience uses.
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4.2.3  Urban 

The  existing  residential  character  of  the  Dongara and 
Port Denison urban areas are proposed to be retained and 
enhanced. The lower density lots in the existing urban area are 
valued by the community and provide larger suburban style 
lots for lifestyle, boating and coastal needs. 

Achieving higher residential density is a significant issue in 
strategic land use planning across Australia. State Planning 
Policies encourage greater urban consolidation as a means 
of achieving a number of environmental objectives, including 
reduced competition for land, lower resource use (particularly 
energy), reduced greenhouse gas emissions from transport 
and improved health outcomes through an increase in active 
transport. 

Areas within the existing urban areas of Dongara - Port 
Denison (Figure 19) have been identified for higher density 
residential (R30/R40). These areas are located primarily on 
the periphery of the Regional Centre zone (including the 
expansion south within St. Dominics) and are also focused 
around the Neighbourhood Centre zones.

Existing, yet currently unbuilt, road reserves within the area  
provide  opportunity  to  create  additional  access points to 
the river to enhance community access to this area. These 
points will enhance emergency access  to  the  river,  and  
address  access  constraints from private land abutting the 
public reserve.

Key  strategies  for  streetscape  plans  for  the  existing 
residential  area should focus on guidelines for built  form  
and land use to reflect and enhance the quality of the Irwin 
River environment.

The  residential  landscape  of  the  existing  residential 
area  can  be  further  enhanced  through  landscaping 
works to provide formalised pedestrian access through 
provision  of  footpaths  and  landscape  enhancement  to 
streetscapes through the area and across the Irwin River.   
The opportunities and constraints map (Figure 5) identifies 
the potential for a pedestrian link being provided west of 
the existing Point Leander Drive bridge securing a direct link 
from the Port Denison urban area to the high school and 
primary school.

The DSP identifies several future urban areas in line with 
previous strategic documents. These areas are proposed as 
residential expansion of the current urban areas of Dongara 
and Port Denison and will provide land for the future growth 
of the twin settlements.

The Future Urban areas have been broken up into identified 
precincts in recognition of some of the limitations, local 

characteristics and functions of each zone. 

1) St. Dominics Precinct

It is anticipated that the St. Dominics precinct will be the 
initial growth corridor for development of future urban land 
in Dongara - Port Denison. This area is close to existing 
services and has limited development constraints, although 
water and wastewater planning will be required and new 
infrastructure may be required. 

Future structure planning will need to confirm the extent 
and floorspace required for commercial expansion into 
this precinct with a detailed spatial layout. Local structure 
planning will also need to confirm in detail the floodplain 
modelling for this precinct and provide definition for 
development outside the Irwin River floodway. 

2) Race Course Estate Precinct

The current fragmentation of this precinct is a real constraint 
to urban development progressing north. A critical element 
of detailed local structure planning will be the effective 
collaboration of landowners and the community within the 
precinct to inform further detailed planning for the site and 
provide certainty about future development in the area.

Detailed local structure planning should also identify priorities 
for staged provision of new infrastructure, particularly water 
and wastewater, to meet the needs of the community. 

3) Francisco Road North Precinct

Given existing pressures for development of land immediately 
north of Fransisco Road, it is acknowledged that these 
areas are likely to be developed in the short to medium 
term provided there is adequate provision and staging of 
infrastructure to support development. However, design of 
low-density or rural living development should not constrain 
the future development of this precinct and therefore should 
be very carefully designed to allow for conversion to urban 
density types in the future.

Key strategies for Local Structure Plans for Future Urban 
Areas include providing connectivity to the Regional Centre 
and achieving density to facilitate housing diversity.
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Figure 19: Existing and Future Urban Areas
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4.2.4 Public Open Space

The Dongara - Port Denison urban area is currently well 
catered for with coastal and river foreshore reserves areas. 
These have also already been developed with a high standard 
of recreation facilities and nodes especially along the coast.

These reserves are in addition to the standard public open 
space requirements, however from an important part of 
the overall public parkland provision. Recreational activity 
in these areas is confined to recreation nodes, which need 
to be managed and located so as to avoid environmental 
damage such as erosion or habitat/vegetation loss and 
degradation. 

An extensive portion of the Dongara - Port Denison area has 
been set aside as foreshore reserves paralleling the coast 
and either side of the Irwin River which runs east-west to the 
south of the Dongara Regional Centre. 

The Irwin River reserve is generally 200 metres wide before 
widening out to approximately 300 metres as it turns 
southwards and merges with the coastal reserve where it 
discharges into the Indian Ocean. The coastal reserve, at its 
widest is 200 metres wide, narrowing to 50-60 metres wide 
along the Port Denison Boat Harbour foreshore.

Climate change and sea level rise may become a real 
challenge for the coastal and rivers edge areas within the DSP.  
To protect and manage these areas, which form a critical 
part of the Shire’s open space asset, it is recommended that 
the Shire complete a coastal adaptation study.  The study 
should provide recommendations for management and 
mitigation to better enable the Shire to protect affected areas 
into the future.

The Shire’s Public Open Space Strategy (2011) establishes 
the adequacy of current provision and distribution of open 
space and sets out a hierarchy of public open space as 
follows:  

• Local Parks – up to 3000m² are recommended with a 
range of 150 – 300 metres  of safe walking distance to all 
dwellings;  

• Neighbourhood Parks – 3000m² - 5000m² or larger 
with a maximum walking distance of 400 metres to its 
neighbourhood catchment; and  

• District Parks and/or Open Space – 2.5-7 ha servicing 
3 neighbourhood catchments, between 600m and 
1km walk from most dwellings. District parks must be 
of adequate size and shape to accommodate both 
grassed areas for informal games and for organised 
sport. 

This  Strategy  records  the  current  provision  and  distribution  
of  public  open  space  in  the Dongara/Port Denison area 
as being sufficient. 

Furthermore, the DSP allocates additional locations for 
district level open space (Figure 20) that have been identified 
to compliment water management strategies identified 
in the DWMS. The allocation of new district reserves in 
Future Urban areas will cater for the proposed district 
drainage requirements and district level open space. Further 
investigation is required during local structure plan phases to 
identify local and neighbourhood parks.

Notwithstanding that there are and will continue to be 
managed, formal open space areas, it is also recognised 
that public shared spaces, such as streets and drainage 
corridors, can contribute to the overall open space strategy 
of the area.  

Specifically, it is recommended that the Shire develop an 
integrated network of multifunctional green spaces and 
corridors as part of  a ‘Green Infrastructure Strategy’ which 
should be underpinned by easily maintained, economically 
and environmentally sustainable engineering solutions. This 
network can:

• improve the community’s quality of life, and make the 
area a more attractive place;

• enrich biodiversity by providing interconnected habitats 
for wildlife; and

• assist in future-proofing Dongara and Port Denison 
against the impacts of climate change. 



In
tr

od
uc

tio
n

Th
e 

Pl
an

Pl
an

ni
ng

 F
ra

m
ew

or
k

Si
te

 C
on

te
xt

 &
 A

pp
re

ci
at

io
n

Im
pl

em
en

ta
tio

n 
Pa

th
w

ay

November 2014  | District Structure Plan | Dongara - Port Denison |  Shire of Irwin |   39    

In
tr

od
uc

tio
n

Th
e 

Pl
an

Pl
an

ni
ng

 F
ra

m
ew

or
k

Si
te

 C
on

te
xt

 &
 A

pp
re

ci
at

io
n

Im
pl

em
en

ta
tio

n 
Pa

th
w

ay

 October 2014  | District Structure Plan | Dongara - Port Denison |  Shire of Irwin |     93   

LEGEND:

Study Boundary

Conservation

Existing Reserve

Proposed Reserve

1km radius for District Park

Noooott too Scaacalelle

Figure 20: Public Open Space
Figure 20: Public Open Space
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4.2.5 Rural Living

The WAPC’s draft State Planning Policy 2.5 (SPP 2.5) defines 
rural living as zones where the predominant land use is 
residential. This does not refer to site area, but to the land use 
as a planning terminology. In local planning schemes, rural 
living zones are generally variants of:

• Rural residential – range from 1 ha to 4 ha depending 
on local conditions.

• Rural smallholdings – range from 4 ha to 40 ha 
depending on local conditions. 

The DSP does not specify the break-down of identified 
rural living areas into zones such as those described above.  
Demand for rural living or rural lifestyle lots is likely to continue 
for Dongara - Port Denison given its high level of amenity and 
due to its proximity to the Irwin River and stunning coastline. 
This demand needs to be carefully balanced against the need 
to protect viable agricultural land,  conserve environmental 
assets and biodiversity, and prevent the further fragmentation 
of areas identified for future urban expansion in Figures 17 
and 19.

This is one of the greatest considerations of the DSP;  the 
Rural Living areas identified in the DSP (Figures 17 and 21) are 
predominantly already zoned for such purposes in the local 
planning scheme but are largely characterised by servicing 
constraints. The DSP limits expansion of rural living (rural 
residential or rural smallholdings zones) and instead allows 
for increases in residential density in identified Future Urban 
areas.  This strategy  is intended to promote integration of new 
development with the existing townsites and to gain improved 
efficiencies through the use of existing infrastructure.

The use of rural living land for a variety of purposes continues 
to be encouraged.  Hobby farming, horticultural activities, 
aquaculture and small scale agricultural activities which can 
contribute to the regions economy and continued economic 
diversification close to the Regional Centre are encouraged, 
while balancing this with the need for providing diverse 
housing opportunities in a rural living setting.

Peri-urban water demand 

Areas within the DSP identified as Rural Living are remote 
from services, with land owners responsible for the provision 
of water and wastewater systems on their individual lots.  The 
DWMS at Appendix B provides an assessment of the viability 
of various alternative water sources for the urban expansion 
areas as well as an assessment of the viability of the rural living 
(peri-urban) areas remaining self-serviced.

A potential water supply within the rural living areas will be 
via rainwater tanks.  The collection and reuse of rainwater at 
a lot scale within rainwater tank systems can be constrained 
by roof area and storage requirements. The use of this 
water is generally limited to in-house fit-for-purpose demand 
(toilets and washing machines) because rainfall does not 
occur during the irrigation season and tank sizes to retain 
sufficient water for year round irrigation demands are likely to 
be excessive.   The potential use of rain water in peri-urban 
areas will need to be further considered during detailed local 
structure planning.

Preliminary calculations into the viability of rainwater tanks 
are presented in the DWMS, however further investigation 
will be required as part of local structure plans/local water 
management strategies.  Availability of groundwater for 
outside use will also need to be demonstrated at the local 
structure planning level.  Liaison with the DoW at this stage 
will be critical.

Landowners considering Rural Living development are 
referred specifically to SPP 2.5 - Land Use Planning in Rural 
Areas and the Rural Planning Guidelines (2014).
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4.2.6 Industrial

The DSP generally retains the existing areas for general 
industrial and light industrial uses for future industry provision 
(Figure 22).  However a portion of industrial land north of Russ 
Street has been removed to allow for further consolidation of 
the existing Marine Based Industry surrounding Duval Street 
and Gallagher Way. 

The DSP also provides for the expansion of the existing 
General Industrial Zone eastwards from Moore Road and 
rationalises its location between the Brand Highway and 
future bypass highway. The protection of these land areas 
provide opportunity to continue to use existing infrastructure 
for economic development purposes.  Diversification of 
economic activities is strongly encouraged in line with 
growth in regional opportunities.
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4.2.7 Community Infrastructure

The DSP retains the existing areas of public purpose for future 
community infrastructure provision. The DSP also provides 
for newer public purpose areas within the future urban areas 
(Figure 23).

The Dongara airfield, waste transfer site and waste water 
treatment plant are the largest public purpose zoned areas 
with the DSP with the high school and primary school sites 
following.

The airfield is managed by the Shire of Irwin and currently 
provides access to the Royal Flying Doctor Service. Given 
the idyllic location and proximity to the existing Port Denison 
urban area the relocation of the airport may be considered 
in the future. The DSP has not reflected this change in 
location given the extended timeframe recommended for the 
airstrip’s relocation (long term). 

A Council operated waste transfer station operates on 
Crown Reserve 26494 on Dee Street located near the 
Golf Course and adjacent to the Port Denison urban area. 
There is currently no buffer for this activity; however the 
surrounding undeveloped crown land acts as a notional 
buffer. The Council have raised the possibility of this facility 
being relocated in the future.

The DSP identifies a new public purpose reserve within the 
St. Dominics precinct and adjacent to the Irwin River. The 
DSP envisages opportunities for local expansion of cultural 
activities such as music, theatre, art and literature as well 
conventional use of this space for a future primary school. 

Current  WAPC  and  Department  of  Education  and  
Training  (DET) guidelines  require  the  provision  of  one   
primary  school  for  every 1500-1800 lots. In the case of the 
DSP area, two primary schools will be required, partly due 
to existing capacity in adjoining primary school catchments. 
One primary school site has been identified in the project 
area,  located  adjacent to  Neighbourhood Centre zone 
north of Fransisco Road in  accordance  with Liveable 
Neighbourhoods principles for school siting. The second site 
has been identified within the St. Dominics Precinct to cater 
for the expansion into this area and has also allowed for 
integration of cultural activities and community infrastructure.  

It is recommended that a Community Infrastructure Plan 
be prepared as a framework for the future provision of 
community purpose sites within future urban areas, as 
well as the identification of appropriate uses for the Shire’s 
existing community purpose sites. 
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Figure 23: Public Purpose Areas

LEGEND:

Study Boundary

Public Purposes

1: Dongara Air Field

2: Waste Transfer Station

3: Wastewater Treatment Plant

4: Civic/School Site

5: School Site

6: Cementery

7: School Site

1

2

3

4

5
6

7

N

LEGEND:

Study Boundary

Public Purposes

1: Dongara Air Field

2: Waste Transfer Station

3: Wastewater Treatment Plant

4: Civic/School Site

5: School Site

6: Cementery

7: School Site

1

2

3

4

5
6

7

N



  46   |  Shire of Irwin  | Dongara - Port Denison |  District Structure Plan |  November 2014  

4.2.8 Basic Raw Materials

Limesand supplies for construction industries and agricultural 
purposes are a critical resource for the district community.  
Limesand resources are located south of Port Denison (Figure 
24) and are typically of high quality and require protection 
from forms of development which would sterilise their use. 

The presence of these resources is a major constraint to  
any proposed development, especially development which 
impacts the potential extraction of the limesand resources 
in the future. It is preferable to responsibly exploit the 
limesand resources prior to any possible residential/urban 
development. Mineral development and extraction of basic 
raw materials are different from other forms of development  
because minerals/basic raw materials can only be worked  
where they naturally occur.  

Accordingly, the DSP has tried to balance the protection of 
this resource with proposed future urban, by protecting a 
significant area currently being mined, identifying a ‘Basic 
Raw Materials’ zone. 
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Figure 24: Basic Raw Materials Areas
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4.2.9 Road Hierarchy

Indicative dwelling yields in section 4.3 estimate that 9,806 
dwellings may be achieved in the DSP area. Based on the 
premise of 2.3 people per dwelling this means the population 
of the townsites will be approximately 22,554 (full build out).

The road planning document “Guide to Traffic-Generating 
Developments” Version 2.2, October 2002, NSW Roads 
and Traffic Authority, identifies the trip rate for per house 
to be 9 trips per dwelling daily; and 0.85 per dwelling in 
peak hour times. 

This yields the following vehicular car movements:

• 88,254 (daily); and
• 8,335 (peak hour).

Major roads could potentially carry all commuter traffic flow 
in and out of Dongara-Port Denison in peak hour period 
and the road type will have to allow for this. In “Liveable 
Neighbourhoods”, a Primary Distributor is intended to carry 
either 50,000 vehicles (6 lanes) or 35,000/day (4 lanes). An 
Integrator A road is intended for 15,000 to 35,000 vehicles 
per day. As there are multiple opportunities for access and 
egress into the Dongara Regional Centre, it is reasonable to 
encourage road traffic to dilute rather than concentrating a 
large proportion of the flow on one major route. Therefore it 
would be pertinent to plan for the long term requirements of 
major roads for Dongara being two Integrator  A roads. 

Two  Integrator  A  roads (refer to Figure 25 for an indicative 
cross section)  will  allow  for  additional  traffic flow not 
accounted for in the indicative projections. The location of 
these primary roads would ideally be located at Pickering 
Drive and Flanagan Way to disperse traffic northwards into 
the newer future urban areas. Another east-west Intergrator 
A road is identified from the intersection of Ocean Drive 
and Point Leander Drive and will traverse the St Dominics 
precinct and connect into Springfield Drive and further south 
(Figure 26). Service roads may be considered in some  places 
outside the centre where controlled access is required in the 
long term. 

Walking & Cycling Routes

Walking and cycling are the most sustainable and active 
forms of transport. Many daily trips are short and can be 
walked or cycled. Neighbourhoods that are easy and safe 
to walk in can increase the potential catchment of public 
transport services. Therefore, the walking and cycling 
network should be integral to the design of land uses, 
neighbourhoods, towns and cities.

Both pedestrians and cyclists need a legible and direct 
network of paths, off or on-road, and other facilities (such 
as bicycle parking) at destinations. Both modes of transport 
require attention to urban and traffic design details such 
as footpaths or shared paths, kerb ramps, shade (trees), 
signage, signal timing, lighting as well as other design 
features that improve safety, convenience and attractiveness.  
The Shire of Irwin is currently developing a Bicycle Plan to 
respond to these challenges. 

The  pedestrian  landscape  of  the  existing  residential area  
can  be  further  enhanced  through  landscaping works to 
provide formalised pedestrian access through provision  of  
footpaths  and  landscape  enhancement  to streetscapes 
through the area and across the Irwin River. The DSP 
identifies the need for a pedestrian link being provided west 
of the existing Point Leander Drive bridge securing a direct 
link from the Port Denison urban area to the current high 
school and primary school.

Outside Centres - 60km/hr (up to 15 000 vehicles per day)
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Figure 25: Integrator A Cross Section 

Outside Centres - 60km/hr (up to 15 000 vehicles per day)

Verge & Footpath Verge & FootpathTraffic Lane Traffic LaneCentral MedianParking Parking
Cycle
Lane

Cycle
Lane

4.1 1.5 2.5 4.13.52.5 1.5 3.5

29.2

6.0



In
tr

od
uc

tio
n

Th
e 

Pl
an

Pl
an

ni
ng

 F
ra

m
ew

or
k

Si
te

 C
on

te
xt

 &
 A

pp
re

ci
at

io
n

Im
pl

em
en

ta
tio

n 
Pa

th
w

ay

November 2014  | District Structure Plan | Dongara - Port Denison |  Shire of Irwin |   49    

Study Boundary

Major Road or Highway

Important Local Road

Future Important
Local Road (Indicative Location Only)

Future Pedestrian
Link (Indicative Location Only)

LEGEND:

Figure 26: Movement

Noooott too Scaacalelle

N



  50   |  Shire of Irwin  | Dongara - Port Denison |  District Structure Plan |  November 2014  

4.2.10 Service Infrastructure

Future planning needs to consider the cost of infrastructure 
provision, including identifying priorities for the staged 
provision of new infrastructure to meet the needs of the 
community. 

Power Infrastructure

Currently, the Dongara – Port Denison townsite is 
serviced by an overhead 33kV network cluster. The power 
transformer capacity of the substations supplying this 
cluster (also referred to as Country North 33kV), is 109 MW. 
The underlying growth forecast for this network needs to be 
revised to ensure sufficient capacity is available to meet the 
demand of future urban growth envisaged. 

Water 

The existing water supply to Dongara and Port Denison is 
from the Allanooka Wellfield and the Wye Springs Wellfield. 
Wye Wellfield is dedicated solely to supplying Dongara-Port 
Denison and the Allanooka Wellfield is the predominant 
supply. Currently, scheme water is supplied to the towns 
of Dongara and Port Denison from the Yarragadee aquifer 
in the Allanooka and Eneabba Plains subarea by the Water 
Corporation.

The Water Corporation has identified the need to increase 
supply from the borefields to service the increased demand. 
The project identified to assist in providing the increase supply 
to Dongara’s service tanks is an upgrade or duplication of 
the main from the borefields which is currently in scoping 
phase of the project.

Another project of significance that was identified is a 
Booster Pump Station (and associated infrastructure) for 
boosting existing areas north west of Race Course Road and 
new areas above 35m AHD in the northern area. This may 
be located either in Racecourse Reserve 40590, or at the 
corner of Pickering Dr and Flanagan Way in Reserve 38611.  
The project is on the Water Corporation’s current 5 year 
programme, but is yet to be scoped. These works should 
be considered in any future local structure plan and could 
be completed as the area develops (developer constructed) 
or as pressures in existing areas become marginal (Water 
Corporation delivered). 

Where reticulated water supply is not available, local 
structure planning will need to consider the availability of 
alternative supplies.

Waste Water

A reticulated sewage system collects wastewater from the 
existing towns of Dongara and Port Denison and pumps 
to the Dongara Wastewater Treatment Plant (WWTP).  The 
wastewater needs of the urban area are currently served by 
a stand-alone system with a WWTP just under one km from 
the existing residential area with 8 pump stations serving 
around 1,000 connections. 

Connecting lots in the future town expansion to the 
reticulated sewage system is a desirable option for off-
site wastewater treatment. This is supported by upcoming 
projects from Water Corporation to replace pump stations 
and construct new pressure mains for the Dongara Port 
Denison Wastewater Conveyance System.  It is hoped the 
spatial framework of the DSP will encourage the revision of 
future land use plans of the Water Corporation to ensure 
sufficient capacity is available for future demand. 

Rural Living Service Infrastructure

The proliferation of rural living estates without coordinated 
strategic growth often leads to the inadequate provision of 
service infrastructure, road planning, and community facilities, 
leading to rural living estates having a limited level of amenity 
and access to services. This is particularly relevant to Precinct 
3  (Franscisco Road North) as the location of Precinct 2 (Race 
Course Estate) acts as a barrier to the future development 
of land north, and constrains the natural expansion of the 
urban form. Consideration needs to be given to the further 
subdivision of existing low density residential development in 
this area to provide a transition to density urban development 
and infrastructure north. 
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4.3 Growth Potential
 
The population that will be facilitated by the District Structure 
Plan is dependant on the densities achieved, the timing 
for infrastructure provision and the removal of constraints 
identified in previous chapters. The following table presents 
preliminary lot yield estimates for each precinct in the DSP 
to provide an indication for the future ultimate population. 

Precinct Land Use Potential 
Dwelling Yield

Population

Future Urban Area St. Dominics Precinct
Low to medium density residential 

(R12.5/R30) 1061 2,440

Future Urban Area Racecourse Estate Precinct
Low to medium density residential 

(R12.5/R30) 1566 3,602

Future Urban Area Dongara North Precinct
Low to medium density residential 

(R12.5/R30) 2501 5,753

Urban (Higher Density) Various Medium Density 
(R30) 2396 5,111

Future Urban Areas and 
Increased Density Yield 7,524 16906

Existing Urban Areas Special Residential Low density residential
(R2.5) 120 277

Existing Urban Areas Existing residential 
Low density residential

(R12.5) 1829 4,206

Existing Rural living Rural living Rural Living
(avg 4 hectare lots)

333 766

Existing Urban Areas and 
Rural Living Areas Yield 2,282 5,249

TOTAL 9,806 22,155

Table 4: Potential Lot Yield
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5.0 IMPLEMENTATION PATHWAY

5.1 Overview
 
The DSP sets out Council’s vision and land use expectation 
for Dongara - Port Denison. Implementation of the DSP 
will progressively occur based on various factors including 
associated demands, financial feasibility and securing 
funding.

It is important that an implementation framework is considered 
and supported by the Council and the community to ensure 
the successful implementation of this DSP over time to 
achieve growth and sustainability of the townsites. Figure 
27  presents the implementation pathway applicable to the 
DSP. The flowchart also identifies the relevant staging and 
stakeholders for each stage. The successful implementation 
of this DSP will involve a staged approach with a focus on 
providing achievable and effective solutions in the short term 
and a view to pursuing and implementing highly constrained 
solutions in the medium to long term.  

5.1.1 Staging

The DSP provides a robust planning framework, and does 
not specify timeframes for the development of any part 
of the DSP area, given the range of parameters that can 
affect the timing of development. However, the DSP does 
contemplate the appropriate timing and staging of when 
development should occur.

Urban growth  for the DSP area would  best  be  facilitated  
on  a  moving  “development  front”  and  this  is  likely  to  
be determined by infrastructure costs and/or the removal of 
current development constraints. 

This “front” is recommended generally to flow initially east 
from the Port Denison urban area (St Dominics), then 
north from the Dongara urban area (Race Course Estate & 
Fransisco Road North). 

The St. Dominics precinct is recommended as the initial 
development corridor as it has limited constraints and is 
closely associated with existing community and service 
infrastructure. This would be followed by the Racecourse 
Estate, once the broader planning issues and infrastructure 
provision have been resolved. Given existing pressures for 
development of land immediately north of Fransisco Road, 
it is acknowledged that these areas may be developed 
in the short to medium term provided there is adequate 
infrastructure provision to support development.

5.2 Statutory Recommendations
 
To ensure successful development of Dongara - Port 
Denison in accordance with the principles of the District  
Structure  Plan,  the  following  actions  and  further  studies/
plans  items  need  to  be  addressed following adoption of 
the DSP. 

5.2.1 Local Scheme Amendments

Proposals  to  amend  the  Shire’s  Town  Planning  
Scheme  to  facilitate  urban  development  will  need  to 
demonstrate that the proposed rezoning is both timely in 
terms of maintaining an adequate residential land supply, 
and appropriate in terms of, amongst other things, proximity 
to available infrastructure.  The mechanism for this rezoning 
is explained in section (5.2.3).

5.2.2 Local Planning Strategy

To ensure compliance with the Shire’s statutory requirements 
under the Planning and Development Act 2005, it is 
recommended that the Shire undertake a review of its Local 
Planning Strategy to ensure it reflects the current strategic 
framework identified with the DSP. Preparation of the Local 
Planning Strategy should include assessment of all relevant 
State, regional and Council plans, policies and strategies. 

5.2.3 Local Structure Planning

The key planning instrument to facilitate development within 
the future urban precincts of the DSP, will be the formulation 
of local structure plans, to be prepared by landowners/
developers or the Shire for each precinct.

To facilitate the improved preparation and statutory 
implementation of structure plans, modification to the Shire 
of Irwin Local Planning Scheme No.5 is recommended to 
update provisions  pertaining  to  the  preparation,  adoption,  
and operation of structure plans for future urban areas.

The major benefit of formalised structure planning provisions 
are that they allow for coordinated masterplanning of large 
or complex sites, apply a consistent process within which 
this can occur, and, through the creation and application 
of a ‘Development’ zone, allow Council to earmark sites 
with development potential for further investigation, without 
committing to application of a ‘Residential’ zone or allocation 
of a density coding.
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Figure 27: Implementation Framework flowchart
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Structure planning generally precedes subdivision design 
and allows for more detailed staging to be prepared.  
Local structure planning should include consideration of 
the planning context, environment assets, infrastructure 
provision and road network and hierarchy.  

A number of guidelines have been prepared by various 
agencies to support the preparation of structure plans, 
including the recently updated Structure Plan Preparation 
Guidelines (2012).  The Department of Planning (on behalf of 
the WAPC) or the Shire of Irwin can provide more information 
regarding the various guidelines.

5.2.4 Developer Contribution Areas

It is common practice for the costs associated with the DSP   
common infrastructure to be equitably shared between 
landowners.  Such common infrastructure items include 
the land required for government  school  sites,  district-
level  drainage,  major  roads  and  traffic  control  devices  
and  land  for conservation purposes.  The cost of planning, 
environmental and engineering investigations can also be 
considered as common costs and be shared between 
landowners.  

Various proposals in this DSP will require contributions 
from subdividers/developers to assist the Shire in providing 
necessary district level infrastructure for the public domain. 
The Shire can seek developer contributions for community 
infrastructure, which Statement of Planning Policy 3.6 
- Development Contributions (SPP 3.6) defines as “the 
structures, systems and capacities which help communities 
function effectively”.

SPP 3.6 outlines  the principles and imposition of  
development  contributions. One of the policy objectives 
promotes an “efficient and effective provision of public 
infrastructure and facilities to meet the demands arising from 
new growth and development”. Alternatively to a developer 
contribution area the Shire/WAPC can seek agreements 
with developers.

It is recommended the Shire of Irwin set up a framework  to 
permit the sharing  of  the  cost  of  common  non-standard  
infrastructure items between developing landowners, 
through  the  establishment  of  Developer  Contribution  
Areas  and  the  preparation  of  Developer Contribution 
Plans. These areas and plans will generally correlate with 
an area which is proposed for subdivision and development 
through structure planning.

The developer contribution plan should specify :
1. the area to which the developer contribution plan 

applies;

2. the infrastructure and administrative items to be funded 
through the developer contribution plan;  

3. the method of determining the cost contribution of each 
owner; and

4. the priority and timing for the provision of infrastructure.

5.2.5 Further Studies

The following plans/strategies/information are recommended 
to further support the achievement of the DSP’s purpose, 
objectives and vision.

• Irwin River Flood Mapping and Coastal Foreshore 
Management Plan (including setback assessment), to 
produce a Coastal Adaptation Strategy

• Fire Attack Management Plans 
• Retail/Commercial feasibility review and strategy
• Developer Contribution Plan
• Community Infrastructure Plan
• Tree Planting Policy
• Heritage Trail Walk
• Scoping Study for Pedestrian Link across Irwin River

5.3 Review & Performance 
Measures
 
The successful growth of Dongara - Port Denison requires 
regular review and testing of the District Structure Plan to 
respond to changing assumptions, and take advantage of 
new opportunities.

The Dongara - Port Denison District Structure Plan should 
be reviewed on a 5 yearly basis in keeping with reviews of 
the local planning scheme. The review will take into account 
changes in development trends, community aspirations and 
any modifications to the State Planning Framework. Any 
proposed changes should be subject to community and 
stakeholder consultation. 
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1. Introduction 

The Shire of Irwin engaged GHD to undertake the preparation of a district structure plan for Dongara & 
Port Denison. The primary objective of this document will be to provide the basis for an integrated 
approach to guiding and coordinating the future growth of the Dongara and Port Denison urban area.  

Part of this process included a community consultation workshop held on the 20th September 2012, 
which sought to integrate the community’s views and ideas into the planning of the twin settlements and 
surrounds. 

 

 

 



 

 

 

2. Purpose 

The purpose of this community workshop was to: 

 To brief Shire of Irwin (Shire), landowners and tenants on the Dongara – Port Denison District 
Structure Plan; 

 To obtain further feedback from residents, landowners and tenants on issues associated with 
the two (2) concepts; and  

 To obtain stakeholder input into the strategic planning process through an appropriate 
engagement program 

2.1 Study Area 
Situated approximately 360 kilometres north of Perth in the Mid-west region of WA, the twin settlements 
of Dongara and Port Denison are bisected by the Irwin River and can be reached via the Brand Highway 
or the scenic Indian Ocean Drive.   

The Dongara – Port Denison townsite area is defined by land uses which are commonly found in regional 
town centres in Western Australia, in addition to the Shire’s local planning scheme and local planning 
strategy. 

Residents of the Shire that live within the townsite were invited to the community consultation workshop 
that was held on the 20 September 2012. 



 

 

 

3. Methodology 

Public community engagement occurred over (1) community workshop that was held within the Shire of 
Irwin’s Recreation Centre in Port Denison. Additional consultation will occur through the formal 
advertisement of the draft district structure plan once the Shire has endorsed the document for 
advertising.  

3.1 Objectives 
 To brief residents, landowners and tenants on the concepts developed for Dongara – Port 

Denison; and 

 To gauge responses from community workshop attendees in order to develop a comprehensive 
Townsite strategy that has integrated community opinion. 

3.2 Workshop Structure 
The structure of the workshop included the following: 

 A introduction from the Shire of Irwin which framed the workshop and provided context for 
community attendees; 

 An explanation of the review process undertaken by GHD, including a brief presentation on the 
Local Planning Strategy and opportunities and constraints identified; 

 Detailed explanations about each concept; 

 The community workshop session; 

 Table group summary; and 

 Conclusion and Shire’s thanks. 

 



 

 

 

4. Community Engagement Workshop 

4.1 Attendees 
All landowners within the study area were formally invited to attend the session by the Shire. The Forum 
was held at the Recreation Centre in Port Denison. 

Landowners were invited to register their attendance in advance. 

A total of 11 landowners /residents registered on the evening, although the number attending was more 
in the order of 15, including the addition of Shire of Irwin staff.   

4.2 Workshop Groups 
Workshop attendees were formed into workshop table groups upon arrival which at the conclusion of the 
presentation were asked to review the two prepared concepts for Dongara – Port Denison. Each 
workshop attendee was provided the opportunity to respond to each of the concepts upon a pro-forma 
handout titled ‘Dongara – Port Denison District Structure Plan: Preliminary Concepts – Landowner 
Consultation’, in addition to annotating upon provided maps. 

Workshop attendees were asked to discuss each concept under the following headings: 

 Town Centre; 

 Urban Growth; 

 Service infrastructure; 

 Lifestyle & Diversity 

 Tourism/Short Stay Accommodation; 

 Employment; 

 Scenic Landscape Protection; 

 Movement and Access; 

The Table Groups had approximately 4-5 people per group, with one facilitator/scribe per group.  

4.3 Group Summaries 
At the conclusion of the workshop tables were given the opportunity to summarise collectively the three 
most significant comments from both of the concepts. The following table summarises the comments 
asked/made by landowners at the conclusion of the presentation.  Some of the comments reflect 
landowner’s wishes for the Townsites and all questions/comments will be taken into consideration in the 
District Structure Plan. 



 

 

 

Table 1 – Group Summary Presentations 

Group Summaries 
 

Group 1 
 

 
 We like the progressive attitude and extension of Concept 1 

 We support the central location of shopping centre behind the Priory.  

 We don’t like the strip commercial along Point Leander Drive and Industrial 
Zoning proposed along Kailis Drive in Concept 2. 

 We don’t like the extension of commercial around the Marina. 

Group 2 
 

 
 We like the shared tourism between the two town sites – both have their 

own attractions (Dongara & Marina). Marina should be more like ‘Hillarys’ 
type development.  

 .Some high density for affordable or aged care is needed. But overall we 
prefer the R12.5 zoning which is in keeping with Dongara’s rural/coastal 
feel.  

 Contain industrial area to one location to allow growth of existing industrial 
estate. 

 We like the idea of creating a pedestrian/cycle way between the two towns 
and support the development of access to northern beaches. 

 We support the expansion of the town centre zone to allow for a shopping 
centre. 

 

Group 3 
 

 We support the consolidation and infill of town sites to maintain our 
character. Densities higher than R30 – R40 are not suited to the town. 

 We support the relocation of the waste transfer station, pistol club to 
existing industrial area. 

 We don’t support industrial land along Kailis Drive as its too close to the 
coast. 

 Expansion to occur only when it is needed and in the less environmentally 
sensitive areas. 

 We support tourism development south of Port Denison on the west side 
of Kailis Drive. 



 

 

 
 

4.4 Group Concept Comparisons 
The following table summarises according to the workshop groups (table numbers) the individual responses annotated on the pro-forma handout 
titled ‘Dongara – Port Denison District Structure Plan: Preliminary Concepts – Landowner Consultation’ provided to workshop respondents.  

Table 2 – Table Comments Concept Comparison 

GROUP 1 Concept One Comments Concept Two Comments 

Town Centre:  Like the proposal for development east of Point Leander 
Drive behind Priory Hotel. 

 Prefer this concept of expanding commercial. 

 Prefer this concept for retail expansion, particularly given 
Geraldton is a regional centre for bigger bulkier goods.  

 Like the idea of commercial being provided for in a 
central location.  

 Don’t like this concept- Too much strip commercial. 

 Existing commercial in Dongara is underutilised. 
This concept is too expansive.  

 Don’t like the provision of commercial/industrial 
along main arterial roads. 

Urban Growth  Agree with expansive growth option. 

 Like the balance of growth north and south. 

 Support urban growth to the north and east of the Town 
Centre. 

 Consolidation will spoil the area. 

 Don’t like the consolidated aspect. 

 Will not allow for appropriate growth. 

Service 
Infrastructure: 

 Think encouragement of Alternative Treatment Units 
where sewer does not exist is a good idea. 

 Like the relocation of airport to allow residential living 
along Kailis Drive and the coast south of Port Denison. 

 Much better use of South Denison. 

 Airport should be relocated east of the railway line.  

 Prefer the relocation of Airport. 

 Developers funding infrastructure can be difficult & 
problematic. 

 Service infrastructure provision in this concept is 
short sighted. 

Lifestyle and  Like this concept - People move to Dongara for the 
bigger blocks.  

 Don’t want condensed living. There’s no demand 
for smaller blocks in this region.  



 

 

 

diversity:  Bigger blocks allow for boats & caravans. 

 Like the retention of existing lot sizes (R12.5). 

 This is what people want.  

 People don’t like smaller lots generally in this region.  

 People need area for sheds/boats etc. 

 Higher density has never been popular. Maybe 
needed in future for retirement. 

 Retention of rural living around racecourse will not 
allow of future growth north. 

Tourism/Short stay 
accommodation 

 Like the idea of encouraging tourism development 
along the river.  

 Good idea. 

 Our river is an untapped resource with great potential. 

 Don’t need more tourism around marina. Need 
more open space alongside marina. 

 Don’t like the commercial/residential mix adjacent 
to marina. 

Employment  Like having industrial land consolidated close to Moore 
Road. 

 Maybe consider general industrial satellite. 

 Like having walkable catchments to neighbourhood 
centres/nodes. 

 Like having the expanded area south of Irwin River. 

 Do not like industrial zone proposed along Kailis 
Drive. 

 Urban zoning would be a better use of South 
Beach. 

 Do not support industrial zoning on Kailis Drive as 
it will mean that both access roads to town will 
have industrial land uses adjacent to entry points 
and detract from tourist appeal of town. 

 We should try to eliminate the “twin town” concept 
and avoid the duplication of services, amenities 
etc. 

Scenic Landscape  Like the use of linking Public Open Space (POS). 

 Great idea. 

 Like the integrated recreation reserves between nodes. 

 Large areas are less inviting and more difficult to 
access.  

Movement and 
Access 

 Like the concept of footbridge on west side of Point 
Leander drive. 

 Will also help kids on their way to school and to avoid 

 People want to be nearer to the beach and not 
further inland.  

 Infill infrastructure provision is short sighted.  



 

 

 

main roads. 

 Expansive road network is unavoidable if we want to 
provide large lot sizes.  

 

GROUP 2 Concept One Comments Concept Two Comments 

Town Centre:  Like having one area for town centre expansion that will 
allow for a shopping centre. 

 Prefer the consolidated Town Centre. 

 Like the expansion of Town Centre between both towns. 

 Prefer balancing the commercial land uses 
between both towns through activity corridor. 

Urban Growth  This is “country” and “coastal”, and I think that the R12.5 
zoning is what attracts people to living here. 

 I support expansive growth. 

 Support larger blocks to the north of Dongara. 

 We are known as two towns. I don’t think that we 
are ready for that level of density. 

 Like the idea of more people living closer to town 
centre. 

Service 
Infrastructure: 

 . Like the use of alternative treatment units where sewer 
cannot be connected. 

 Airport location is great, please keep here. 

 Like the retention of airport in current location. 

Lifestyle and 
diversity: 

 Like the retention of current density. 

 Like the expansive growth into newer periphery areas. 

 Don’t like too much density. 

 Like density only near town centre. 

 Like the idea of higher density to provide for more 
variety. 

 Support the retention of rural living land to the north 
of the Racecourse. 

Tourism/Short stay 
accommodation 

 Prefer tourism development shared between both 
towns. 

 

 Prefer tourism development shared between both 
towns. 

 Like the idea of encouraging a “Hillary’s” styled 



 

 

 

development along marina. 

 Prefer more development adjacent to marina. 

Employment  Like the consolidation of existing industrial land.  

 Like industrial land kept in one area. 

 Like the expansion of industry but needs to make 
sure there is sufficient demand.  

 Don’t need an activity corridor as retail is changing 
through use of the internet/ebay. 

Scenic Landscape  Like the retention and protection of vegetation.  Large areas are less inviting and more difficult to 
access.  

Movement and 
Access 

 We need a new pedestrian link over river. 

 We need more footpaths. 

 Like the idea of joining the existing town centre with 
new expansion. 

 

GROUP 3 Concept One Comments Concept Two Comments 

Town Centre:  Partially support this concept but only for the commercial 
expansion of town centre. 

 Like the expansion of town centre south of Irwin River. 

 Consolidated town centre is good to keep attracting 
people. 

 Prefer this concept to concept 1, but the town 
centre expansion extends too far south.  

 Concepts need to think about small business as 
well. 

 Don’t like the “strip shopping” proposed in this 
concept as parking will be an issue. 

 Might have problems implementing this concept 
due to existing residential development. 

Urban Growth  I don’t support excessive expansion north & south of 
town.  

 Concerned by the cost of infrastructure “leap-frogging” 
existing special residential and rural residential to the 
north and the separation from town. 

 Remote likelihood for development of parks, shops etc in 

 Urban 12.5 land to north of racecourse not 
supported due to landform and adjacent rural living 
land uses. 

 Some of the proposed higher density east of Point 
Leander Drive is too far from town centre. 

 Agree with consolidated growth without sprawl. 



 

 

 

walkable nodes. 

 Expansive growth allows for planning 100 years.  

Makes for a closer community. 

 Walk, don’t drive. 

Service 
Infrastructure: 

 Support the use of alternative treatment units where 
sewer capacity is an issue.  

 Do not support the relocation of the airport. 

 Relocation of airport will need to be considered 
especially as windshear becomes a greater issue when 
dune protection disappears. 

 Move the rubbish tip and pistol club to Industrial 
land around Moore Road. 

 

Lifestyle and 
diversity: 

  Relocate tip/pistol club to industrial area and urbanise 
site with parks & recreation. 

 Expansive growth not supported. Expansive growth is 
not consistent with the ambience of Dongara. 

 Need more trees. 

 Don’t want Dongara to sprawl. 

 Higher density supported in appropriate location, 
however needs to be more sensitive to surrounding 
areas and needs of retirees. 

 Do not support the development of walled estates. 

 Support the retention of rural living land to the north 
of racecourse estate. 

Tourism/Short stay 
accommodation 

 Highly support the use of the river as a tourism asset. 

 Need to formalise the walkways and trails around the 
river and along the coast. 

 Proliferation of tourism adjacent to marina is not 
supported, however some further expansion should 
be allowed for. 

 Agree with the possible eco-tourism development 
on west side of Kailis Drive.  

 

Employment  Support the consolidation of industrial land uses. 

 Provision of neighbourhood nodes doesn’t work for 
rural or regional settings like Dongara. 

  Do not support industrial zoning on Kailis Drive as 
it will mean that both access roads to town will 
have industrial land uses adjacent to entry points 
and detract from tourist appeal of town. 

 Proposed industrial land is too close to beach. 

 Activity corridor extends too far south. Already 



 

 

 

adequate zoned land which lies vacant. 

Scenic Landscape  Like the use of linking Public Open Space (POS). 

 Great idea. 

 We need to develop street trees in our streets that 
capitalise on our assets like on Moreton terrace. 

 Means for protection of Granny’s Beach & 
maintenance should be part of structure plan. 

Movement and 
Access 

 New pedestrian bridge west of Point Leander Drive is 
supported; however landform may be restrictive (width 
of river, height of banks etc). 

 New pedestrian link east of existing bridge along 
Irwin River doesn’t serve much purpose. 

 New pedestrian link east may be needed when 
development eventually occurs. 



 

 

 

 

4.5 Outcomes 
As a result of the community workshop GHD has identified key considerations that need to be taken into 
account when formulating the draft District Structure Plan.  

These are: 

 It was widely agreed that the existing low density residential development (R12.5) is be 
maintained in existing urban areas as this is a defining characteristic of Dongara – Port 
Denison. 

 Some workshop attendees indicated that they support the provision of varying lot sizes and 
increasing densities (including R30/R40) in key locations to encourage a consolidated town; 

 There were differing opinions on how urban growth should be facilitated within the DSP, 
however agreement was reached in progressing aspects of both concepts. 

 It was widely agreed that any expansion of the town centre should occur south of the Irwin 
River and east of Point Leander Drive; 

 Respondents also commented that the Irwin River is an untapped resource with great potential 
for tourism and development that addresses it rather than backs onto it. 

 The majority of respondents indicated that the scenic, coastal quality of the area be maintained; 

 The responses were indecisive when commenting on the relocation of the Airport. 

 All respondents supported the creation of a pedestrian/cycle way across the Irwin River west of 
the existing road bridge (Point Leander Drive). 



 

 

 

5. Conclusions 

The majority of attendees at the community workshop communicated an understanding of the need for 
population and economic growth in order to sustain the Dongara – Port Denison townsite and 
community. It was also communicated that expansion should take into account the existing community 
and scenic qualities of the townsite coastal amenity. 

The involvement of the community in the workshop has been an integral part of the planning process and 
will prove fundamental in developing the Dongara – Port Denison District Structure Plan. 

 

 



 

 

 

Appendix A 

Workshop Concepts (1 & 2) 
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CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1CONCEPT 1 NOTES:

APPROXIMATE AREA CALCULATIONS:
PROPOSED URBAN / RESIDENTIAL: 8,110,913m2

EXPANSION OF TOWN CENTRE: 272,336m2

PROPOSED PUBLIC PURPOSE: 440,951m2

PROPOSED PUBLIC OPEN SPACE: 126,289m2

UNDEVELOPED LAND: 826,161m2

TOWN CENTRE

Consolidated around main street (Moreton Tce). Provides expansion 

south of Irwin River. 

TOWN GROWTH

Seeks maximum growth capability on urban periphery (north, south 

and east)

SERVICE INFRASTRUCTURE

Sewer and water capacity is currently not sufficient for full extent of 

growth. Significant cost to expand infrastructure. Requires relocation 

of existing Dongara Airfield to rural hinterland.

LIFESTYLE AND DIVERSITY

Retain current residential density in established area (R15 standard 

requires backyards). Expansive growth into newer periphery areas 

with similar density (R15) mixed with lower density residential (R2.5 - 

R5) where constrained by services or environment.

TOURISM/SHORT STAY ACCOMMODATION

Through land use permissibility in existing residential zone. Potential 

for tourism development adjacent to river in the expansion of Town 

Centre.

EMPLOYMENT

Co-location and consolidation of industrial land uses. New expanded 

Town Centre provides increased opportunities for tourism, office, civic 

and recreational employment.

SCENIC LANDSCAPE PROTECTION

Regional significant vegetation protected through reserves along coast 

and river and through links south of Port Denison.

MOVEMENT AND ACCESS

Expansive road network with increased infrastructure cost for 

provision and maintenance. New pedestrian connection across river 

west of existing bridge.
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LEGEND:
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PROPOSED LOCAL ROADS

LIVEABLE NEIGHBOURHOODS
400m RADIUS

IMPORTANT LOCAL ROAD

RAILWAY

CONSERVATION

PROPOSED PUBLIC 
OPEN SPACE

LOCAL RESERVE

PUBLIC PURPOSES

PROPOSED PUBLIC PURPOSES

PROPOSED URBAN / RESIDENTIAL

EXISTING URBAN / RESIDENTIAL

STUDY 
BOUNDARY

BUFFER

TOWN CENTRE

EXPANSION OF TOWN CENTRE

INDUSTRIAL

PROPOSED INDUSTRIAL

RURAL LIVING

TOURISM NODE

CONCEPT 2

PROPOSED HIGH DENSITY 
URBAN / RESIDENTIAL

APPROXIMATE AREA CALCULATIONS:
PROPOSED URBAN/ RESIDENTIAL: 535,458m2

PROPOSED HIGH DENSITY URBAN / RESIDENTIAL: 796,679m2

EXPANSION OF TOWN CENTRE: 205,545m2

PROPOSED PUBLIC OPEN SPACE: 99,728m2

PROPOSED INDUSTRIAL: 598,651m2

UNDEVELOPED LAND: 612,094m2

TOWN CENTRE

Activity Corridor between existing Town Centre and expanded centre 

in Port Denison. 

TOWN GROWTH

Consolidated growth through infill of existing urban area and 

increased densities in key locations adjacent to Town Centre and 

Activity corridor.

SERVICE INFRASTRUCTURE

Sewer and water funded by developers. Lower cost to upgrade 

infrastructure. Location of existing Dongara Airfield maintained.

LIFESTYLE AND DIVERSITY

Higher residential density encouraged adjacent to expanded Town 

Centre south of Irwin River. Retention of Rural Living land to the 

north of Racecourse Estate and through Springfields.

TOURISM/SHORT STAY ACCOMMODATION

Proliferation of tourism development around Port Denison boat 

harbour and along South Beach.

EMPLOYMENT

Creation of new industrial estate and business park south of Port 

Denison adjacent to existing mining tenements and Dongara Airfield. 

Activity corridor encourages commercial bulky goods outlets to meet 

growing demand.

SCENIC LANDSCAPE PROTECTION

Regional significant vegetation protected through reserves along 

coast and river. Regionally significant vegetation is private ownership 

retained through rural living zones. 

MOVEMENT AND ACCESS

Lower infrastructure cost for provision, however upgrades required. 

New pedestrian connection across river east of existing bridge. 
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Session Overview

Vision

What is a District Structure Plan?

District Structure Plan Principles

Shire of Irwin Local Planning Strategy 
2007

Opportunities and Constraints

Townsite Concepts 1 & 2



Presentation Title

Vision for Shire of Irwin

‘A motivated, progressive and friendly community, offering a brilliant 
blend of opportunity, natural beauty and heritage, with an enviable 
lifestyle’

(Strategic Community Plan 2012)
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What is a District Structure Plan?

A high-level, predominately strategic document 
that provides guidance on future land use, 
employment, density targets and the coordinated 
provision of major infrastructure. 

Usually applies to areas of land greater than 300 
hectares.

District Structure Plans incorporate a report, 
structure plan map, additional technical 
supporting documents and plans.
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Principles for guiding expansion in the Dongara 
– Port Denison District Structure Plan
1. Development reflecting contemporary practice in sustainable urban 

development; 
2. A mix of residential development types and densities;
3. Provision for dedicated tourism sites;
4. Retaining landform to optimise views and physical elements of landscape;
5. Integration of development with existing attributes of the area including the 

coast and golf course and other community and recreation purposes as 
required; and

6. Sensitive treatment of interfaces with adjoining land uses eg. Marine based 
industry area.



Shire of Irwin 
Local Planning Strategy (2007)
• Identification of 

policy areas to 
manage 
development 
and land use in 
the Shire.

• Policy Areas B 
& F related to 
Dongara/Port 
Denison urban 
area.

• Identified Urban 
Expansion 
Areas



Opportunities & 
Constraints

Potential opportunities for the 
growth of Dongara – Port 
Denison:

• Identified Expansion areas

• Expanded Town Centre

• Pedestrian links/bridges

• Tourism Development

• Age Care facilities

• Community/Recreational  
facilities

• Schools



Opportunities & 
Constraints

Potential constraints to growth of 
the Dongara – Port Denison 
Area include:

• Mining activity to the south of 
Port Denison

• Waste Transfer Station

• Wastewater Treatment Plant

• R2.5 zoned land & Rural 
Residential development to 
the north of Dongara

• Marine based industrial area

• Environmental landscape & 
topography

• Dongara Airfield
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PRELIMINARY CONCEPTS
Workshop – Presentation and Comparison
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What are the concepts?

A variety of ideas…

Not consolidated concepts to be compared with each other 

we can pick and choose the best ideas from each to progress through to the 
draft District Structure Plan

Each show different ways of responding to opportunities and constraints
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What do the concepts explore?

Town Centre
Each option shows a different way in which the Dongara town centre (retail and 
commercial) might grow and expand.

Urban Growth
Each option shows how residential growth might be planned (low and medium 
density) depending on servicing capacity.

Other uses
Each option shows different locations that might be appropriate for community 
facilities and other uses, such as schools, public open space or employment 
generators.
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What do residential densities look like?

Residential Design Codes (R Codes) provides the basis for controlling 
residential development throughout Western Australia.

R Codes set the maximum density of residential development.

This is generally shown on the Scheme Map as a Density Code. The density 
Code numbers approximately relate to the maximum number of dwelling units 
permitted on 1 hectare of land. E.g. R12.5, R20, R40, R100 etc.

The following slides provide examples of residential density and housing types.

Each show different ways of responding to opportunities and constraints



Presentation Title

What is 
R12.5?

Low density 
residential code

Suburban character
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What is 
R30- R40?

Medium density 
residential code

Village centre 
urban character
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Town Centre
Consolidated around main street (Moreton Tce). Provides expansion south of 
Irwin River. 

Urban Growth
Seeks maximum growth capability on urban periphery (north, south and east)

Service Infrastructure
Sewer and water capacity is currently not sufficient for full extent of growth. 
Significant cost to expand infrastructure. Requires relocation of existing Dongara 
Airfield to rural hinterland.

Lifestyle and diversity
Retain current residential density in established area (R12.5 standard requires 
backyards). Expansive growth into newer periphery areas with similar density 
(R12.5) mixed with lower density residential (R2.5 - R5) where constrained by 
services or environment.

Concept 1 Principles
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Tourism/short stay accommodation
Through land use permissibility in existing residential zone. Potential for tourism 
development adjacent to river in the expansion of Town Centre.

Employment
Co-location and consolidation of industrial land uses. New expanded Town 
Centre provides increased opportunities for tourism, office, civic and recreational 
employment.

Scenic Landscape Protection
Regional significant vegetation protected through reserves along coast and river 
and through links south of Port Denison.

Movement and Access
Expansive road network with increased infrastructure cost for provision and 
maintenance. New pedestrian connection across river west of existing bridge.

Concept 1 Principles (cont)
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Town Centre
Activity Corridor between existing Town Centre and expanded centre in Port 
Denison. 

Urban Growth
Consolidated growth through infill of existing urban area and increased 
densities in key locations adjacent to Town Centre and Activity corridor.

Service Infrastructure
Sewer and water funded by developers. Lower cost to upgrade infrastructure. 
Location of existing Dongara Airfield maintained.

Lifestyle and diversity
Higher residential density encouraged adjacent to expanded Town Centre 
south of Irwin River. Retention of Rural Living land to the north of Racecourse 
Estate and through Springfields.

Concept 2 Principles
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Tourism/short stay accommodation
Proliferation of tourism development around Port Denison boat harbour and along 
South Beach.

Employment
Creation of new industrial estate and business park south of Port Denison adjacent 
to existing mining tenements and Dongara Airfield. Activity corridor encourages 
commercial bulky goods outlets to meet growing demand.

Scenic Landscape Protection
Regional significant vegetation protected through reserves along coast and river. 
Regionally significant vegetation is private ownership retained through rural living 
zones. 

Movement and Access
Lower infrastructure cost for provision, however upgrades required. New 
pedestrian connection across river east of existing bridge. 

Concept 2 Principles (cont)
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This report: has been prepared by GHD for Shire of Irwin and may only be used and relied on by Shire of Irwin for 
the purpose agreed between GHD and the Shire of Irwin. 

GHD otherwise disclaims responsibility to any person other than Shire of Irwin arising in connection with this 
report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation to update 
this report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Shire of Irwin and others who provided 
information to GHD (including Government authorities), which GHD has not independently verified or checked 
beyond the agreed scope of work. GHD does not accept liability in connection with such unverified information, 
including errors and omissions in the report which were caused by errors or omissions in that information. 
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1. Introduction 
GHD Pty Ltd was commissioned by Shire of Irwin to coordinate the production of a District Water 
Management Strategy (DWMS) in support of a District Structure Plan (DSP). 

In accordance with state government planning framework as outlined in Better Urban Water 
Management (WAPC, 2008), a DWMS is required to accompany the DSP. A Local Water 
Management Strategy (LWMS) is required at the subsequent development plan stage. 

1.1 Site location and description  

The study area is approximately 4,452 ha of coastal land located 360 kilometres north of Perth in the 
Central Coast region. The study area extends 14 km along the west coast and between 1.5 and 5 km 
inland. The area includes the Dongara – Port Denison Townsite, farmland and coastal bushland.  

1.2 Planning background 

In accordance with the state government planning framework land and water planning (Figure 1) a 
District Water Management Strategy (DWMS) is prepared to accompany a District Structure Plan. The 
district water management strategy demonstrates how water resources can be considered in the land 
use planning system and to ensure consistency with State Planning Policy 2.9: Water Resources 
(WAPC 2004).  

 

Figure 1  Framework for integrating water planning with land planning 

 

The preparation of this DWMS is not supported by a preceding Regional Water Management Strategy. 
The strategies within this DWMS have been prepared to be consistent with the following key 
documents, on advice of the Department of Water (DoW) and Shire of Irwin:  

 Better Urban Water Management (WAPC 2008) 

 Liveable Neighbourhoods (WAPC 2007) 
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 Stormwater Management Manual for WA (DoW 2004-2007) 

 State Planning Policy 2: Environmental and Natural Resources (2003) 

 State Planning Policy 2.9: Water Resources (2006) 

 Shire of Irwin Local Planning Strategy (Shire of Irwin 2007) 

1.3 Previous studies 

 Shire of Irwin Water Conservation Plan (November 2009). This draft report, prepared by 
Department of Water in collaboration with Shire of Irwin, presents water conservation objectives 
and strategies for the irrigation of public open space while retaining amenity. 

 Report on Geotechnical Investigation Proposed Subdivision Old Acres Estate Brand Highway 
Dongara (March 2006). This report was prepared by Golder Associates for a private developer. 
The report presents the results of a geotechnical investigation for a proposed residential 
subdivision of Old Acres Estate in Dongara.  

 Irwin River Estuary Coastal Management Plan (August 2005). This report was prepared by ATA 
Environmental for Shire of Irwin and identified management measures and recommended passive 
and active facilities for the Irwin River Estuary. Key measures included public awareness and 
education to minimise activities that could impact on the river system, such as informing local 
residents of the importance of minimising use of fertilisers and pesticides on gardens, appropriate 
disposal of paints and chemicals and sensible use of detergents. 

 Arrowsmith groundwater allocation plan (August 2010). This report was prepared by Department 
of Water to provide direction on allocation and management of groundwater under Rights in Water 
and Irrigation Act 1914. 

 Allanooka and Dongara-Denison Water Reserves Water Source Protection Plan (March 2002). 
This report was prepared by the Water and Rivers Commission. 

 Irwin River Flood Study maps (March 1987). The Water Authority of Western Australia prepared 
an Irwin River Flood Study  

 Dongara to Cape Burney, Western Australia: Coastal Geomorphology (October 2011). This report 
was prepared by Damara WA Pty Ltd for the Department of Planning to provide background 
technical guidance including describing the geomorphology of the coast and identifying areas of 
relative instability. 
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2. Design and management objectives 
Total water cycle management, also referred to as integrated water cycle management, ‘recognises 
that water supply, stormwater and sewage services are interrelated components of catchment systems 
and therefore must be dealt with using a holistic water management approach that reflects the 
principles of ecological sustainability’ (Department of Water 2004-07, Stormwater management 
manual for Western Australia). The State planning Policy 2.9: Water Resources (Western Australian 
Planning Commission, 2006), outlines the key principles of integrated water cycle management as: 

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

 Integration of water and land use planning; 

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

 Integration of human water use and natural water processes; and 

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

The design criteria adopted for this DWMS have been based on the design objectives outlined in 
Better Urban Water Management (Western Australian Planning Commission, 2008) and previous 
studies outlined in Section 1.3. These criteria are summarised in the sections below. 

2.1 Water conservation 

Principle 

Achieve the sustainable management of all aspects of the water cycle within the development and 
ensure that potable water use is as efficient as possible. 

Objectives 

- Minimise total water use. The Western Australian State Water Plan (Government of Western 
Australia, 2007) sets a target of 100 kL/person annual water consumption, including not more than 
40 – 60 kL/person/year scheme water use. 

- Minimise potable water use outside of buildings. 

- Substitute drinking quality water with fit-for-purpose water for non-drinking uses. 

- Meet 5 Star Plus requirements for all new fittings. 

- Promote the use of native plants. 

- Promote the use of rainwater tanks to achieve water consumption targets and contribute to onsite 
stormwater retention. 

2.2 Stormwater quantity 

Principle 

Maintain post development annual discharge volumes and peak flows relative to pre-development 
conditions, unless otherwise established through determination of ecological water requirements for 
sensitive environments. 

Objectives 

- Ecological protection – retain and/or infiltrate runoff from constructed impervious surfaces 
generated by the critical one year average recurrence interval (ARI) event using soakwells, rain 
water tanks, vegetated swales or bottomless pits in piped systems. 
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- Serviceability of roads and infrastructure in minor ARI events– runoff from the entire catchment 
generated by up to the 5 year ARI event should be managed within stormwater conveyance systems 
and landscaped areas such as swales, basins, living streams or constructed wetlands. 

- Flood management - manage the catchment runoff for up to the 1 in 100 year average recurrence 
interval event in the development area to pre-development peak flows, unless otherwise indicated in 
an approved strategy or as negotiated with the relevant drainage service provider. 

- Protect infrastructure and assets from inundation and flooding – Urban development usually 
results in the removal of significant areas of vegetation and replacement of permeable areas with 
buildings, roads and paved areas. This results in increased volumes and flows of surface runoff, 
which has the potential to cause flooding and inundation. 

2.3 Groundwater quantity 

Principle 

Manage and minimise changes in groundwater levels following development. 

Objectives 

- Protect groundwater as a resource. 

- Protect infrastructure and assets from flooding and inundation by high seasonal groundwater levels, 
perching and/or soil moisture. 

- Protect groundwater dependent ecosystems from the impacts of urban runoff. 

2.4 Stormwater and groundwater quality 

Principle 

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

Objectives 

- Ensure that all runoff contained in the drainage infrastructure network receives treatment prior to 
discharge to a receiving environment consistent with the Stormwater Management Manual 
(Department of Water 2004-2007). 

- Ensure that stormwater does not discharge directly into Foreshore Reserve. 

- If the pollutant outputs of development (measured or modelled concentrations) exceed catchment 
ambient conditions, the proponent shall use best endeavours to achieve water quality improvements 
in the development area or, alternatively, arrange equivalent water quality improvement offsets 
inside the catchment. If these conditions have not been determined, the development should meet 
relevant water quality guidelines stipulated in the National water quality management strategy 
(ANZECC and ARMCANZ, 2000). 

 



 

GHD | Report for Shire of Irwin – Dongara – Port Denison District Structure Plan District Water Management Strategy, 61/28281 

| 9 

3. Existing environment 
3.1 Existing development 

The study area comprises an urban core centred on Dongara - Port Denison and is bisected by the 
Irwin River which meanders in an east-west direction before discharging into Arurine Bay in the Indian 
Ocean (Figure 2). The urban areas of Dongara - Port Denison have traditionally developed in a low 
density manner being influenced by their coastal environment and topography. The majority of existing 
housing within the study area (90%) is comprised of separate housing, with a few semi-detached, row 
or terrace houses, townhouse (3%) and a similar amount of flats, units or apartments (4%).  

Surrounding the urban areas of Dongara – Port Denison are large tracts of land for Rural Living 
purposes (Rural Residential and Rural Smallholdings) and is reflected in the two rural residential 
zones within the DSP study area being the Racecourse Estate (north of Dongara) and Springfield 
(east of Port Denison).  

 The Springfield rural residential zone has been progressively developed.  

 The Racecourse Estate rural residential zone has had 41 lots created with land zoned for a 
further 40 lots.  

In particular, the Race Course Estate in its current location acts as a barrier to the future development 
of land north, and constrains the natural expansion of the urban form.  

Mining is another significant existing land use study area. There are currently four (4) mining 
tenements located within the study area. Three of these are live tenements and one is pending 
approval. These tenements relate to two main mining activities in close proximity to Dongara – Port 
Denison urban area, and are associated with Cockburn Cement Ltd and Westdeen Holdings Pty Ltd. 
The Department of Minerals and Petroleum (DMP) have also indicated that exploration leases exist for 
geothermal ventures within the study area and further inland. 

3.2 Climate 

The study area is located in the mid-west of Western Australia, where the climate transitions from 
Mediterranean to semi-arid. The climate is characterised by warm dry summers and mild wet winters. 
The Dongara weather station (BoM Site Number 008044) has rainfall records dating to 1884. The 
mean annual rainfall over this 130 year period is 457.7 mm. For the 70 year period 1943 to 2013 the 
mean annual rainfall is 427.6 mm and the mean monthly rainfall is shown in Table 1. 

Table 1 Mean monthly rainfall Dongara (1943-2013) (BoM 2014) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Mean 
rainfall 
(mm) 

6.1 12.1 13.1 23.1 67.6 104.3 91.5 64.4 32.8 18.9 10.5 4.7 
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Figure 2 Site boundary and topography  
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3.3 Topography and landform 

The coastline and a series of parallel dunes dominate the study area (Figure 2). The primary dune 
dissects the study area, with the ridge reaching elevations greater than 50 mAHD. Land falls towards 
the coast west of this ridge at a slope of around 2.5 %. The secondary dune, located east of the study 
area, approximately 5 km inland, peaks above 70 mAHD. Between the primary and secondary dunes 
land drops to a minimum elevation of less than 10 mAHD within the study area. 

The Irwin River bisects the Dongara – Port Denison Townsite and the dune system. Surface 
elevations fall below 10 mAHD alongside the river within the DSP area. 

Aside from these major features, land is generally undulating. 

3.4 Geology and soils 

The Central Coast region is comprised primarily of Tamala limestone and its products (Figure 3). The 
Structure Plan area is dominated by eolian dunes of calcareous and quartz sands, remnants of the 
underlying Tamala limestone. These dunes are mobile at locations scattered throughout the Structure 
Plan area. In some locations, especially along the eastern border of the study area and near the river, 
Tamala limestone is still exposed and has not been transformed into sands. 

Alluvium comprising of sand, silt and clay occurs along the Irwin River and protrudes north and south 
from the river in places within the Structure Plan area. A recent geotechnical investigation of a site 
located north of the Irwin River and east of the Brand Highway confirms the presence of sand, silt and 
clay alluvium (Golder Associates 2006). 

3.4.1 Acid sulfate soils 

Acid sulfate soils are wetland soils and unconsolidated sediments that contain iron sulfides which form 
in protected low energy environments such as barrier estuaries, coastal lakes and coastal alluvial 
valleys. When disturbed and exposed to atmospheric oxygen, these soils are prone to produce sulfuric 
acid as well as mobilise arsenic, iron, aluminium, manganese and other heavy metals. The release of 
these reaction products can be detrimental to biota, human health and built infrastructure.  

There is a high to moderate risk of acid sulfate soils occurring within 3 m of the surface along the Irwin 
River and its banks, extending around 2.5 km inland from the river mouth (Figure 3). 

The presence of acid sulfate soils has been a recognised issue of concern in Western Australia since 
2003. The Department of Environment and Conservation (DEC) and the Western Australian Planning 
Commission (WAPC) have released guidance notes on acid sulfate soils covering the requirement for 
assessment and management of sites where acid sulfate soils is identified. Proponents of 
developments that involve the disturbance of soil or the change of groundwater levels in areas 
susceptible to acid sulfate soils are required to conduct desktop and field based investigations. 
Adequate investigations are required prior to soil disturbance to determine the potential risks and to 
allow for the formulation of appropriate management strategies. 

3.5 Contaminated sites 

The DEC Contaminated Sites Database presents information on known or suspected contaminated 
sites that have been classified by the DEC. 

A search of the DEC Contaminated Sites Database shows that the site and surrounds have not been 
reported as known contaminated sites at the time of the search (19 February 2013).  
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Figure 3 Geology and soils 
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3.6 Flora and Fauna 

There are two local government conservation reserves within the DSP area, Dongara Nature Reserve 
in the northern coastal section, and Beekeepers Reserve along the southern boundary of the study 
area (Figure 4). No threatened ecological communities (TECs), priority ecological communities 
(PECs), Commonwealth protected flora species or Declared Rare (WA) flora species are recorded 
within or adjacent to the study area. 

There are three occurrences of a Priority species in the Dongara – Port Denison Townsite area (Figure 
4). Anthocercis intricata is classed as Priority 3 – Poorly known taxa on the DEC’s list of Priority Listed 
Flora Species. Priority listed species are assigned a conservation code to define the level of 
conservation significance but are not currently protected. Anthocercis intricata is endemic in coastal 
south-west Western Australia from Shark Bay to Geraldton. 

More than half of the study area supports undisturbed native vegetation, especially in northern parts 
and along the coast. The Dongara –Port Denison Townsite is mostly built up and some surrounding 
areas have been cleared for farming.  A search of the EPBC and DEC databases revealed 6 
conservation significant fauna recorded within 5 km of the study area; 

- Carpet python - Peregrine falcon 

- Chuditch (Western quoll) - Australian lesser noddy 

- Black-striped snake - Carnaby’s cockatoo (short billed black cockatoo) 

3.7 Aboriginal heritage 

The Aboriginal site register is held under Section 38 of the State Aboriginal Heritage Act 1972. It 
protects places and objects customarily used by, or traditional to, the original inhabitants of Australia. 
A search of the Department of Indigenous Affairs database identified six registered Aboriginal sites 
within the study area (Figure 4). The details of these sites are summarised in . 

A search of the Department of Indigenous Affairs database does not comprise of a full assessment 
under the Aboriginal Heritage Act (1972). This would require consultation with Aboriginal people with 
knowledge of the area, and an archaeological survey to ascertain whether any previously unrecorded 
archaeological sites are within the proposed works area. 

Under the Aboriginal Heritage Act (1972), it is an offence to disturb an Aboriginal heritage site whether 
it is registered or not. Where an activity disturbs an Aboriginal site or object an application for 
permission to disturb those sites will need to be submitted under Section 18 of the Aboriginal Heritage 
Act 1972. Where an area of previously unknown Aboriginal heritage is to be disturbed, it is advised 
that a detailed anthropological and archaeological heritage survey is undertaken to find if there any 
sites or objects of significance in that area. 

Table 2 Aboriginal heritage sites 

Site ID Site No Name Type Last updated 
18907  Irwin River (SC04) Mythological, Historical 18/09/2002 

5918 S00122 Irwin River Skeletal material/Burial 10/12/1999 

5632 S00514 Dongara Man-Made Structure 3/12/1998 

5597 S00601 Dongara-Brand 
Highway Skeletal material/Burial 3/12/1998 

5280 S01002 Leander Point Deni Artefacts / Scatter, Midden / 
Scatter 3/12/1998 

4670 S02281 Irwin River Artefacts / Scatter 3/12/1998 



 

14 | GHD | Report for Shire of Irwin – Dongara – Port Denison District Structure Plan District Water Management Strategy, 61/28281  

 

Figure 4 Heritage and environmental assets
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3.8 Surface water 

Dongara and Port Denison are located within the unproclaimed Irwin River surface water allocation 
subarea. The towns do not lie within any protected water reserve areas. 

The Irwin River originates in the north-east portion of the Greenough River Basin and has four major 
tributaries; Lockier River, Sand Plain Creek, Nangetty Creek and Mullewa Creek (ATA Environmental 
2005). The river meanders through Dongara and Port Denison before discharging into Arurine Bay in 
the Indian Ocean via a coastal lagoon system. A sandbar blocks the system for most of the year (ATA 
Environmental 2005). 

The Irwin River is a perennial water course and can experience flash flooding following rainfall within 
the catchment, although flows are typically low (ATA Environmental 2005). The river is approximately 
140 km long, with a catchment area over 608,000 ha and an elevation at source of 326 mAHD. 

There are three Department of Water surface water sampling sites on the Irwin River with data 
recorded within the last 10 years (Figure 5, Table 3). IRWE 1 is located at the mouth of the Irwin River. 
IRWE 2 is located at the 90 degree bend in the river near the coast. IRWE 3 is located 200 m 
downstream from the Pt Leander Road crossing. 

Table 3 Surface water sites 

Site name WIN Site ID AWRC ref Easting Northing Longitude Latitude 

IRWE 01 23019308 7011181 298019 6761704 114.9213 -29.2574 

IRWE 02 23019309 7011182 298188 6762256 114.9231 -29.2524 

IRWE 03 23019310 7011183 299129 6762105 114.9328 -29.2539 

 

Water quality records exist for 13 dates between 2004 and 2009. The average values for each site are 
presented in Appendix B. 

The Water Authority of Western Australia conducted an Irwin River Flood Study in 1987. This 
produced a series of maps showing the designated floodway and levels for the 100 year ARI flood 
(Appendix D). The 100 year flood is generally contained within or close to the Irwin River banks, but 
low lying areas east of Point Leander Drive (both north and south of Irwin River) may be subject to 
inundation during this event. It should be noted that the Point Leander Drive Bridge has been modified 
since the flood study was published in 1987, this may have affected the 100 year ARI flood extent. 
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Figure 5 Water features 
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3.9 Groundwater 

The study area falls within the Dongara subarea of the proclaimed Arrowsmith groundwater area 
(Rights in Water Irrigation Act, 1914). The groundwater area covers around 10,350 km2 of the 
northern-most part of the Northern Perth Basin (Department of Water 2010). Groundwater can be 
found in two major aquifer units, the Superficial Swan and Yarragadee North. 

The unconfined superficial aquifer on the Swan Coastal Plain consists of Quaternary and Late Tertiary 
sediments extending from Geraldton to Busselton. In the vicinity of the study area the aquifer occurs 
within the Tamala Limestone formation and consists mainly of calcareous sands and limestone. 
Groundwater is brackish to saline and generally non-potable in the Dongara area, but is sometimes 
used for irrigation. 

The northern part of the Yarragadee Formation aquifer is up to 3000 m thick in places and extends 
from north of Dongara to Serpentine. It is confined by the superficial formations on the coastal plain. 
Groundwater is saline near the coast in the Dongara area. 

The Report on Geotechnical Investigation for Proposed Subdivision of Old Acres Estate, Brand 
Highway Dongara (Golder Associates 2006) presents geotechnical information for a site located 400 
m north of the Irwin River within the study area. Groundwater was not encountered during the 
construction of test pits to a maximum depth of 2.2 m. Site elevation was around 9 mAHD at the site. 

Six bores north of the DSP have regular water level readings from 1994 to 2012 (Figure 5). This data 
is summarised in Table 4. Localised water level decline in the Superficial and Yarragadee aquifers has 
occurred close to abstraction bores in Dongara (Department of Water 2010). 

Table 4 Groundwater levels 

AWRC 
reference Site ID Easting Northing 

Highest ground 
water level 
recorded (mAHD) 

Approximate 
ground level 
(mAHD) 

70118308 11354635 296769 6771671 1.00 20 

70118309 11354638 296768 6771673 0.95 20 

70118310 11354641 296764 6771818 0.97 20 

70118315 11354656 291401 6785341 4.04 40 

70118318 11354665 295578 6777279 1.41 30 

70118319 11354668 302212 6777510 20.65 50 

A search of Department of Water’s WIN database revealed 62 groundwater bores in the proximity of 
the study area. A summary of some water quality parameters measured between 1943 and 2010 for 
these bores is presented in Table 5.  
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Table 5 Summary of groundwater quality 

Parameter Number of sites Minimum value Mean value Maximum value 

Cl (mg/L) 46 429 2462 4862 

TDS (mg/L) 53 760 5106 21879 

pH 10 7.10 7.26 7.38 

3.10 Public drinking water source areas 

Public Drinking Water Source Area (PDWSA) is a collective term used for the description of water 
reserves, catchment areas and underground pollution control areas declared (gazetted) under the 
provisions of the Metropolitan water supply, sewage and drainage Act 1909 or the Country area water 
supply Act 1947. 

The protection of PDWSAs relies on statutory measures available in water resource management and 
land use planning legislation. The Department of Water policy for the protection of PDWSAs includes 
three risk management based priority classification areas and two types of protection zones. 

The Department of Water’s Geographic Data Atlas indicates that there are no PDWSAs within the 
vicinity of the proposed development. The nearest PDWSA is approximately 4 km to the northeast of 
the study area. This is the Allanooka – Dongara water reserve.
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4. Fit for purpose water source planning 
4.1 Current water servicing 

4.1.1 Water Supply 

The Allanooka and Dongara-Denison Water Reserves Water Source Protection Plan (Water and 
Rivers Commission 2002) identifies that the existing water supply to Dongara and Port Denison is from 
the Allanooka Scheme and the Wye Springs Wellfield which draw water from the Yarragadee 
Formation and are operated by the Water Corporation. The Allanooka Scheme, located in the 
Allanooka Reserve, is the predominant water supply for Dongara and Port Denison, with 
supplementary water supplied by the Wye Springs Wellfield located in the Dongara-Denison Water 
Reserve (Water and Rivers Commission 2002).  

The water source protection plan is currently under review.   

4.1.2 Wastewater Servicing 

A reticulated sewage system collects wastewater from the existing towns of Dongara and Port 
Denison and pumps to the Dongara Wastewater Treatment Plant. The plant underwent a significant 
upgrade in 2009/2010 with a capacity to meet the future demand in Dongara Port Denison. 
Connecting lots in the future town expansion to the reticulated sewage system is a desirable option for 
off-site wastewater treatment. This is supported by upcoming projects to be commissioned by Water 
Corporation to replace pump stations and construct new pressure mains for the Dongara Port Denison 
Wastewater Conveyance System.  

4.1.3 Future water demand 

A water balance for the Dongara Port Dension DSP area has not been undertaken at this stage. 
During the subsequent planning stages, a water balance is to be undertaken for each development 
area to determine: 

 The estimated water demands for internal, external and open space irrigation. 

 The preferred water sources to meet demands.  

4.2 Future water sources and supply 

It has been assumed that existing urban development will continue to be serviced as per Section 4.1 
above. Future urban expansion areas are planned to be connected to the current water and 
wastewater system. Areas within the Dongara Port Denison DSP identified as Rural Living are 
planned to be self-serviced, with land owners responsible for the provision of water and wastewater 
water systems on their individual lots.  The viability of various alternative water sources for the urban 
expansion areas and self-servicing of rural living areas is discussed in the following sections.  

4.2.1 Groundwater  

The Dongara Port Denison DWMS area is located within the Arrowsmith Groundwater Area (AGA) and 
covers the Allanooka, Darling, Dongara, Eneabba Plains, Minenew, Morrison, Tathra and Twin Hills 
subareas.  The Dongara Port Denison DWMS development is located within the Dongara Subarea.  
The AGA is governed by the Arrowsmith groundwater allocation plan (Department of Water 2010) 
which was created to guide sustainable groundwater allocation decisions, while promoting efficient use 
of the resources to optimise water use for regional growth. 
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The Dongara subarea consists of four (4) aquifers; two confined, Perth – Superficial Swan and Perth -
 Surficial; and two confined, Perth – Cattamarra Coal Measures North and Perth – Yarragadee North 
(Department of Water 2010).  

Groundwater availability 

Licenced entitlements provided by the Department of Water (Department of Water 10 April 2014) 
indicate that there is  groundwater availability within the Dongara Groundwater Subarea in the Perth – 
Superficial Swan and the Perth – Yarragadee North (Table 6).  

Table 6 Groundwater allocations within the Dongara Groundwater Area* 

Aquifer Subarea Allocation limit 
(GL/yr) 

Licensed 
entitlements ^ 
(GL/yr) 

Groundwater 
available for 
allocation (GL/yr) 

Unconfined Perth – 
Superficial Swan 

6.9 3.01 3.88 

Confined Perth - 
Yarragadee 

3.75 0.47 3.28 

* as at 10 April 2014(Department of Water, licensing database resource allocation information, 2014)  
^ total allocated, committed and requested 

Currently The Sire of Irwin has a licence to take 60,000 kL per year, for the authorised activity of 
irrigation for up to 9.1 ha of recreational areas. Further work will need to be undertaken at local 
structure planning to determine if targeted irrigation using the current groundwater licence can meet 
the POS irrigation needs of the Dongara Port Denison DSP area.  

There are four (4) mining tenements within the Dongara Port Dension DSP area as well as a large 
rural area.  Additional groundwater may become available as these areas change use or the 
tenements expire.  

Groundwater as a non-drinking water source 

Groundwater abstraction is the easiest and usually most cost effective method of providing an 
alternative to scheme water for irrigation of private gardens and POS.  

Garden bores provide a fit-for-purpose water supply for domestic irrigation that reduces demand on 
potable water. Private home owners have the option of installing a garden bore in line with relevant 
government regulations and should refer to the Department of Water fact sheet in Appendix C. 

A centralised system, supplying groundwater to residential lots via a third pipe network and with 
central management, may also be investigated at the district scale to control the use of irrigation water 
and help achieve water conservation objectives. Such a system is currently operating in the 
development of Brighton in the Northern Suburbs of the Perth Metropolitan Regional Area. 

Groundwater could also potentially be used as an alternative water supply for in-house non-potable 
uses. The use of groundwater presents some risk to public health in terms of water quality. With 
respect to irrigation, the presence of significant iron concentrations, hardness, alkalinity, nutrients or 
salinity can impact upon the receiving vegetation and soils and/or contribute to scaling or scour of 
irrigation pipework. Potential water quality issues of concern for in-house use include the presence of 
suspended solids and pathogens. If contamination is present in the aquifer, the use of groundwater 
will pose a risk for both irrigation and in-house uses and may lead to environmental problems due to 
mobilisation of contaminants. It is understood the Department of Health (DoH) would require 
disinfection of groundwater if it was proposed for non-potable uses inside the house. 
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The quality of local groundwater should be investigated prior to the implementation of groundwater for 
irrigation and other non-potable uses.  

Given that the main potable water source within the Dongara Port Denison urban areas is treated 
groundwater it is unlikely that groundwater will be a viable non-drinking water source. Further 
investigation in non-drinking water sources will be undertaken at LSP/LWMS stage once lot yields and 
projected population numbers are finalised. 

Groundwater trading 

As there is groundwater available within the Dongara Groundwater area (Table 6) groundwater trading 
may not be feasible to offset the Dongara Port Denison DSP area water supply.  

Groundwater trading occurs when existing groundwater licence holders transfer all or part of their 
licensed entitlement to new water users, in accordance with the Operation policy 5.13 – Water 
entitlement transactions for Western Australia (Department of Water 2010). This allows new or existing 
water users to access groundwater in a fully allocated system. Department of Water assesses 
applications for the transfer of groundwater licences to ensure that the requirements of the RiWI Act 
and relevant policies are complied with.  

It should be noted that trading is not allowed across water resource management units (ie subareas). 
The abstracted water may be used within a different subarea if the water is abstracted in its allocated 
subarea and then piped or otherwise transported to the subarea for use.   

Should available groundwater supplies be insufficient to meet the growth demands of the Dongara 
Port Denison DSP area, groundwater trading should be further investigated. 

Groundwater quality 

Groundwater quality for the Dongara Port Denison DSP area is as per Table 7 and Table 8 below. 
Details on salinity threshold categories are shown in Table 9.  

Due to the sites proximity to the ocean there is risk that groundwater abstraction may cause salt water 
intrusion and increase groundwater salinity. Groundwater salinity will require further investigation at 
the Local Structure planning stage.  

Table 7 Summary of unconfined aquifer systems (Department of Water 2010) 

Unconfined aquifer 
system 

Formation Extent Water quality  

Superficial 

Safety Bay Sand 

Dongara 
Knobby Head to Green 
Head – Coastal Belt 

Generally fresh-brackish. 
Salinity increasing with depth 

Dongara 
From Cliff Head to Port 
Denison – Coastal Belt 

Marginal-brackish affected by 
presence of saltwater 
interface, salinity increasing 
with depth. Thin ‘fresh’ 
groundwater horizon overlying 
brackish groundwater 

Dongara 
From Port Denison to 
Geraldton – Coastal Belt 

Generally fresh-barckish.  
Salinity increasing with depth. 
Fresh groundwater supply 
restricted to extent of rainfall 
recharge 

Tamala Limestone 
Dongara 
From Green Head to 
Coolimba – Coastal Belt 

Generally brackish-saline 
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Dongara  
from Coolimba to Cliff 
Head – Coastal Belt 

Generally brackish-saline 

Dongara 
from Cliff Head to 
Geraldton – Coastal Belt 

Generally brackish-saline. 
Groundwater quality in vicinity 
of Greenough River will be 
brackish 

Bassendean Sand 
Dongara across to 
Eneabba Plains 

Marginal-brackish, salinity 
increasing toward Gingin 
(Eneabba Scarp) 

 

Table 8 Summary of confined aquifer systems (Department of Water 2010) 

Confined aquifer 
system 

Formation Extent Water quality  

Yarragadee Yarragadee Dongara, Eneabba 
Plains, Twin Hills, 
Allanooka, Tathra, 
Minenew and Morrison 

Commoly fresh – 
brackish. Saline at 
Dongara 

Cattamarra Cattamarra Coal 
Measures 

Dongara and Eneabba 
Plains (in the South)  

Brackish, regional 
groundwater is limited 

Dongara (north and 
Greenough Flats) 

Generally brackish: 
marginal groundwater 
is limited 

Eneabba Eneabba Dongara and Eneabba 
Plains 

Fresh-brackish 

 

Table 9 Groundwater salinity threshold categories (Department of Water 2010) 

Salinity type TDS Range (mg/L) 

Fresh < 500 

Marginal 501 – 1500 

Brackish 1,501 – 5,000 

Saline 5,001 – 50,000 

Hypersaline >50,000 

4.2.2 Rainwater  

Future urban expansion areas 

Rainwater tanks have previously been considered of little value in the southwest Western Australian 
environment. However, if rainwater is used to supply in-house requirements rather than irrigation, they 
are effective in winter. On an annual basis, rainwater from a 2 kL tank could supply approximately 36% 
of in-house non drinking water (NDW) requirements if connected to toilets and the cold water inlet of 
washing machines. This calculation has been based on a suburban residential lot with a connected 
roof area of approximately 276 m2 and an in house non potable demand of 210 L/day. 
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The major potential issue posed by the use of rainwater is the risk to public health of poor water 
quality. Rainwater quality is generally considered to be of a high standard if regular maintenance and 
appropriate management of the system is undertaken. Appropriate maintenance and management of 
rainwater tank systems includes installation of first flush diverters, prevention of access to any vermin 
or disease vectors, filters to minimise the entry of large particles and leaves, regular de-sludging to 
avoid build up of sediments at the base of the tank and regular inspection and maintenance of gutters 
and downpipes.  

With appropriate maintenance and management, it is considered that the rainwater quality would be of 
a sufficient standard to be used for non-potable in-house use without further treatment.  

The use of rainwater tanks is not considered to present a significant risk to the environment and may 
provide a benefit in the management of stormwater across the development, by detaining roof runoff 
from lots during significant rainfall events. 

The installation will be at the individual lots owners’ discretion with the requirement for rainwater tanks 
to be determined in the relevant LSP/LWMS.  

Rural Living 

It is likely that water supply within the rural living areas will be via rainwater tanks.  The collection and 
reuse of rainwater at a lot scale within rainwater tank systems can be constrained by storage 
requirements. The use of this water is generally limited to in-house fit-for-purpose demands (toilets 
and washing machines) because rainfall does not occur during the irrigation season and tank sizes to 
retain sufficient water for year round irrigation demands are likely to be excessive.  Preliminary 
calculations into the viability of rainwater tanks are presented in Table 10 and Table 11, however 
further investigation will be required as part of LSP/LWMS work. 

For households in the town of Dongara to achieve 99% reliability, the roof area for rainwater 
catchment has to be 500m2 minimum with a rainwater tank capacity of 150kL. As shown in Table 10, 
having a larger roof area than 500m2 for rainwater catchment or a rainwater capacity greater than 
150kL will not result in significantly higher reliability as the volume of rainwater captured will be limited 
by the rainfall in the area.  

 

Table 10 Dongara rainwater supply assessment 

Roof area 
(m2) 

Tank size 
(kL) 

Average 
rainwater 
captured(L/day) 

No of 
incidences 
of failure 

Reliability 
(aim 99%) Notes 

200 

50 177 8569 50.8% Limited by roof 
area 

100 177 8569 50.8% Limited by roof 
area 

150 177 8569 50.8% Limited by roof 
area 

500 

50 290 2336 86.6%   

100 326 425 97.6%   

150 333 160 99.1%   

600 
50 297 1901 89.1%   

100 330 202 98.8%   
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150 335 100 99.4% 
Limited by 
rainfall 

1000 

50 309 1261 92.8%   

100 331 129 99.3%   

150 335 93 99.5% 
Limited by 
rainfall 

 

Self-supply water option for Port Denison is limited by the rainfall in the area as shown in Table 11. 
The highest reliability achieved is 89.5% which below the target reliability of 99% as set down in the 
Guidance on Use of Rainwater Tanks (Australian Government, 2004). Alternative water supply options 
such as groundwater or potable water from water service providers (Water Corporation) will be 
required for Port Denison. 

Table 11 Port Denison rainwater supply assessment 

Roof area 
(m2) 

Tank size 
(kL) 

Average 
rainwater 
captured(L/day) 

No of 
incidences 
of failure 

Reliability 
(aim 99%) Notes 

200 

50 151 2654 42.5% 
Limited by roof 
area 

100 121 2654 42.5% 
Limited by roof 
area 

150 121 2654 42.5% 
Limited by roof 
area 

600 

50 276 928 79.9%   

100 315 492 89.3% 
Limited by 
rainfall 

150 225 488 89.4% 
Limited by 
rainfall 

1000 

50 287 763 83.5%   

100 315 485 89.5% 
Limited by 
rainfall 

150 325 485 89.5% 
Limited by 
rainfall 

 

Contingency planning with the local service provider will have to be undertaken at later planning 
stages of the Dongara Port Denison DSP area. 

4.2.3 Greywater 

The installation of on-lot greywater reuse systems is a possibility to assist in supplementing residential 
NDW supply.  Depending on the level of treatment, greywater can be used to supply irrigation only, 
irrigation and in-house, or in-house only.   

When greywater is treated for in-house supply it is able to meet all NDW demand. This is based on a 
waterwise household greywater production of 75 L/person/day and a NDW demand of 
45 L/person/day (Water Corporation Waterwise Calculator).   
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If greywater is installed to meet irrigation demand it has the benefit over rainwater that production is 
year round and as such can be used to meet residential irrigation demand during summer. 

The main concern for the installation of greywater systems is the risk to public health due to poor 
water quality.  The Department of Health has a number of requirements when installing such devices 
to ensure that risk to public health is minimised.  Cost of the systems as well as the onerous 
maintenance requirements can mean that systems may fall into disrepair after time and as such not 
supplement NDW demand as originally intended. 

The installation and use of greywater systems should be at the individual lot owners’ discretion; with 
the requirement of greywater systems to be determined in the relevant LWMS.  

4.2.4 Stormwater 

Harvesting of stormwater from drainage infrastructure is likely to be constrained by storage 
requirements and again its use may be limited by the seasonality of rainfall and irrigation demands.   

There is some scope to investigate the potential for stormwater harvesting for Aquifer Storage and 
Recovery.  This involves injection of treated stormwater into a suitable groundwater aquifer to be later 
re-abstracted and used locally or distributed to the wider development area for use as a year round fit-
for-purpose water source. Storage and treatment requirements for this type of scheme can vary 
significantly according to the quality and suitability of the receiving aquifer as well as the quality and 
availability of stormwater for harvesting. 

The soils and geology across the Dongara Port Denison DSP area is primarily Tamala limestone and 
its products. It is expected that this soil will be relatively free draining and as such the preferred 
approach to stormwater management will be to promotion of infiltration at, or close to source.  This has 
the advantage of maintaining recharge into the aquifer as well as minimising the need for drainage 
infrastructure. Collection and storage of stormwater for reuse other than by aquifer storage is regarded 
as inefficient due to the need to construct large storages and water collection infrastructure. 

In order to gain additional abstractable water, it would be necessary to demonstrate that additional 
recharge was occurring.  For urban expansion in greenfield areas this typically results from a decrease 
in evapotranspiration through clearing of vegetation and redirection of stormwater that is discharged 
off-site.  

4.2.5 Treated wastewater 

The Dongara Wastewater Treatment Plant (WWTP) is located within the Dongara Port Denison DSP 
area. The close proximity of the area to the WWTP means that treated wastewater is likely to be a 
viable NDW source. 

Treated wastewater could be used to meet POS irrigation demand, residential irrigation demand 
and/or residential and commercial in-house NDW demand (via a third pipe system).  Regardless of the 
end use the wastewater will be required to be treated to a standard which meets the specifications of 
the Department of Health (2011) Guidelines for non-potable uses of recycled water in Western 
Australia and ARMCANZ and ANZECC (2000) Guidelines for Sewerage Systems – Use of Reclaimed 
Water to ensure that the public health and environment are protected. 

Benefits of the use of treated wastewater would be consistency of supply and quality. An agreement 
with the service provider (in this case the Water Corporation) about supply quantities and qualities 
would need to be undertaken.  

Further investigation into treated wastewater as a supply option will be further investigated at later 
stages of the development process.  
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5. Water management strategy 
A comprehensive and integrated approach to water management for the Dongara Port Denison 
DWMS area would comprise of the following inter-related elements: 

 Water conservation and efficiency; 

 Restricted supply of potable (scheme) water for drinking and associated uses only; 

 Supply of a separate fit-for-purpose water service for non-drinking water uses; and 

 Best practice stormwater and groundwater management. 

5.1 Water conservation and efficiency 

Water efficiency is a critical element of the integrated water management approach and is enabled 
through the use of technology and by changing behaviour to use less water. 

5.1.1 Building Regulations 

The Western Australian Government has introduced a range of measures to ensure that new houses 
built in Western Australia meet minimum standards for water efficiency. These are outlined in the 
Western Australian Appendix of the Building Code of Australia (BCA) (NCC 2012).  These include the 
following acceptable construction practices: 

 All tap fittings other than bath outlets and garden taps must be a minimum of 4 stars WELS 
rated. 

 All showerheads must be a minimum of 3 stars WELS rated. 

 All sanitary flushing systems must be a minimum 4 stars WELS rated dual flush (6/3 or 4.5/3). 

 All water using appliances must be a minimum 4 stars WELS rated. 

In addition, an outdoor private swimming pool or spa must be supplied with a cover, blanket or the like 
that is -  

 Designed to reduce water evaporation. 

 Accredited under the Smart Approved Watermark Scheme. 

These are consistent with Water Corporation  Waterwise Development Criteria (Appendix D). 

5.1.2 Outdoors / non-potable water 

The use of potable water should be limited where drinking water quality is not essential, particularly for 
irrigation and external uses. The Draft Shire of Irwin Water Conservation Plan (Department of Water 
2009) has the key objective to maintain landscaped areas to a standard acceptable to the community 
while preventing the deterioration of groundwater quality by adhering to sustainable abstraction rates. 
The following strategies are recommended in the Plan; 

 Install flow meters to monitor water use. 

 Hydrozone existing landscaped areas or categorise areas according to their irrigation needs. 

 Carry out audits to determine efficiency of irrigation systems. 

 Improve irrigation scheduling and maintenance practices. 

The Water Corporation’s Waterwise Development Criteria (Appendix D) further recommend; 

 Garden design should incorporate waterwise or endemic plant species. 
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 Garden design will be waterwise, with a balanced mix of hard stand, garden beds and lawn. 

 Turf species should be endorsed by the UWA Turf Industries Research Steering Committee. 

 Soil should be improved prior to planting and laying down lawn. 

 Garden beds should be mulched to a minimum of 5 cm with Smart Approved WaterMark mulch 
certified to AS4454. 

Furthermore: 

 Garden design should be consider xeriscaping / hydrozoning (group plants on the basis of 
similar water requirements). 

 Turf areas should be minimised. 

 Irrigation should be scheduled at night to reduce evaporation losses. 

 Soil should be improved with a soil conditioner certified to Australian Standard AS4454 to a 
minimum depth of 150 mm where lawn is planted and minimum depth of 300 mm for garden 
beds.  

5.1.3 Residential water efficiency  

All residential premises built within the Dongara Port Denison DWMS area will have to meet BCA 
building regulations for all internal appliances and pools/spas.  It is recommended that all residential 
garden spaces are designed based on the garden water conservation strategies discussed in Section 
5.1.4.  In addition to these garden water conservation strategies the following residential irrigation 
design guidelines are suggested 

 Mulching of gardens beds to 50 mm – 75 mm using mulch certified to AS4454. 

 Water efficient irrigation systems and use patterns. 

Design guidelines for residential irrigation controllers are to be developed and included within the 
urban water management plan.  The Water Corporation Waterwise Development Criteria (Appendix D) 
should be referenced as a guide. Private irrigation controllers should not be allowed within the road 
verge. The design guidelines are to address: soil amendment; garden design / plant selection; water 
efficient irrigation systems and use patterns; and water availability scheduling (when the system will be 
on). 

It is suggested that initial engagement with prospective and new residents by the landowners and the 
Shire of Irwin focuses on water efficiency; with ongoing education campaigns and rebates once 
development occurs to ensure that water efficiency remains a priority of residents.  

5.1.4 Public Open Space water efficiency 

Irrigation of Public Open Space (POS) is expected to be the second largest non-drinking water 
demand in the Dongara Port Denison DWMS area. To ensure that irrigation water is used efficiently, 
design guidelines for irrigation and soil improvement for public open space are to be included within 
the urban water management plan to support subdivision.  

The design guidelines are to address: 

 Soil amendment; 

 Park design / plant selection; 

 Water efficient irrigation systems and use patterns (eg hydrozoning); and 

 Metering and reporting. 
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Soil amendment will be required in areas of public open. In areas for drainage and infiltration, the 
phosphorus retention index is to be greater than 10.  
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6. Water sensitive urban design 
Water sensitive urban design (WSUD) aims to minimise the detrimental impacts of urban development 
on flooding and water quality using Best Management Practices (BMPs) and Best Planning Practices 
(BPPs). Maximising infiltration at source and minimising the effective impervious area of the structure 
plan are key elements of WSUD. 

The Stormwater Management Manual for Western Australia (Department of Water 2004-2007) 
encourages a treatment train approach to stormwater management, where combinations of measures 
are implemented in parallel or sequence to achieve the best stormwater management outcomes. The 
treatment train is typically broken into three levels: 

 Lot scale (Residential and Commercial); 

 Street scale; and 

 District scale. 

The primary consideration for each is dependent on asset ownership, Lot scale measures are 
operated and maintained by the lot owner, whereas street and district scale measures are managed 
by the Local Authority. 

The hierarchy for stormwater management is: 

1. Implement at source controls to prevent pollution or treat stormwater as high in the catchment as 
possible; 

2. Install in-transit measures to treat stormwater throughout the conveyance systems; and 

3. Implement end-of-pipe measures to mitigate any contaminants remaining in the stormwater prior 
to discharging to receiving environments. 

6.1 Best management practices 

Current best practice water sensitive urban design measures identified as appropriate for the Dongara 
area are outlined in Table 12, with further detail provided in the following sections.  

Table 12 Structural BMPs 

Scale Ownership 
and 
maintenance 

BMP 

Residential – 
lot scale 

Lot owner Soakwells 
Water wise and nutrient wise landscaping (including overland 
flow paths from paved areas to landscaped areas) 
Amended topsoils 
Porous pavements 
Rainwater tanks 
Raingardens 

Commercial 
– lot scale 

Lot owner Soakwells 
Landscaped biofiltration structures 
Porous pavements 

Street Local 
authority 

Bottomless / leaky pits / soakwells 
Road side / median swales 
Porous paving 
Landscaped biofiltration structures 
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District Local 
authority 

Infiltration areas incorporated into landscaped POS 
Non-structural measures 

6.1.1 Lot scale 

Soakwells are commonly used to increase infiltration at the lot scale. Soakwells are very effective in 
sandy soils and can be installed in an established urban development. Soil filter media could be used 
to increase nutrient removal capacity. 

Waterwise and nutrient wise landscaping should consider the requirements of the Water Corporations 
Waterwise Development Criteria (Appendix D) including the use of plants with low water requirements 
(waterwise species) and soils improved with conditioners and mulch to reduce water demand. 
Landscaping should also consider provision of overland flowpaths from paved and impervious areas to 
landscaped and other pervious areas.  

Rainwater capture, storage and reuse systems can reduce stormwater runoff (peak flow and total 
volume) and provide an alternative water supply source to scheme water. A rainwater tank capable of 
collecting stormwater directly from a roof reduces the amount of connected impervious area in a 
catchment. “First flush” devices and mesh screens over inlets and outlets can ensure the quality of 
water is suitable for irrigation and indoor uses such as toilet flushing. 

Direct lot connection to the street drainage network should be avoided wherever possible.  

Plate 2 Soakwell  

Source: http://www.cs-concreting.com.au/SERVICES.htm 

6.1.2 Street scale 

Bottomless / leaky pits increase at source infiltration in a conventional piped drainage network. 

Swales are grassed or vegetated broad, shallow channels used to collect and convey stormwater, 
promote infiltration and reduce peak flow rates and discharge volumes. Swales reduce the amount of 
connected impervious area in a catchment. Vegetation in swales and flat grades of internal road 
networks improve flow attenuation and temporary storage that enhances infiltration and water quality 
treatment. Further, swales vegetated with local native plants increase biodiversity and create habitats 
in urban areas. 

Plate 1 Rainwater tank 
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6.1.3 District scale 

Infiltration areas should be incorporated into landscaped POS and should be designed to provide 
visual and landscape amenity. 

Infiltration areas are most effective at removing particulate or sediment bound contaminants, therefore 
other water quality measures should be implemented higher in the treatment train.  

Non-structural BMPs are institutional and pollution prevention practices that are designed to prevent 
the initial pollution of stormwater runoff and / or reduce the volume of stormwater requiring 
management. They do not involve fixed, permanent facilities and they usually work by changing 
behaviour through government regulation, education and / or economic instruments. These include, 
but are not limited to, the following practices: 

 Construction practices that incorporate drainage, erosion, sediment and dust controls; 

 Maintenance practices such as street sweeping and clearing drainage infrastructure (swales, 
basins) of accumulated litter; 

 Education and participation; 

 Funding, regulation and enforcement practices; and 

 Catchment planning practices such as organisational management of stormwater with other 
aspects of the total water cycle. 

6.2 Best planning practices 

Best Planning Practices (BPPs) are actions undertaken as part of developing a concept design plan 
that defines and matches site characteristics to the layout and final design of infrastructure to reduce 
the impact of development on the urban water cycle. 

BPP is a practical approach to achieving water resource management objectives within an urban 
framework. BPPs include: 

 Retention and integration of natural drainage corridors; 

 Networked public open space that balance urban structure objectives, the provision of usable 
and accessible active and passive open space with neighbourhood and district urban water 
management; and 

 Road layout and streetscape design that deals with urban water management as a resource 
and amenity. 
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Plate 4 Example of grassed swale (Champion Drive, City of Armadale) 

 

 

Plate 5 Example of landscaped infiltration area (Bletchley Park, City of 
Gosnells) 
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7. Flood management 
Parts of the DSP area lie within the Department of Water floodplain development control area for the 
Irwin River (Figure 5). Department of Water provided a flood map showing the floodway and flood 
fringe for the Irwin River (Appendix F).  

DoW advised that development within the floodway is unacceptable as it is considered obstructive to 
major flows and would increase flood levels upstream. Development outside the floodway (including 
within the flood fringe) is considered acceptable with respect to major flooding, and a minimum 
habitable floor level 750 mm above the 100 year ARI flood level is recommended to ensure adequate 
flood protection (Plate 6). 

It is proposed that the majority of flood fringe areas be incorporated into public open space in the DSP 
to retain the existing flood regime, reduce the need for importation of fill and thereby reduce the risk to 
development and infrastructure. It should be noted that some of the identified flood fringe areas 
already contain existing development of the Dongara – Port Denison urban area. 

The formulation of Local Structure Plans subsequent to the adoption of the DSP will need to 
investigate the adequacy of existing flood model mapping, and ensure the current conservative 
measures adopted by Department of Water are reflective of changes to development and 
infrastructure along the Irwin River (including the changes to Point Leander Drive bridge spanning 
across the Irwin River, refer Section 3.8.  

The proposed floodplain mitigation measures include structural and non-structural measures for flood 
mitigation focussed on managing potential flooding impacts on the site and to the immediate 
neighbouring land and drainage infrastructure. 

7.1 Flood mitigation measures 

Flood mitigation measures are focussed on correct planning for appropriate land use in the structure 
plan areas and setting aside the land required for floodplain inundation depths. The following planning 
measures will assist in flood mitigation: 

 Proposed development (ie, filling, building, etc) that is located within the flood fringe is 
considered acceptable with respect to major flooding. However, a minimum habitable floor level 
of 750 mm above the adjacent 100 year ARI flood level is recommended to ensure adequate 
flood protection; 

 New dwellings in proposed and existing residential areas must have their floor levels elevated 
500 mm above the 100 year ARI flood level in streamlines and basins, and 300 mm above the 
100 year ARI flood level for other drainage paths such as road reserves; 

 New industrial or commercial premises should have their floor levels elevated 500 mm above 
the 100 year ARI flood level in streamlines and basins, and 300 mm above the 100 year ARI 
flood level for other drainage paths such as road reserves; 

 Major arterial roads that access new development areas should be designed with immunity to 
the 100-year ARI flood level in order to provide egress to emergency services;  

 Other roads should be designed to be serviceable up to the five-year ARI flood event. 

 The design of the new urban areas should incorporate current best practice in water sensitive 
urban design to mitigate the impacts of urbanisation in the catchments on regional water 
quantity and quality. 

 The use of infiltration areas to control stormwater and increase groundwater recharge for flood 
events up to and including the 100-year ARI flood. 
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 New drainage corridors should be designed with consideration of the current practice in water-
sensitive urban design by incorporating water quality management controls and riparian 
vegetation to allow the drainage paths to recover to a more natural state once the agricultural 
pressures are removed. 

Further investigation in relation to finished levels and fill requirements to meet the free board condition 
is required at the local structure planning stage within the LWMS submission. 

 

Plate 6 Floodplain management diagram 

Source: Department of Water, Water facts WF 14 Floodplain management (WRC 2000) 
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8. Stormwater management 
The Dongara townsite currently utilises “end of pipe” methods for treatment of stormwater runoff 
(sumps). This increases the requirement for stormwater conveyance infrastructure and does not 
contribute to improving water quality. 

It is recommended that the town adopt a stormwater management strategy that is in line with the 
principles of WSUD. Following this approach, future upgrades of stormwater infrastructure should 
consider installation of bottomless gully pits and junction pits to maximise infiltration at source, and 
reduce the requirement for increased capacity within the existing network.  

8.1 Surface water quantity management 

8.1.1 1 year ARI event 

Principle  

Minimise the effective imperviousness of a development area and improve the water quality of 
stormwater runoff before it is mobilised into the downstream stormwater systems and receiving water 
bodies. 

To achieve the above principle the following criteria will be applied: 

 1-year, 1-hour ARI criterion (or 15mm) - Retain or detain and treat (if required) stormwater 
runoff from constructed impervious surfaces generated by up to the 1-year, 1-hour ARI event at 
its source, preferably in lots and road reserves.  

Principle  

Maintain pre-development peak flow rates and total volume runoff from the whole sub-catchment at 
outlets from the site during the critical 1-year ARI event. 

To achieve the above principle the following criteria will be applied: 

 1-year ARI peak flow and volume criterion - Maintain pre-development peak flow rates and 
total volume runoff from the whole sub-catchment at outlets from the site during the critical 1-
year ARI event. 

 

Runoff from constructed impervious surfaces generated by up to the 1 year 1 hour ARI should be 
retained or infiltrated as close to source as possible: 

 Lots should employ soakwells (where soil conditions permit) or rainwater tanks. 

 Roads should employ vegetated swales or (where conventional piped systems will be used in 
urban areas) bottomless or leaky pits or tree pits. 

 Pre-development peak flow rates and total volume runoff from the whole sub-catchment should 
be maintained at outlets from the study area during the critical 1 year ARI event. 

 No direction lot connection to the street network.  

These at source treatment measures measures will improve quality of stormwater being discharged to 
receiving environments. 

8.1.2 5 year ARI event 

To maintain serviceability of roads and infrastructure and manage flow rates to prevent erosion: 
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 Runoff generated by events greater than the 1 year ARI up to the 5 year ARI should be 
conveyed  via the drainage network, which may include road gutters, piped networks, verges 
and swales. 

 Runoff from the whole catchment should be managed within landscaped areas such as swales, 
basins, living streams or constructed wetlands, located in road reserves, POS or linear multiple 
use corridors. 

8.1.3 100 year ARI event 

Principle 

Manage flooding and inundation risks for protection of human life and property. 

To protect people and buildings from flooding; 

 Runoff generated by events greater than the 5 year ARI up to the 100 year ARI is likely to 
exceed the capacity of the drainage network and will therefore be conveyed overland via 
overland flow paths, which may include road reserves and floodways. 

 Trapped low infiltration areas will be sized to store and infiltrate the 100 year ARI flood event on 
site.  

 New dwellings in proposed and existing residential areas must have their floor levels elevated 
500 mm above the 100 year ARI flood level in streamlines and basins, and 300 mm above the 
100 year ARI flood level for other drainage paths such as road reserves. 

 New industrial or commercial premises should have their floor levels elevated 500 mm above 
the 100 year ARI flood level in streamlines and basins, and 300 mm above the 100 year ARI 
flood level for other drainage paths such as road reserves. 

8.2 Existing catchments and hydrology 

Broad scale catchments were delineated in CatchmentSIM using 10 m contour data from LandGate 
and Department of Water hydrographic catchments (). The catchment properties are described in 
Table 13. 

A hydrologic surface water model of the described catchments for the existing study area was 
developed in DRAINS adopting conservative input data assumptions (Appendix G). The total 
catchment peak flow rates during the critical 1, 5 and 100 year ARI events were simulated and are 
presented in Table 14. It is important to highlight that these peak flow estimations are preliminary.   

Detention basin volume requirements (to match pre and post development peak catchment outflows) 
are not presented due to broad district level planning of the DSP for the study area.  Consequently, a 
more detailed hydrological assessment will be required at the next stage of development when more 
detailed planning is available.  These assessments should include existing and post development 
catchment flow simulation, together with calculation of detention volumes required to manage post 
development peak flows equivalent to pre development rates. 
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Figure 6 Surface water management
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Table 13 Catchment properties 

Catchment Area 
(ha) Outlet Description 

C1 105 Irwin River Mostly developed (central Dongara) 

C2 2263 Irwin River via 
C1 

Rural living (north Dongara), Brand Hwy, cleared 
farmland 

C3 3443 Irwin River via 
C2 Cleared farmland (75%), patches of vegetation (25%) 

C4 1234 Irwin River via 
C1 

Rural living (south east Dongara), cleared farmland, 
vegetation 

C5 1196 Irwin River via 
C4 Mostly vegetated, some cleared land (15%) 

C6 600029 Irwin River via 
C4 Mostly cleared farmland 

C7 532 North coast Sand dunes, mostly vegetated, some cleared land 

C9 1446 South coast Sand dunes, mostly vegetated, 20 % developed (south 
Dongara) 

 

Table 14 Peak flow rates (m3/s) 

Catchment 1 year ARI 5 year ARI 100 year ARI 

C1 1.43 3.17 9.35 

C2 0.67 3.90 23.8 

C31 0 6.37 48.70 

C4 0.02 0.61 4.50 

C5 0 2.11 16.10 

C61 0 43.1 330.00 

C7 0 8.34 63.800 

C9 1.69 8.52 49.70 

 

8.3 Surface water quality management 

Principle 

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

To achieve the above principle the following criteria will be applied: 

 Ensure that all surface and groundwater contained in the drainage infrastructure network receives 
treatment prior to discharge to a receiving environment consistent with the Stormwater 
Management Manual (DoW 2004-2007). 
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 Retain the volume of the 1 year ARI event from constructed impervious areas at source (Section 
8.1.1). 

 Maintain the pre-development critical 1 year ARI event peak flow rates and volumes for the 
subcatchment (Section 8.1.1). 

 Biofiltration systems to be sized at a minimum 2% of the connected impervious area they receive 
runoff from.  

The design of new urban areas should incorporate current best practice in WSUD to mitigate the 
impacts of urbanisation in the catchments on regional water quality, with appropriate WSUD planning 
practices and technologies identified at both the structure plan and subdivision stages. Recommended 
WSUD features for the Dongara - Port Denison area are summarised in Section 6.  

Groundwater management 

The study area consists primarily of eolian sands which promote infiltration of stormwater runoff to the 
shallow aquifer. Therefore the potential for groundwater level and quality to be impacted is high. Urban 
runoff can be a significant source of nutrients and other contaminants. 

The key objectives for groundwater management are: 

 Manage and minimise changes in groundwater levels and groundwater quality following 
development/redevelopment; 

 Protect infrastructure and assets from flooding and inundation by high seasonal groundwater 
levels, perching and/or soil moisture; 

 Protect groundwater dependent ecosystems from the impacts of urban runoff; 

 Protect groundwater as a resource; 

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

8.4 Groundwater levels 

Groundwater level and quality data is limited for the Dongara – Port Denison region. Data from the 
Department of Water’s WIN database indicates that groundwater level is approximately 20 m BGL 
north of the DSP area 2 km from the coast. The Report on Geotechnical Investigation for Proposed 
Subdivision of Old Acres Estate, Brand Highway Dongara (Golder Associates 2006) indicates that 
groundwater is deeper than 2.2 mBGL just north of the Irwin River. 

It is anticipated that depth to groundwater is greater than 5 m in most parts of the DSP area except for 
areas adjacent to the Irwin River and the coast. 

No controlled groundwater levels or subsoil drainage is proposed for the area due to the likely depth to 
groundwater.  

To protect housing from flooding and damage from groundwater, the predicted maximum groundwater 
level must be determined through modelling and/or measurement. Where the predicted maximum 
groundwater level is at or within 1.2 m of the surface the importation of clean fill and/or the provision of 
sub surface drainage will be required to ensure that adequate separation of building floor slabs from 
groundwater is achieved.  

8.5 Groundwater quality 

To maintain water quality at pre-development levels (winter concentrations) and if possible improve 
quality of water leaving the development area to maintain and restore ecological systems, all water 
entering the drainage infrastructure network must receive treatment prior to discharge to a receiving 
environment.  
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WSUD and BMPs consistent with the Stormwater Management Manual for Western Australia  
(Department of Water 2004-07) should both promote stormwater infiltration as close to source as 
possible for treatment.  

Where infiltration of stormwater is proposed a 'treatment system' (swale/bioretention etc) at each drain 
will be required. The Stormwater Management Manual for Western Australia (Department of Water 
2004-07) contains guidance on calculation of flow rates and system design. 



 

GHD | Report for Shire of Irwin – Dongara – Port Denison District Structure Plan District Water Management Strategy, 61/28281 

| 41 

9. Waste water management 
Wastewater treatment and disposal in the towns of Dongara and Port Denison will be in accordance 
with the requirements of the Department of Health’s Government Sewerage Policy – Consultation 
Draft (2011). The Policy requires development or subdivision to be mandatory connected to reticulated 
sewage as stated by the criteria in Section 6 of the policy, except for the following exemptions: 

 The minimum lot size meets the requirements in Table 15; 

 The applicant provides evidence to the statutory authority that lots are suitable for long-term on-
site sewage disposal, consistent with Australian/New Zealand Standard 1547 or Australian 
Standard 1726, and the Department of Health’s Code of Practice for On-site Sewage 
Management; 

 The applicant demonstrates to the statutory authority that the minimum requirements for on-site 
sewage disposal are met; and 

 The applicant follows the recommendations of the requirements in Public Drinking Water Source 
Areas and Environmentally Sensitive Areas if located in such area. 

Table 15 Minimum lot sizes for unsewered development or subdivision based on 
soil categories 

Soil category Soil texture Minimum lot size (m2) 

1 Gravels and sands 1000 

2 Sandy loams 1000 

3 Loams 1000 

4 Clay loams 2000 

5 Light clays 2000 

6 Medium to heavy clays 2000 

 Extrapolated from Table 4.1.1 AS/NZS 1547:2000 

 

Connection of lots to reticulated sewage system is the recommended wastewater treatment and 
disposal method as required by Department of Health with the exceptions mentioned above. It should 
be noted that the new Department of Health’s Government Sewage Policy - Consultation Draft, 2011 
includes several changes to the Department’s Draft Country Sewage Policy, 2002. Notably, the 
reticulated sewage requirements and the exemption from reticulated sewage requirements. 

9.1 Rural living 

For lots that are exempted to connection to the reticulated sewage system and with less than 10 
people in a single dwelling or work place, onsite wastewater treatment and disposal systems such as 
conventional septic tank systems and alternative wastewater treatment and disposal systems will be 
required. 

9.1.1 Conventional wastewater treatment and effluent disposal systems 

Septic tank systems generally consist of one or two watertight cylindrical tanks (septic tanks) followed 
by one or two sets of effluent soakage wells that have holes in their sides and no base (soak-wells) or 
horizontal leach drains.  
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Septic tank systems treat domestic wastewater by sedimentation and anaerobic decomposition of 
sludge. The sludge builds up in the bottom of the tank and materials such as grease and oil float to the 
surface in the tanks. The remaining liquid, called effluent, flows from the tanks into the drainage 
receptacles and enter the soil surrounding the soakage modules. 

Movement through soil may reduce the micro-organisms and nutrient concentrations in the effluent. 
Contaminant reduction depends on the soil properties, wastewater travel time and the local 
environmental conditions surrounding the leach drains/soak-wells (Department of Health 2010). 

 

Plate 7 Schematic diagram of a septic tank system 

SOURCE: Department of Health  

9.1.2 Alternative wastewater treatment and effluent disposal systems 

Alternative systems that have received the approval of the Department of Health (WA) in addition to 
septic tank systems include: 

 Aerobic treatment unit (ATU). 

 Septic tank with an alternative to leach drains 

 Composting toilet (non-flush) and grey water management systems.  

Aerobic treatment units (ATUs) 
ATUs are self-contained electrical wastewater (sewage) treatment systems. They are designed to 
receive and treat all household wastewater from the toilet, bathroom, kitchen and laundry. 

ATUs consist of a series of treatment chambers combined with an irrigation or drain disposal system. 
The first chamber functions as a conventional septic tank and the partially clarified effluent flows into a 
second chamber. The effluent is mixed with air to assist bacteria in breaking down the finer suspended 
organic material in the second chamber. A third chamber allows additional clarification through the 
settling of suspended solids which are returned to the first chamber. 

The treated effluent is disposed of by irrigation (if adequately disinfected) or otherwise via an 
underground soakage system. ATUs normally reduce degradable organic matter, sediment, 
suspended solids and grease to concentrations significantly less than conventional septic tank 
treatment systems. 
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Plate 8 Schematic diagram of an ATU 

SOURCE: Department of Health 

Septic tanks with alternative to leach drains 
This type of system consists of two conventional septic tanks in series, followed by amended soil 
infiltration systems (instead of conventional leach drains) to reduce phosphate in discharged effluent. 

Composting toilet and grey water management systems 
Composting toilet is a primary treatment system that collects and recycles human waste as compost. 
Grey water (wastewater from the bathroom, laundry and kitchen) will be managed and treated with a 
separate system such as septic tanks. According to the Department of Health, composting toilets 
cannot be installed on lots which are smaller than 1000m2. 

Composting toilets rely on aerobic bacterial processes to break down the solid waste material. The 
composting process is accelerated by warmth generated within the material during decomposition and 
exposure to sunlight. Air circulates through the chamber to assist evaporation of liquid. The excess 
liquid flows to absorption trench. Remaining waste is removed as compost. 
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Plate 9 Schematic diagram of a composting toilet 

SOURCE: Licensed Plumb 

9.1.3 Onsite sewage disposal system requirements 

The statutory authority must be satisfied that all the following minimum requirements for onsite sewage 
disposal and management are met: 

1. Applicant to demonstrate site suitability for on-site sewage disposal to the satisfaction of the 
statutory authority as listed in Table 3 of the Government Sewage Policy. 

2. Site assessments must be carried out on each proposed lot. 

3. Site assessments must be undertaken by appropriately qualified persons. 

4. Demonstrations of site suitability for on-site sewage disposal to be accompanied by a signed 
guarantee by the site evaluator / soil assessor. 

5. Sewage must be treated and disposed of within the lot boundary. 

6. Apparatus for on-site sewage disposal to be approved by the Executive Director, Public Health. 
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10. Implementation framework 
10.1 Requirements for following stages 

State Planning Policy 2.9: Water Resources (SPP 2.9, WAPC 2006) requires that planning should 
contribute to the protection and wise management of water resources through local and regional 
planning strategies, structure plans, schemes, subdivisions, strata subdivisions and development 
applications. Better Urban Water Management (WAPC 2008) provides guidance on implementation of 
SPP 2.9. It identifies the requirements for water management strategies and plans that must be 
developed to accompany the land use planning and approvals process in the Dongara - Port Denison 
DWMS area at each stage of the planning process. 

In summary, all local structure planning should incorporate a local water management strategy 
(LWMS) consistent with the strategies and objectives of this Dongara - Port Denison DWMS. 
Subsequent subdivision applications should be accompanied by an urban water management plan 
(UWMP) where required by the DoW and Shire of Irwin, and/or should be consistent with any 
approved LWMS and with the strategies and objectives of this Dongara - Port Denison DWMS. Further 
guidance on DoW requirements for water management reports may be found in: 

 Urban water management plans; Guidelines for preparing plans and for complying with 
subdivision conditions (DoW 2008a) 

 Interim: Developing a local water management strategy (DoW 2008b) 

 Better urban water management guidance notes series (Guidance Note 1-7, DoW 2013); in 
particular Guidance note 3: Preparation and assessment of water management reports. 

Developers are encouraged to contact the DoW and Shire of Irwin early in the planning process to 
discuss specific water management requirements for proposals. 

It is strongly recommended that land developers and consultants meet with the local authority to 
discuss proposed surface and groundwater management strategies and to gain further guidance on 
site-specific requirements of the local authority at commencement of any LWMS or UWMP. 

Engineering drawings submitted to council for approval must be supported by clear and auditable 
documentation, providing details of proposed staging and implementation of the surface and 
groundwater quantity and quality management strategy. 

10.1.1 Local planning 

The next stage of planning will require the development of LWMS for proposed development areas. 
This will include preparation of conceptual designs for drainage infrastructure. Specifically, the 
following issues will need to be addressed within the LWMS; 

 Location and sizing of stormwater drainage systems including infiltration areas. 

 Flood extent. 

 Depth to groundwater. 

 Soil permeability. 

 Phosphorous retention testing to confirm soil amendment requirements. 

 Results of predevelopment groundwater and surface water quality monitoring. 
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10.2 Technical review 

It is intended that this DWMS be reviewed within ten years or earlier if deemed necessary until 
development has occurred consistent with the DSP. The review should be undertaken by the DoW, 
with agreement from the Environmental Protection Authority, WAPC, Water Corporation and Shire of 
Irwin. The review should cover but not be limited to the following; 

 Assessment of impacts of development. 

 Design objectives. 

 Requirements for LWMS and UWMP. 

10.3 Monitoring program 

A groundwater and surface monitoring program should be designed as part of the LWMS to assess 
the hydrological impacts of the proposed development and to establish a contingency action plan with 
associated trigger values for specified parameters. The recommended monitoring program is 
described below and summarised in Table 16. 

Monitoring sampling should follow the Australian Standards AS/NZ 5667 series of water quality 
sampling guidance notes and a NATA accredited laboratory is required to perform water quality 
testing. 

10.3.1 Pre-development 

Based on the DoW guidance Water monitoring guidelines for better urban water management 
strategies and plans (DoW 2012) local scale pre-development monitoring should build on the regional 
and district scale information to define in more detail the site characteristics such as soils, geology, 
hydrogeology and groundwater, and demonstrate the land is capable of supporting the proposed 
development. 

Pre-development groundwater monitoring may not be required in areas where the depth to 
groundwater exceeds 5 metres. Exemption from groundwater monitoring should be discussed in 
consultation with the DoW. 

The baseline monitoring program should be conducted for at least three years prior to development to 
characterise the hydrology and hydrogeology of the site. However in some cases it may be acceptable 
to provide 18 months of predevelopment monitoring with a minimum of two winters, where the 
monitored hydrology and hydrogeology is considered suitably reflective of the long-term environment 
with DoW approval. The results of the baseline monitoring strategy should be presented in the final 
LWMS. 

All monitoring results should be provided to the DoW in an agreed format. A report on these results is 
not usually required, however where a trigger for contingency action has been reached it will be 
necessary to report on the action taken. 

The groundwater monitoring bore network extent and density should spatially represent the 
hydrogeology of the local area, to the satisfaction of the Shire of Irwin and the DoW. Surface water 
monitoring sites should capture the inflows and outflows of the study area as well as water dependent 
ecosystems. 

10.3.2 Post development 

The post development monitoring program should be tailored to the development in order to quantify 
the impact of the development on groundwater level seasonal fluctuations, groundwater quality, 
surface water flows and surface water quality. 



 

GHD | Report for Shire of Irwin – Dongara – Port Denison District Structure Plan District Water Management Strategy, 61/28281 

| 47 

Post development monitoring should be undertaken for a period consistent with local government 
handover requirements to assure the DoW and local government there won’t be any ongoing water 
management issues directly related to urbanisation. 

10.3.3 Irwin River 

It is recommended that surface water monitoring of the three recently monitored sites of the Irwin River 
(IRWE 01, IRWE 02, IRWE 03) continue prior to, during and after, any development to ensure that 
there are no adverse impacts on water quality flowing into the river and to quantify the effects of better 
stormwater management on the catchment. 

10.3.4 Monitoring program summary 

The monitoring program summarised in Table 16 is based on the DoW guidance Water monitoring 
guidelines for better urban water management strategies and plans (DoW 2012c). Appropriate 
parameters should be selected based on the land use near the site (refer DoW 2012c). The frequency 
and parameters should be reviewed at the end of the first year and adjusted if necessary. 

Table 16 Monitoring program summary 

 Sites Frequency Parameters 

Surface water IRWE 01 

IRWE 02 

IRWE 03 

Quarterly (typically 
Jan, Apr, Jul, Oct) 

In situ: pH, EC and 
temperature 

Unfiltered: pH, EC, TSS, TN, 
TKN, ammonia, nitrate, nitrite, 
TP, FRP, heavy metals (As, 
Cd, Cr, Cu, Pb, Ni, Zn, Hg) 

Detention storages 
inflow and outflow 

3 times during a winter 
flow period (if wet) 

In situ: pH, EC and 
temperature 

Unfiltered: pH, EC, TSS, TN, 
TKN, ammonia, nitrate, nitrite, 
TP, FRP, heavy metals (As, 
Cd, Cr, Cu, Pb, Ni, Zn, Hg) 

Groundwater Network of monitoring 
bores providing a 
suitable spatial 
representation of the 
study area 

Monthly Water level 

Quarterly (typically 
Jan, Apr, Jul, Oct) 

In situ: pH, EC and 
temperature 

Unfiltered: pH, EC, TSS, TN, 
TKN, ammonia, nitrate, nitrite, 
TP, FRP, heavy metals (As, 
Cd, Cr, Cu, Pb, Ni, Zn, Hg) 

 

10.3.5 Monitoring results 

The intention of the monitoring program is to provide: 

 Pre-development baseline data; 

 Post-development comparison to target design objectives and criteria; 

 A trigger for contingency action, as per the contingency plan; and 
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 An interim internal assessment tool of the monitoring program. 

All monitoring results should be provided to the DoW in an agreed format. A report on these results is 
not usually required; however where a trigger for contingency action has been reached, it will be 
necessary to report on the action taken. 

10.4 Contingency action plan 

A site specific contingency action plan with associated trigger values must be developed as part of the 
LWMS. Trigger values will be based on the pre-development monitoring results. 

As a minimum, the contingency action plan must include communication with the land owners, DoW, 
the Shire of Irwin and Department of Parks and Wildlife as a priority action when trigger values are 
breached. 

10.5 Funding and ongoing maintenance responsibilities 

10.5.1 Funding 

Funding for the design and construction of stormwater management and water quality measures can 
be sourced from a variety of stakeholders depending on the type of work being undertaken, and the 
point in time in which the funding is required. For example, swales and bioretention swales may form 
part of the road reserve and are a substitute for hard engineering pit and pipe networks. Such capital 
works may therefore be funded by the developer of the road infrastructure as they are simply an 
alternative drainage solution and not an additional structure to what would normally be required. 

Maintenance and renewal of the bioretention swales and biofiltration pockets will be required after the  
developer’s involvement in the area has concluded. As costs for the long term maintenance are 
typically significantly higher and longevity is typically reduced in comparison to traditional drainage 
solutions, cost-contribution and funding accountability as well as responsibility for this work will need to 
be decided in advance. 

10.5.2 Responsibilities 

Table 17 outlines the roles and responsibilities for the actions recommended in this DWMS. 
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Table 17 Roles and responsibilities 

Role Responsibility Requirement and period 

LWMS incorporating total 
water cycle management 

Developer During structure planning 

Pre-development monitoring Developer For reporting with LWMS and 
UWMP 

Local contaminated sites 
investigations and remediation 
where necessary 

Landowners are individually 
responsible for their own site 
investigations 

For reporting with LWMS and 
UWMP 

Local geotechnical 
investigations including 
confirmation of:  

- Depth to groundwater 

- Soil permeability 

- Phosphorous retention index 

Landowners are individually 
responsible for their own site 
investigations 

For reporting with LWMS and 
UWMP 

Design and construction of the 
drainage system 

Developer  Hand over to Shire of Irwin at 
practical completion 
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Appendix A – District 
Structure Plan 
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Appendix B – Water quality records 
 

 

Parameter IRWE 01 IRWE 02 IRWE 03 
Cond comp 25 deg C (in situ) | uS/cm 14642 12191 8722  
pH | no units 7.93 8.18 8.03  
Salinity | mg/L 8805 7142 4980  
Turbidity | NTU 27.3 126.5 109.21  
O - DO % | % 90.2 102 97.5  
O - DO (in situ) | mg/L 7.91 8.63 8.22  
Aldrin (tot) | ug/L <0.01 <0.01 <0.01  
As (sol) | mg/L 0.000625 <0.001 0.0005  
C (tot org) {TOC, TOC as NPOC} | mg/L 8.18181818 7.95 6.863636  
Cd (sol) | mg/L <0.0001 <0.0001 <0.0001  
Cr (sol) | mg/L 0.007375 0.005857 0.00475  
Cu (sol) | mg/L 0.0015375 0.001571 0.0015  
Hg (sol) | mg/L <0.0001 <0.0001 <0.0001  
N (sum sol ox) {NOx-N, TON} | mg/L 0.04236364 0.0605 0.094091  
N (tot kjel) {TKN} | mg/L 0.657 0.676667 0.516  
N (tot) {TN, pTN} | mg/L 0.66363636 0.704 0.586364  
NH3-N/NH4-N (sol) | mg/L 0.03909091 0.0544 0.055091  
Ni (sol) | mg/L 0.0011375 0.002 0.00125  
P (tot) {TP, pTP} | mg/L 0.04890909 0.0539 0.044364  
Pb (sol) | mg/L <0.001 0.000143 0.000375  
TSS | mg/L 24.3636364 32.6 46.90909  
Zn (sol) | mg/L 0.007 0.009714 0.008875  
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Water facts
WATER AND RIVERS COMMISSION AUGUST 1998

Bore water use in
Perth gardens
People in most areas of Perth are able to
draw on shallow groundwater by sinking
private bores.

Each year in Perth, about 70 million kilolitres of high-

quality household scheme water is used on Perth’s

gardens. This is more than the entire contents of

Mundaring weir. Instead of using scheme water, many

people use shallow groundwater pumped from their own

bores to water their gardens.

Perth’s groundwater resources

The Swan Coastal Plain, upon which Perth is situated, is

covered by a veneer of sediments, particularly sand and

limestone. These sediments have been deposited over

thousands of years by water and wind. The superficial

sediments extend to a depth of about 100 metres (average

50 metres) over the top of older and often less permeable

sediments. Rainwater percolates into the superficial

sediments and accumulates as groundwater.

Shallow groundwater is an important source of water for

Perth’s scheme supply and is also extracted through bores

for watering private gardens, parks, sporting areas and

market gardens.

A distinguishing characteristic of the shallow groundwater

that we draw upon for garden watering is that it is

generally at the same pressure as the atmosphere. This

means that most householders can dig down several

metres into the sand to reach the top of the saturated soil,

called the watertable, but then must lift the water up to the

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

a rope but most people now have electric pumps to draw

the water up. In contrast, deeper sources of groundwater,

sometimes called artesian aquifers, hold groundwater

under pressure. When a drill is used to bore down through

the confining rock, the groundwater may rise to the

surface.

Who has bores?

There are estimated to be 130 000 private bores in Perth.

The number of private bores increased rapidly when water

restrictions were imposed in the late 1970s due to a long

dry spell of weather.

The number of bores in an area depends on:

• depth to the watertable — installation costs can be

discouraging where the watertable is more than 

10 metres deep;

• difficulty — coastal areas have fewer bores possibly

because of the high cost of drilling into limestone;

• chance of success — bores are fewer in some eastern

suburbs particularly in areas of clay or granite where

bore yields are generally low.

Activities removing large volumes of groundwater require

an abstraction licence from the Water and Rivers

Commission. However, household bores in the Perth

metropolitan area do not need a licence mainly due to the

relatively minor amounts of water they remove. If you are

unsure if a licence is required for your property, please

contact the Commission on the phone numbers provided.

Perth’s garden bore strategy

In 1997 the Minister for Water Resources launched a

campaign to promote the use of garden bores. Currently

almost a third of Perth’s scheme water supply is used on

gardens. Instead of using this high quality water, garden

bore owners use shallow groundwater.
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Where clean and accessible groundwater exists in areas

suitable for garden bores, they are a good way of utilising

this resource.  

The Commission recently released the ‘Perth Groundwater

Atlas’ to provide information on the areas suitable for

garden bores. The Groundwater Atlas is a source of easily

accessible groundwater information to assist drillers,

irrigators and the public. This publication is available at

many libraries, and through the Commission.  

Although groundwater may be readily available, it should

still be considered a precious resource. Groundwater is

very important to the environment and should be used in a

responsible manner.

Given that in many areas gardens are not as large as they

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

between neighbours. This will provide all the benefits of

owning a bore while allowing the cost of installation to be

shared.

Groundwater prior to urbanisation

Groundwater is part of a dynamic water cycle. Where the

Swan Coastal Plain is still covered in native vegetation, an

average of about 10% to 20% of rainwater percolates

down into the shallow aquifer to become groundwater.

The groundwater then moves very slowly under the force

of gravity until it discharges into rivers and the ocean.

However, much is returned to the atmosphere along the

way via evaporation from wetlands and transpiration by

vegetation.

Groundwater is important to the health of the coastal plain

environments. The Swan Coastal Plain was once a

patchwork of wetlands (lakes and swamps) and many still

remain despite draining for agriculture and urban

development. These wetlands depend on the groundwater

level being at or near the surface.  The natural vegetation

also relies on groundwater. In many areas, the plants are

able to survive and even continue to grow through the

summer by reaching down to the watertable.

Groundwater levels have a seasonal cycle. The watertable

of the Swan Coastal Plain rises in winter with rainfall

recharging the groundwater, and then gradually drops over

the summer months. The wetland and woodland

vegetation and animals have adapted to this cycle.

Changes with clearing and urbanisation

Since European settlement, the groundwater balance has

been altered in three ways:

• Clearing — the natural vegetation, which removed much

of the groundwater through transpiration, has been

cleared in many areas, causing the watertable to rise.

• Drainage — the watertable has been lowered in low-

lying land in and around wetlands, often for agriculture

and housing. The excess water is drained to the river, 

ocean and a few wetlands which have been set aside as

permanently inundated collection points, such as 

Lake Monger.

• Sealing of surfaces — covering the ground with houses,

roads and paving increases the amount of water runoff

from rainfall. Through much of Perth, these large

volumes of runoff are concentrated into compensation

basins and into the ground, adding to high watertable

problems.

Raised watertables have meant that many suburbs need to

be drained to keep houses dry in winter — 520 million

cubic metres (twice the scheme water supply) is drained

annually from an area of 84 000 hectares in northern,

central and southern Perth. Some reduction in watertable

levels back toward the natural balance has occurred in the

older suburbs where gardens and parklands are well

established. However, the current tendency to increase

housing density, with increased roof and pavement runoff,

is likely to reverse this trend.

The permanently higher watertable and need for drainage

has upset the natural balance. In particular, some of the

wetlands that have not been drained have grown broader

and deeper. Many previously seasonal wetlands are now

permanently inundated. The higher watertables have killed

trees in and around the water and lakes have lost birds that

rely on seasonally receding mudflats.

Private bores can be a good thing

There are many parts of Perth where bores should be

encouraged for garden irrigation. In areas where the

watertable is close to the surface, a drainage system exists

to prevent further groundwater level rises. Using

groundwater for irrigating gardens in these areas will

reduce the amount that has to be drained to wetlands,

rivers or the ocean. The combined effect of many bores

can be to draw the watertable down more in summer than

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

The benefits are several:

• scheme water savings — use of groundwater for

irrigation purposes reduces draw on scheme water

supplies, delaying the time when new resources (dams

and wellfields) are needed;

• recycling of local water — using the excess

groundwater brought about by urbanisation for irrigating

gardens is a good idea whereas ‘importing’ scheme

water for garden irrigation adds to the already high

groundwater levels.



Waterwise garden bore use

Groundwater bores should be used efficiently. Even

though groundwater is readily available in most areas,

watering your garden with bore water should still be

undertaken responsibly and in a Waterwise manner.

You can be Waterwise by:

• only watering enough to meet the garden’s needs

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

• not watering during the daylight hours

While bores offer a range of benefits, their excessive use

can contribute to a number of environmental problems:

• Groundwater draw-down — overpumping can lower the

watertable to undesirable levels in about 10% of

suburban areas and be detrimental to the environment.  

• Nutrient loss — most of Perth soils are very poor in

nutrients and do not readily bind fertiliser. Over-

watering will leach out the fertilisers that gardeners need

to add to their lawns and flower-beds. This is an

unnecessary cost to the gardener and risks polluting the

groundwater and local wetlands with nutrients (nitrogen

and phosphorus).

• Saltwater intrusion — in areas prone to saltwater

intrusion (close to the coast or Swan River estuary)

excessive bore use is a major contributing factor to the

influx of saline water.

Possible constraints on bores

Bores are an excellent water supply for garden use in

much of Perth. However, not all areas of Perth are 

suitable for bores.

• In some places, the watertable is deep beneath the

ground surface or the rock type encountered makes

drilling for water difficult and expensive.

• Near the foothills and in places where there are clay

soils, groundwater supplies may be limited and bore

yields may be low.

• Other areas are environmentally sensitive. Wetlands, 

and the plants and animals that depend on them, need

groundwater to maintain water levels. Pumping out too

much water near wetlands could disrupt the natural

water cycle and cause environmental damage. Wetlands

of conservation value are depicted in the ‘Perth

Groundwater Atlas’. If you plan on installing a bore 

near such a wetland (within 500 metres), please contact

the Commission.

• In areas near the Swan River estuary or the ocean,

saltwater may be drawn into the bores if they are

excessively pumped. Because the water within the 

ocean and estuaries is saline, a wedge-shaped boundary

(or interface) is formed between this saline groundwater

and the fresh groundwater below the land. This saltwater

wedge may extend more than a kilometre inland. For

example, all of the Cottesloe peninsula is underlain by

saline groundwater.

• Where there is or has been industrial activity, and in

areas near old waste disposal sites, the groundwater may

be contaminated. The Perth Groundwater Atlas shows

the location of known and inferred contaminated sites in

the metropolitan area.

Areas suitable for bores

Throughout the Perth area the Commission’s ‘Perth

Groundwater Atlas’ provides information such as the depth

to groundwater, groundwater salinity and identifies areas

unsuitable for garden bores. The areas which are generally

suitable for drilling garden bores include:

• the northwestern urban corridor; 

• the central sandy areas north and south of the Swan

River;

• the northeastern urban corridor in areas without clay;

• suburbs west of Jandakot;

• suburbs around Winthrop.

Saltwater intrusion into bores



Areas not suitable for bores

Areas generally unsuitable for drilling more garden bores

include:

• the Cottesloe peninsula (saltwater intrusion)

• suburbs around Secret Harbour and Port Kennedy

(limited groundwater resources)

• within 200 metres of the ocean or the Swan River

estuary (saltwater intrusion)

• areas in and around the foothills (groundwater is

limited)

• near wetlands (possible excessive lowering of

groundwater if bores are overpumped)

• near contaminated areas (groundwater may be polluted)

Groundwater contamination

Groundwater contamination occurs in some Perth suburbs,

but is generally of little concern provided that water from

household bores is only used for watering gardens and is

not used for drinking. Groundwater contamination is most

likely to be detected in bores near existing or old

commercial or industrial areas.

Pumping from bores can affect groundwater flow and alter

the movement of a contaminant plume towards the bore.

Garden bores that are located in areas of groundwater

contamination may pump contaminated water. While this

may or may not harm plants, the contaminated

groundwater may be harmful to humans, if consumed.

The Water and Rivers Commission strongly recommends

that the water from garden bores is not used for drinking

unless analysed and certified safe by the Health

Department of Western Australia.

The Water and Rivers Commission advises that bores

should not be located in areas of groundwater

contamination. If in doubt, please contact the Water and

Rivers Commission. For more information on groundwater

contamination, see Water Facts 10, Groundwater Pollution.

For more information

Copies of the Commission’s ‘Perth Groundwater Atlas’ are

available for sale from the Water and Rivers Commission

and for viewing in a number of local libraries. The atlas

provides easy access to groundwater information for assist

drillers, irrigators and the public.

Groundwater and bores: If you wish to find out more

about the groundwater resources of Perth and the wise use

and management of these resources, contact the

Commission on (08) 9278 0300.

Information on Waterwise gardening is also available from

the Water Corporation on (08) 9420 2420.

Sinking a bore: Irrigation and reticulation installation

companies that are members of the Irrigation Association

of Australia can advise on practical aspects of sinking

bores. If you are interested in sharing a bore with your

neighbours, then some corporate members of the Irrigation

Association are able to provide information on agreements

that may be used to confirm the arrangement.

To ensure consumer protection, the Australian Drilling

Industry Association recommends the use of drillers

certified by the ADIA (or suitably equivalent

qualifications). The ADIA can provide information on

suitably qualified drillers in your area.  

Phone: (08) 9354 8436.

Limitations of information
While particular areas are considered suitable for bores,

the actual yield and quality of groundwater cannot be

guaranteed. Both are highly variable and depend on a

number of factors including the precise location and

depth of the bore.

For more information contact

Level 2, Hyatt Centre

3 Plain Street 

East Perth Western Australia 6004

Telephone: (08) 9278 0300

Facsimile: (08) 9278 0301

or your regional office

Website: http://www.wrc.wa.gov.au

WATER AND RIVERS
COMMISSION

This Water facts sheet is one in a series providing information on water issues of interest to the community. 
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Water Corporation  



 

 
 

Water Corporation Guidelines for Waterwise Criteria 
 
The Water Corporation recognises the link between urban design, landscape architecture and 
alternate water supplies in developing new water sensitive properties and developments.  To assist 
with the shift towards waterwise homes and suburbs the Corporation has developed two Waterwise 
Programs in partnership with the building and development industry; Waterwise Display Villages 
and Waterwise Land Developments.  The Corporation also actively participates in the assessment 
of the water efficiency categories of major building industry awards to help recognise and promote 
those builders and developers leading the way in water efficiency. 
 
The range of waterwise advice and information the Corporation promotes to the community is to 
enable its customers to select the most 'fit for purpose' option/s that best suit their individual 
needs, lifestyle and budget.  The Corporation advocates customer choice and does not promote 
one option or product above the others.  By applying the waterwise options offered below the 
building industry and homebuyers have the opportunity to play an important role in conserving our 
State's water supply and to help make WA a more water efficient community. 
 
For further information on Being Waterwise visit: www.watercorporation.com.au 
 
Waterwise Homes and Gardens Criteria 
 
With the implementation of mandatory minimum water efficiency requirements for all new homes, 
through the Building Codes of Australia (http://www.abcb.gov.au), the benchmark has been 
set.  Therefore the use of fittings and fixtures better than those mandated, the use of water saving 
technology, alternate water supplies and waterwise garden design have become increasingly 
important for those wishing to raise the bar in terms of household water efficiency.  Properties that 
showcase water efficiency both inside and outside the home typically have the following water 
saving features incorporated (see Attachment 1 for detailed descriptions): 
 
Inside: 
• Showerheads installed are better than the minimum mandated WELS 3 Star (9 Litres per 

minute). 
• Taps installed are better than the minimum mandated WELS 4 Star (6 Litres per minute). 
• Dual flush toilets installed are better than the minimum mandated WELS 4 Star (Average 3.5 

Litre flush). 
• Water using appliances installed are rated WELS 4 Star or better. 
 
Outside: 
• Garden design incorporates waterwise or endemic plant species and includes a functional mix of 

paved areas, garden beds and lawn. 
• Only use turf species endorsed by the UWA Turf Industries Research Steering Committee 

(Attachment 2). 
• Improve the soil prior to planting and laying down lawn. 
• Garden beds are mulched to a minimum of 5cm with Smart Approved WaterMark mulch 

certified to Australian Standard AS4454. 
• The irrigation system has been installed to Irrigation Australia Ltd Standards (Attachment 3). 

http://www.watercorporation.com.au/
http://www.abcb.gov.au/


 

 
 

Attachment 1 
 
Detailed Criteria for Waterwise Homes 
Water Saving Features 
 
INSIDE 
 
Building Codes of Australia (http://www.abcb.gov.au) 
 
• Showerheads installed should be better than the minimum mandated WELS 3 Star (9 Litres 

per minute). 
• Taps installed should be better than the minimum mandated WELS 4 Star (6 Litres per 

minute).  Consider aerators - reduce flow, reduce splash, improve wetting and spring-
loaded controls - prevents running taps. 

• Dual flush toilets installed should be better than the minimum mandated WELS 4 Star 
(Average 3.5 Litre flush). 

• Baths are low volume and small surface area. 
• Spas are low volume and small surface area. 
• Hot water system should be located less than the minimum mandated 20m from points of 

use and / or a recirculation or heat pump system is installed.  Consider grouping of fixtures 
relative to their need for heated water, consider multiple water heaters as an option, pipe 
work configuration (i.e. Where to branch off for off-takes) and lagging pipes for insulation. 

• Pressure control - consider the installation of a pressure control device to regulate water 
pressure to a maximum of 35 metres.  High pressures contribute to poor water efficiency; 
pipe leakage, dripping taps, etc.   

• If evaporative air conditioners are installed use models with an auto dump triggered by 
salinity rather than the continuous discharge type.  And provide advice to future 
homebuyers on the appropriate use of an evaporative air conditioner to limit water 
wastage.   

• Water using appliances installed, such as washing machines and dishwashers, should be 
rated WELS 4 Star or better. 

 
**To determine the star rating of WELS rated products – visit their website 
(http://www.waterrating.gov.au/) and search by brand name and product. 
 
OUTSIDE 
 
• Garden design should incorporate waterwise or endemic plant species and includes a 

functional mix of paved areas, garden beds and lawn.  Use the Waterwise Plants for WA 
database on the Corporation’s website to find waterwise plants suitable for regions 
throughout WA. 

• Plants should be grouped according to their water needs (hydrozones) and garden beds 
should be densely planted where appropriate to maximise irrigation effectiveness, and 
appearance. 

• Only use turf species endorsed by the UWA Turf Industries Research Steering Committee 
(Attachment 2).  Lawn areas should be minimised and verges planted with waterwise 
plants instead of turf. 

• Soil in the garden and lawn areas should be improved prior to planting.  Improved soils 
retain more moisture around the root zone longer, soils improved with soil conditioners 
certified to AS4454 are recommended. 

http://www.abcb.gov.au/
http://www.waterrating.gov.au/


 

 
• Mulches dramatically reduce surface evaporation, and break down to improve the moisture 

holding capabilities of the soil.  Garden beds should be mulched to a minimum of 5cm with 
a Smart Approved WaterMarked mulch certified to Australian Standard AS4454. 

• Windbreaks; artificial (fences, walls, pergolas) or natural (mounds, shrubs, trees) should 
be used to reduce irrigation losses and protect plants from heat and stress as wind is a 
significant element in evaporation and transpiration.   

• The irrigation system should be installed to Irrigation Australia Ltd Standards (Attachment 
3). 

 
Garden beds should: 
• Use dripper systems or subsurface irrigation, or if overhead watering is required, use large 

drop sprinklers.  The use of microsprays is not encouraged due to their poor efficiency 
rating. 

 
Lawn areas (if not watered by a greywater system) should: 
• Use MP rotator type sprinklers that use coarse drop sprays to minimise evaporation. 
• Have spray patterns and layouts which minimise overspray. 
• Have sprinkler placements which optimise water distribution. 
• Not have different types of sprinklers on the one watering station. 
 
• Irrigation system should be sufficiently sophisticated to allow: 
• Separation of zones. 
• No watering station to service more than one hydrozone. 
• No watering station to service more than one style of sprinkler. 
• Controller to be set to apply the “Standard Drink” (10mm) per watering period, preferably 

watering in the early morning, and in accordance with the appropriate watering roster for 
the region, as defined on the Water Corporation’s website: 
www.watercorporation.com.au  

• Inclusion of a rain sensor or soil moisture sensor that is designed to shut off the automatic 
system when it rains. 

•  
• Alternate non-potable water supply sources should be considered: 
• Rainwater tanks should be plumbed in to the house and utilised to flush toilets and/or for 

washing machine use. 
• Grey water re-use systems should be plumbed in to the house and utilised to flush toilets 

and/or water the garden. 
• In areas deemed suitable for a bore by the Department of Water, garden bores should be 

installed and used to water the garden in accordance with the permanent water efficiency 
measures. 

 
OTHER 
 
• Affordability – demonstrates the ability to save water without compromising the cost of the 

development, or ongoing maintenance and/or running costs (including energy). 
• Waterwise aesthetics. 
• Plants and lawn in good health, none dead. 
• No large water features installed, especially in full sun. 
• Pool blanket on the pool, not on the roller. 
• Property showcases a range of water efficiency options available for both inside and outside 

the home. 

http://www.watercorporation.com.au/


 

 
 

 
 

Attachment 2  
 
 
UWA Turf Water Use Research Project 
 
 
Turf Types Demonstrating Water Efficient Characteristics 
(when tested at UWA Turf Research Site Shenton Park) 
 
 

Scientific name Common name Cultivar or selection 

Cynodon dactylon Couch or Bermuda grass Wintergreen 

Windsor Green 

CT-2 

C. dactylon x  

C. transvaalensis 

Couch hybrid or  Bermuda 
grass hybrid 

Santa Ana 

Paspalum vaginatum Saltene or Seashore 
Paspalum 

 

Stenotaphrum secundatum Buffalo or St. Augustine 
grass 

 

Pennisetum clandestinum Kikuyu grass  

Zoysia japonica Zoysia grass (may be 
referred to by growers as 
simply Empire Grass, or 
Empress Grass) 

 

 
 
 
 



 

 
 

 
Attachment 3  
 
Irrigation Australia Limited (WA Region) 
Standards for Domestic Irrigation Installation 
 
1. Activities Prior to Commencement 
 
Prior to commencement of a domestic irrigation installation, the Irrigation Contractor shall: 
 
1.1 Conduct a flow test, using a ‘Flow and Pressure Testing device’ and record the flow/s at 

the appropriate pressure/s recommended by the manufacturers of the components of the 
irrigation system. 

1.2 Present to the Client a written quotation detailing all works and activities that will be 
conducted. 

1.3 Present the client with a design of the proposed irrigation system. 
 
2. System Design and Components 
 
Irrigation system design and product selection shall comply with appropriate Australian Codes 
and standards and conform to the manufacturer’s recommendations for the products used. 
These include: 
 
2.1 System design to be according to the flow test results in 1.1 (above) with individual 

station demand (at the manufacturer’s recommended operating pressure) no greater 
than the tested flow. Where station demand is less than the tested flow a pressure 
regulating device/s must be installed where such is required to ensure operation to 
manufacturers’ recommended operating pressure. 

2.2 Pipe will be sized to ensure water velocity does not exceed 1.5 metres per second at 
design flow. 

2.3 Sprinklers shall be spaced at no more than the radius of throw specified by the 
manufacturer’s recommendations. 

2.4 Sprinklers shall operate at the manufacturer’s recommended operating pressure. 
2.5 Mainlines shall be minimum PN9 PVC, PN8 polyethylene or other appropriate material of 

no lesser pressure rating; pipe under live mains pressure should be minimum PN12 
rating or as otherwise specified by Water Corporation regulations. 

2.6 Valves under live mains pressure shall be Water Corporation approved ‘tested’ valves. 
2.7 Sprinklers on any station shall be fitted with matched precipitation nozzles. 
2.8 Part-Circle Sprinklers shall be used in locations where they will prevent wasteful 

overspray. 
2.9 Where an irrigation controller is installed to operate stations of different water 

requirements it shall be a minimum three-program controller and must be programmable 
to comply with Water Corporation and Department of Water guidelines or restrictions. 



 

 
 

 
 
 
3. Installation of the System 
 
The installation of the irrigation system shall be conducted to meet the requirements of 
applicable statutory regulations, including backflow prevention. 
 
3.1 The Client shall be advised of all installation work that, as a requirement of law, will be 

completed by a licensed tradesperson. 
3.2 Master solenoid valves shall be used when connecting to scheme water supply and when 

installing more than two station valves. 
3.3 Solenoid wires shall be buried under pipework. Where wires do not run with such 

pipework they should be placed in electrical conduit. 
3.4 A colour code for solenoid wires shall be used, black for “Common” wires, red for ‘Master 

Valve’ control wires and white for ‘spare’ wires. Spare wires shall be taped (or otherwise 
waterproofed) at their field termination point. Station valves shall be installed with cable 
colours other than those listed. Wire from each valve to the controller shall be one single 
colour. 

3.5 Solenoid wire connections shall be made only at valve boxes and a minimum 300mm 
loop of wire left at each valve for ease of service. 

3.6 Solenoid wire connections shall be either crimped or soldered and covered with heat 
shrink material or made with gel-filled or silicone grease type electrical cable connectors 
made for this purpose. 

3.7 All pipework shall be buried other than where expressly stated. 
3.8 Mainline and lateral piping shall be buried to the minimum recommended cover of 150 

mm. 
3.9 Low Density poly pipe shall be secured at all connections by ratchet clamps or other 

device according to manufacturer’s specifications. 
3.10 All valves shall be located in valve boxes designed for this purpose, the lid thereof to be 

no higher than surrounding material. 
3.11 All systems shall have a minimum of 150 mm of pipe either side of valve to enable 

service removal of valve and replacement without major disruption. 
3.12 All irrigation stations should be established to water areas of similar demand 

(hydrozones). 
 
4. Completion and Handover 
 
4.1 At the completion of the work the site is to be left in neat and tidy state. 
4.2 The Irrigation Contractor shall perform a system “hand-over”, including a working 

demonstration of all functions of the irrigation controller. The installer is to install a 
program (compliant with current Water Corporation and Department of Water regulations 
and recommendations) and explain same to the client. 

4.3 The Client shall be given a recommended watering schedule for peak demand, with 
recommended seasonal reduction (as a percentage of maximum) detailing all stations 
(with description of each) plus an estimated P.R. (Precipitation Rate) for each station. 

4.4 If the installed controller requires a battery, a battery of the type recommended by the 
manufacturer is to be supplied and installed by the Irrigation Contractor prior to hand-
over. 

 



 

 
 

 
 
5. Warranty 
 
5.1 The Irrigation Contractor to specify a minimum one-year warranty on all parts and 

labour. 
 
6. General 
 
6.1 Where any variations from these standards have occurred the Irrigation Contractor will 

provide detail of these, and the requirements for the changes, to the client as well as a 
clear indication that such changes do not comply with the “Standards for Domestic 
Irrigation Installation” of Irrigation Australia Ltd (WA Region). 

 
Disclaimer:  
 
The Standards for Domestic Irrigation Installation have been developed by members of 
Irrigation Australia Ltd’s Western Australian region.  These Standards have been designed for 
use in Western Australia and are based on current knowledge and practice at the time of the 
preparation of this material (October 2002, Revised 2007). 
 
These Standards are issued as a guide only.  Their use is of a voluntary nature and the IAL is 
not liable for any loss, injury, damages, costs or other consequences of any kind that result 
from their use.  All persons conducting or procuring domestic irrigation installation should 
comply strictly with the manufacturer’s recommendations for the use and installation of 
equipment.  The IA reserves the right to modify, add to or delete Standards prescribed herein 
at any time. 
 

 
Copyright: 
 
Irrigation Australia Ltd 2002, Revised 2007.  This work is copyright.  Apart from any use 
permitted under Acts of Parliament, no part of these Standards may be reproduced without the 
expressed written permission from Irrigation Australia Ltd. 
 
Irrigation Australia Ltd 
PO Box 1804 
Hornsby Westfield NSW 1635 
 

 
 
For more information and advice on waterwise irrigation please contact: 

Irrigation Australia Limited 
PO Box 61, Victoria Park, WA 6979 
Tel: (08) 9474 9089 
Mob: 0413 331 439 
Email: tracy.martin@irrigation.org.au 
 

mailto:tracy.martin@irrigation.org.au
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Appendix E – Designated Floodway and Levels – 100 
year flood 

Irwin River Flood Study, Dongara Townsite, Water Authority of Western Australia 1987 
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Appendix F – Flood 
advice 

Department of Water 2012 
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Sarah Glasson

From: SMYTHE Toni <Toni.Smythe@water.wa.gov.au>
Sent: Friday, 26 October 2012 3:03 PM
To: Sarah Glasson
Subject: RE: Dongara - Port Denison flood advice
Attachments: FPM Dongara District Structure Plan PORT DENISON.pdf; FPM Dongara District 

Structure Plan PORT DENISON v2.pdf; ATT00001.txt; ATT00002.htm

CompleteRepository: 6128281
Description: Dongara and Port Denison District Structure Plan
JobNo: 28281
OperatingCentre: 61
RepoEmail: 6128281@ghd.com
RepoType: Job

Hi Sarah, 
 
The Department of Water in carrying out its role in floodplain management provides advice and recommends 
guidelines for development on floodplains with the object of minimising flood risk and damage. 
 
The Irwin River Flood Study shows that the area is affected by flooding during major river flows with the 100 year 
ARI flood level estimated to vary as shown on the attached plans. Based on our floodplain management strategy for 
the area: 
 

 Proposed development (i.e. filling, building, etc) that is located outside of the floodway is considered 
acceptable with respect to major flooding.  However, a minimum habitable floor level of 0.75 m above the 
100 year ARI flood level is recommended to ensure adequate flood protection. 

 
 Proposed development (i.e. filling, building, etc) that is located within the floodway and is considered 

obstructive to major flows is not acceptable as it would increase flood levels upstream. No new buildings are 
acceptable in the floodway. 

 
Please note that a failure to properly adhere to these recommendations will result in a greater exposure to risks of 
flood damage. 
 
It should also be noted that this advice is related to major flooding only and other planning issues, such as 
environmental and ecological considerations, may also need to be addressed. 
 
Kind regards, 
 
Toni Smythe 
Engineer, Floodplain Management 
Department of Water 
Phone: (08) 6364 7413 
E-mail: toni.smythe@water.wa.gov.au 
 
 
From: Sarah Glasson [mailto:Sarah.Glasson@ghd.com]  
Sent: Friday, 26 October 2012 9:58 AM 
To: SMYTHE Toni 
Subject: Dongara - Port Denison flood advice 
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Hi Toni 
 
Further to our phone conversation can you please provide flood advice for the Dongara – Port Denison district 
structure plan area (red polygon). We are particularly interested in the area just south of Irwin River and east of 
Point Leander Drive (yellow polygon), but would also appreciate any information you can provide for the remainder 
of the Irwin river floodplain development control area (blue polygon). Pdf attached 
 

 
 
Regards 
 
Sarah Glasson 
Environmental Engineer  
 
GHD 
T: 61 8 6222 8739 | V: 618739 | E: Sarah.Glasson@ghd.com 
239 Adelaide Terrace Perth WA 6004 Australia | www.ghd.com  

WATER | ENERGY & RESOURCES | ENVIRONMENT | PROPERTY & BUILDINGS | TRANSPORTATION 
 
Please consider our environment before printing this email  
 
 
_____________________  
This email and all attachments are confidential. For further important information about emails sent to or 
from GHD or if you have received this email in error, please refer to 
http://www.ghd.com/emaildisclaimer.html . 
_____________________  
This e-mail has been scanned for viruses by MessageLabs. 
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Appendix G – Stormwater modelling 
GHD built a DRAINS hydrologic and one-dimensional hydraulic model of the existing region and 
simulated the model for a range of design storms.  

The hydrology was simulated using the ILSAX model based on the parameters listed in , ,  and . 
These parameters are consistent with regional storm water modelling for the Mid West area. 

The following assumptions were adopted: 

- Soil type 3 – moderate infiltration rate and moderately well drained 

 

Table 18 Catchment parameters 

Catchment Area (ha) Flow path 

length (m) 

Slope 

(%) 

Paved 

(%) 

Grassed 

(%) 

Supplementary 

(%) 

C1 105 1920 0.5 40 60 0 

C2 2263 16850 0.2 4 96 0 

C3 3443 12470 0.4 0 100 0 

C4 1234 85770 0.2 0.5 99 0.5 

C5 1196 9580 0.2 0 100 0 

C6 600029 135000 0.2 0 100 0 

C7 3187 6040 0.3 0 100 0 

C8 3925 15710 0.3 0 100 0 

C9 1446 3820 0.5 5 95 0 

Table 19 IFD data 

Input Value 

2 year ARI intensity  

1 hr 22.64 

12 hr 3.94 

72 hr 1.1 

50 year ARI intensity  

1 hr 40.12 

12 hr 12.7 

72 hr 2.1 

Geographical factors  

F2 4.61 
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F50 15.21 

Location skewness 0.2 

Zone  

 

Table 20 Runoff surface properties 

Surface Mannings n Depression storage 
(mm) 

Paved 0.014 1 

Supplementary 0.02 2 

Grassed 0.035 7 
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