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Disclaimer and Limitation

This document is published in accordance with and subject 
to an agreement between Essential Environmental and the 
Client, Regional Development Australia Pilbara, for who 
it has been prepared for their exclusive use. It has been 
prepared using the standard of skill and care ordinarily 
exercised by environmental professionals in the preparation 
of such Documents.

This report is a qualitative assessment only, based on the 
scope of services defined by the Client, budgetary and 
time constraints imposed by the Client, the information 
supplied by the Client (and its agents), and the method 
consistent with the preceding. Essential Environmental has 
not attempted to verify the accuracy or completeness of 
the information supplied.

Any person or organisation that relies upon or uses the 
document for purposes or reasons other than those 
agreed by Essential Environmental and the Client without 
first obtaining the prior written consent of Essential 
Environmental, does so entirely at their own risk and 
Essential Environmental, denies all liability in tort, contract 
or otherwise for any loss, damage or injury of any kind 
whatsoever (whether in negligence or otherwise) that may 
be suffered as a consequence of relying on this Document 
for any purpose other than that agreed with the Client.

Copying of this report or parts of this report is not permitted 
without the authorisation of the Client or Essential 
Environmental.
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F O R E W O R D

It is with great pleasure that I deliver, 
on behalf of the Regional Development 
Australia Pilbara Committee, the 
Pilbara State of the Environment 
Report 2013. The realisation of the 
report is the result of a combined 
funding partnership between Regional 
Development Australia Pilbara, the 
Shire of Ashburton, Town of Port 
Hedland and the Shire of Roebourne. 

The Pilbara Regional Development Australia 
Committee, on which Pilbara Councils and 
community are represented, has a central role 
in strengthening the region through consultation 
and engagement with key stakeholders 
and the community on economic, social 
and environmental issues and in delivering 
solutions and defining priorities for informed 
regional planning. 

The Pilbara is an enormously important resource 
recognised nationally and internationally for 
its mineral and hydrocarbon wealth, ancient 
landscapes and rock art, and Indigenous culture. 

In 2012 stakeholders determined environmental 
sustainability as a key strategic planning priority 
for Regional Development Australia Pilbara, 
specifically, the delivery of a consistent regional 
approach to encourage, promote and support 
sustainable environmental practices. 

At the same time, Pilbara local government 
authorities have acknowledged the 
environmental impacts of recent exponential 
growth recognising the need to ensure that 
future growth results in better sustainable 
outcomes and more livable communities. As a 
consequence, there has been an enhanced focus 
by local governments on holistic and proactive 
planning approaches that consider the broad 
assets of the region, including the natural and 
built environments, population, cultural and 
economic considerations. This has seen a greater 
focus on the incorporation of environmental 
sustainability strategies by Pilbara local 
government authorities in Community 
strategic Plans.

While it is acknowledged that there has been 
considerable quality environmental research in 
the Pilbara, the absence of a unified regional 
policy position on environmental issues, 
interpretation of that information at the local 
level, and development of measures to monitor 
or track progress towards environmental 
indicators, are significant impediments to the 
identification and delivery of environmental 
sustainability outcomes. 

The Pilbara state of the Environment Report 
2013 addresses these issues through applying 
the same methodology as the as the Australian 
state of the Environment Report 2011 ensuring 
rigor in the approach to research, consultation, 

the identification of key pressures, issues and 
indicators, and the development of a framework 
for measurement and reporting.

The report provides sound information on the 
environmental resources of the Pilbara and 
indicators to facilitate a ‘whole of landscape’ 
view of development to provide for the 
strategic assessment of growth, development 
and management plans and to inform 
decision-making for the delivery of improved 
environmental outcomes. This approach is not 
intended to prevent development but rather 
to assist proponents and key decision-makers 
to deliver better environmental outcomes 
in the context of changing population and 
climate scenarios. 

At a local government level key environmental 
themes and issues are prioritised and indicators 
proposed in the form of a report card to enable 
measurement and reporting to the community 
over time. While the report card includes key 
actions by each local government, the intention 
more broadly is for environmental impact to 
be considered by Council as part of its regular 
decision-making process. This approach involves 
a significant commitment by Pilbara Councils and 
one that is to be applauded. 

on behalf of the Regional Development Australia 
Pilbara Committee I would like to thank the 
shire of Ashburton, the Town of Port hedland 
and the shire of Roebourne for their financial 
contribution to the Report and key stakeholders 
for their active participation in related 
consultations. 

As a final point of note, I also extend 
my thanks to Essential Environmental 
and the staff of Regional Development 
Australia Pilbara who have worked 
tirelessly over the last six months to 
deliver a quality report.

Collene Longmore 

Chairperson,  
Regional Development  
Australia Pilbara
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The Pilbara region is situated in the 
north of Western Australia between 
the Gascoyne, Mid-west and Kimberley 
regions (Figure 1). It comprises 
507,896km2 of a vast array of 
landscapes, waterscapes and seascapes. 
From numerous offshore islands along 
the coastal plains of the Indian Ocean 
in the west of the region, to the largest 
mountain range in Western Australia, 
the Hamersley Ranges, through the 
middle and the dessert plains across 
to the Northern Territory border in the 
east, the Pilbara is enormously rich in 
resources and natural beauty.

The rapid growth that is predicted to occur in the 
Pilbara region both presently and in the future is 
likely to impact on the remarkable environmental 
and cultural values of the Pilbara landscape. This 
state of the Environment Report summarises 
briefly the environmental resources of the Pilbara 
region, providing a clear picture of the drivers of 
change; the pressures or likely impacts on the 
environment; current management initiatives; 
and future outlooks. It aims to provide decision-
makers with access to current and relevant 
information to improve understanding and 
facilitate effective management of important 
aspects of the Pilbara’s environmental and 
cultural systems. 

1.1 PuRPOSE
There is a significant amount of information 
currently available regarding the state of the 
environment in the Pilbara, however much of it is 
not readily accessible to support decision-making. 
Although it is noted that the quality of the Pilbara 
environment is currently generally healthy, it 
is considered that there are a number of issues 
that should be actively monitored to facilitate 
the identification of appropriate and potentially 
remedial action. 

The Pilbara state of the Environment report 
will provide decision-makers with access to 
current and relevant information to improve 
understanding of future risks, and facilitate 
effective management of important aspects of 
the Pilbara’s environmental and cultural systems. 

It contains indicators which are currently being 
measured and can be used to evaluate impacts 
on the environment that may result from future 
growth and development in the Pilbara region. 
Although these indicators may not provide the 
best representation of impacts, by monitoring 
changes over time, future adaptive management 
responses and/or mitigation actions can be 
identified to assist in the achievement of 
objectives and long term goals.

The Pilbara state of the Environment report 
provides a platform for community action by 
raising awareness and understanding of key 
environmental issues which will, in turn, help 
people and organisations make informed 
decisions regarding future management actions 
to reduce negative impacts on the environment.

1.2 REPORT PREPARATION
The state of the Environment Report for the 
Pilbara was developed using a similar process 
to that used for the Australia state of the 
Environment Report 2011. This included a desk 
top review of available information to describe 
the current state of environmental resources, 
consultation with stakeholders, identification of 
pressures, issues and indicators; and development 
of a framework for measurement and reporting. 
no additional investigations or technical work 
was undertaken to review or support the findings.

Consultation with stakeholders included the 
following agencies:

• local Governments (shire of Ashburton, shire 
of Roebourne and Town of Port hedland).

• Department of Environment and Conservation. 

• Department of Water.

• Department of Agriculture.

• Department of fisheries.

• Department of Indigenous Affairs.

• Department of mines and Petroleum.

• Department of Regional Development and lands.

• Department of Transport.

• Department of Planning.

• office of the Environmental Protection Authority.

• Pilbara Development Commission.

• Pastoral lands board.

• Rangelands nRm Co-ordinating Group.

• native Title Representative bodies and 
indigenous groups.

• CsIRo.

• Department of sustainability, Environment, 
Water population and Communities.

• Water Corporation.

This report has been prepared for Regional 
Development Australia Pilbara on the basis of 
publically available information, as well as that 
supplied by key stakeholders as part of limited 
regional consultation. no action has been made 
to check the validity of this information. because 
there are substantial parts of the region that 
have yet to be surveyed in detail, it is likely that 
additional environmental and natural resource 
values will be found. Accordingly, any decision-
making should recognise the limitations of the 
data on which they are based and ensure that 
additional information is collected and analysed 
where necessary.

1 .  I N T R O D u C T I O N
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1.3 REPORT STRuCTuRE
This report provides information on the state 
of the environment of the Pilbara region as a 
whole, highlighting key environmental assets 
and issues relevant to the environmental themes 
of air, water, land, biodiversity, coasts, marine 
environment, heritage and built environment 
(sections 4 to 11). It identifies fundamental 
drivers of change (section 3) and key pressures 
on each of these environmental themes. An 
objective has been proposed for each key 
pressure or environmental issue, supported by 
an indicator that aims to measure changes in 
environmental condition. The supporting text 
outlines the current activities or responses 
being undertaken to address the pressure and 
implications for the future. A suggested response 
is then proposed to guide future action.

Throughout the document, specific examples 
of current best practice with regards to 
environmental management are highlighted 
in boxes. These should be used to assist in the 
development of solutions for the future.

In order to make the information relevant to 
the shires of Ashburton and Roebourne and 
the Town of Port hedland, section 2 interprets 
the information from the report at the local 
scale, identifying the most significant threats 
and environmental priorities for each local 
government, supported by locally relevant 
indicators delivered via a “scorecard” approach. 
This is intended to provide local government 
with a tool that can be readily updated to assess 
progress against objectives and identify areas 
of decline to guide management and decision-
making.

section 12 provides information on monitoring 
including information sources for indicators to 
facilitate easy reporting.

6 Pilbara state of the environment rePort 2013
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2 .  L O C A L  P E R S P E C T I V E S

The Pilbara region is vitally important 
to Western Australia and the nation. It 
is enormously rich in natural resources 
– from the considerable mineral and 
hydrocarbon wealth to the ancient, 
sculptured landscapes, biodiversity 
and country. The region is home to 
one of the oldest continuous cultures, 
celebrated across a multitude of 
locations such as the magnificent rock 
art gallery on the Burrup Peninsula.

Growth in the Pilbara region has been dominated 
by the resource industry, which has influenced 
the timing, location, and form of towns 
and infrastructure, as well as the social and 
demographic profiles of the Pilbara community.

The Pilbara local governments, which include the 
shires of Ashburton, East Pilbara, and Roebourne, 
and the Town of Port hedland, recognise the 
need to ensure that future growth results in 
better environmental outcomes and delivers 
more liveable communities. This will require a 
more holistic and proactive approach to planning 
that takes account of all assets in the region – 
the natural and built environments, population, 
cultural and economic considerations.

This report aims to provide better information 
on environmental attributes and indicators to 
facilitate a ‘whole of landscape’ view of future 
development. These broad indicators will provide 
a foundation for the strategic consideration of 
plans and decision-making, identifying how 
best to protect environmental values across the 
landscape, rather than the traditional piecemeal, 
project-by-project approach. The strategic 
consideration of future growth, development 
and management activities will deliver better 
environmental outcomes and provide clarity for 
proponents and other decision makers in the 
context of a changing population and climate.

It is recognised that the direct responsibility 
for the protection and management of many 
environmental values rests with agencies other 
than local government, as most decisions 
regarding the management of natural resources 
are outside their jurisdiction. This broadly 
includes decisions regarding the extraction 
of minerals and petroleum, pastoral land 
management, land clearing, water use, fishing 
and aquaculture, fire and air quality, and large 
scale infrastructure. This notwithstanding, 
local government has a direct responsibility 
for the planning and management of town 
sites and other areas that are vested in them 
for a particular management purpose. local 
government is also the voice of the community, 
and this advocacy role is critical if better 
environmental outcomes and more liveable 
cities are to be achieved into the future.

The following sections provide a brief summary 
of some of the key environmental values in 
each local government area, highlighting key 
themes and issues that are considered by each 
local government to be a priority. Indicators are 
identified so that changes in each value can 
be monitored over time and outcomes can be 
reported to key stakeholders and the community. 
The priority issues are summarised in an 
individual local government report card for 2013.

8 Pilbara state of the environment rePort 2013
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2.1 SHIRE OF ASHBuRTON
The shire of Ashburton is the most southern 
of the Pilbara shires, comprising over 100,000 
square kilometres. It stretches from the 
coastal beaches, rocky hedlands, mudflats and 
mangroves around onslow, across the stewart 
hills to Pannawonica and the hamersley Ranges 
to Tom Price and Paraburdoo (figure 2). Although 
these towns contain the majority of the shire’s 
population of 10,000 residents, many aboriginal 
people reside in the communities of bindi bindi, 
Wakathuni, bellary (Innawonga), Youngaleena 
and ngurawaana. 

The shire is home to immense cattle stations 
which coexist with substantial mining operations. 
Its economy also comprises a sustainable fishing 
base and some tourism opportunities. 

Growth in the shire of Ashburton is currently 
being driven by the construction of two of the 
world’s largest lnG projects - Chevron’s Gorgon 
and Wheatstone lnG plants, which are being 
constructed on the western coast, as well as the 
inland expansion of iron ore mining including 
Rio Tinto’s operations which aim to increase 
production by 50% by 2015. local employment 
and residential growth is hampered; however, by 
a lack of available housing and accommodation, 
with many community services and infrastructure 
stretched to capacity. 

The Pilbara Cities blueprint focusses on achieving 
growth in Ashburton’s regional centres of Tom 
Price and onslow by attracting people to live 
and work in the region through investment 
in much needed infrastructure and services, 
providing more liveable urban centres. This vision 
is supported by the shire of Ashburton, which 
has committed to the delivery of a number of 
outcomes, outlined in the shire of Ashburton 
10 Year Community strategic Plan 2012 – 2022: 
living life. The plan contains a number of goals 
that address areas of economy, community, 
heritage, environment, places and settlements 
and governance.

The key environmental outcomes to be delivered in the shire of Ashburton are to maintain the 
integrity and quality of the shire’s natural environments, together with celebrating and valuing 
the Aboriginal and European history and heritage, with the aim of being a recognised leader in 
sustainability practices. These outcomes are to be delivered via a number of strategic directions 
that are outlined in the 10 Year Community strategic Plan 2012 – 2022: living life under Goal 3: 
Unique heritage and Environment, and Goal 4: Distinctive and well serviced places as follows.

O B J E C T I V E S T R A T E G I C  D I R E C T I O N

Goal 3: Unique Heritage and environment

Flourishing natural 
environments

Encourage Aboriginal participation in the management of 
natural assets.

Protect (manage) the diversity of the shire’s natural environments.

Improve recreational access to natural environments with a focus on 
signage, access and safety.

manage the industry/natural asset interface.

Leading regional 
sustainability

build capacity to encourage protection of natural assets, good air 
quality and responsible use of electricity and water.

Implement waste minimisation strategies.

Celebration of history 
and heritage

Initiate programs and attract funding to celebrate the Aboriginal and 
European history and heritage of the shire.

Goal 4: Distinctive and well serviced places

Well planned towns Plan appropriately for future housing and accommodation needs 
balancing state government growth targets, changing industry 
needs, community expectations and the need for timely and 
affordable release of land and housing.

Ensure new developments are sensitive to the natural and 
built environments.

Ensure buildings and landscaping enhance the local character of 
towns and integrate with the natural environment, with a focus on 
beautification.

Incorporate social planning and ecological sustainable development 
principles in planning strategies and policies.

Ensure there is an effective interface between government and 
industry to ensure holistic planning and development.

Quality public 
infrastructure

Provide and maintain affordable infrastructure that serves the 
current and future needs of the community, environment, industry 
and business.

Develop plans for water conservation and water-wise use across 
the shire.

Progress towards achieving the objectives of 
the shire’s Community strategic Plan is to be 
measured through community surveys and 
workshops, as well as through the delivery of 
community services, operational projects, asset 
management and infrastructure. This Report 
will also assist in the measurement of progress, 
through tracking changes and trends in the state 
of the environment.

2.1.1 State of the Environment in Ashburton

The shire of Ashburton is rich in natural resources. 
These resources, which include clean air, 
substantial surface and groundwater systems, 
incredible coastal and marine environments, 
wide pastoral lands and significant mineral and 
petroleum resources, support a wide variety of 
biodiversity and cultural and heritage values.

The shire contains 8 IbRA subregions1: Cape 
Range, Ashburton, hamersley, Chichester, 
fortescue and Roebourne, with small portions of 
Augustus and Wooramel (figure 3). vegetation 
types in these regions are predominantly 
hummock grassland with scattered shrubs, with 
the remainder a mixture of low woodland and 
sparse shrubs, with small amounts of samphire, 
tidal mudflats and mangroves located in coastal 
region. A more detailed description of the bio 
sub-regions of the Pilbara is found in section 
3.2 of the Pilbara framework: Regional Profile 
(WAPC, 2009) and in the DEC’s biodiversity Audit 
(DEC, 2003a).

Western Australia’s conservation reserve 
system plays a pivotal role in conserving WA’s 
biodiversity, which is both rich and exhibits 
a high degree of endemism (i.e. plants and 
animals occurring nowhere else (DEC, 2003b). 
The national strategy for the Conservation of 
Australia’s biological Diversity (1996) contains 
an objective to ‘establish and manage a 

1 IbRA regions are Interim biogeographical Regions 
or bioregions and bio-subregions. This framework 
was developed by the Commonwealth and state 
governments to better understand the terrestrial 
and aquatic biodiversity.10 Pilbara state of the environment rePort 2013



comprehensive, adequate and representative 
system or protected areas covering Australia’s 
biodiversity’. Conservation reserves account 
for just under 15 per cent of land tenure in the 
shire of Ashburton and include barlee Range 
nature Reserve, Cane River Conservation Park, 
Karijini national Park, millstream-Chichester 
national Park, and mungaroona nature Reserve, 
as well as a number of offshore island nature 
reserves including barrow Island and Thevenard 
Island (figure 4). A new terrestrial conservation 
reserve has also been planned for the shire 
of Ashburton, the proposed West hamersley 
Range Conservation Park. A small portion of the 
proposed mulgalands Conservation Park, most 
of which is situated in the shire of East Pilbara, 
is also located in the very east of the shire of 
Ashburton. The level of reservation of land for 
conservation purposes in the shire of Ashburton 
is much greater than the rest of the Pilbara and 
equal to the internationally recognised standard 
of reservation of between 10 and 15% of each 
bioregion.

The hamersley Ranges are a nationally 
recognised biodiversity hotspot. They contain 
numerous endemic mammals, reptiles and 
plants, and their gorges have been described 
as ‘valuable refuge for plant species’, as their 
topographical location generally protects them 
from fire (Rangelands nRm, 2010). 

A search of the DEC Threatened species data 
base revealed 49 species of rare fauna, including 
the Dwarf bearded Dragon, the loggerhead, 
flatback and Green turtles, the northern Quoll 
and the night Parrot; five specially protected 
fauna species (including the Dugong and salt 
Water Crocodile), 37 species protected under 
international agreements and 25 species of 
priority fauna which are known to occur in the 
shire (figure 4). 

The DEC Threatened species data base also 
contained three listings of declared rare flora 

(including Aluta quadrata, lepidium catapycnon, 
and Thryptomene wittweri) as well as 47 species 
of priority flora. The shire of Ashburton contains 
nineteen Priority Ecological Communities and 
one Threatened Ecological Community, the 
Themeda grasslands of Pilbara Region (Grassland 
plains) which is dominated by the perennial 
Themeda (kangaroo grass) and many annual 
herbs and grasses) and exists to the north 
west of Tom Price. In addition, breadon Creek 
near onslow and other coastal mudflat areas 
are likely to support mangrove and samphire 
communities which are of interest to the 
Environmental Protection Authority as benthic 
primary producer habitat as well as nursery, 
feeding and breeding grounds for marine fauna. 
see EPA Guidance statement no. 1 – Tropical 
Arid Zone mangroves along the Pilbara coastline, 
April 2001, for further information.

significant water resources in the shire include 
millstream Pools, which are a proposed Ramsar 
site, as well as the nationally important 
wetlands of the Karijini Gorges, Weeli Wolli 
spring, Exmouth Gulf East, fortescue marshes, 
Kookhabinna Gorge, mt. bruce coolibah-lignum 
flats and Yadjiyugga Claypan. major surface 
water basins include the Port hedland Coast, 
onslow Coast, fortescue River, and Ashburton 
River (figure 5). The Ashburton River Catchment 
covers over 75,000 square kilometres and 
includes the Ashburton, Angelo, hardey, henry 
Rivers and Tunnel, Perry, Ethel, Turee, 7 mile, 
Duck Creeks, flowing northwest to the ocean. 

similarly to the rest of the Pilbara, groundwater 
resources are particularly important to the shire 
of Ashburton. The shire contains a number 
of important aquifers, including Carnarvon 
– birdrong, hamersley – millstream, lower 
Robe alluvial, lower Cane alluvial and lower 
bungaroo valley (figure 6). It is within the 
Pilbara Groundwater management Area which 
is proclaimed under the Rights in Water and 
Irrigation Act 1914. Public drinking water is 

supplied predominantly from groundwater 
and the shire’s Public Drinking Water source 
Areas include the Cane River Water Reserve, 
millstream Water Reserve, and the harding Dam 
Catchment Area. 

The Water Corporation currently hold an 
allocation license for 15 Gl from the millstream 
aquifer. This is nearly three times the long-
term sustainable yield of this resource which is 
estimated at 5.2 Gl/year (DoW 2010). Although 
the licence conditions for millstream and harding 
Dam require the dam to be used as the primary 
water source for the West Pilbara water supply 
scheme, water supply issues in the dam have 
required the use of the millstream aquifer to 
supplement supply during peak demand periods 
(DoW 2012). 

The state Government has reached an 
agreement with Rio Tinto to develop a new long 
term groundwater source from the bungaroo 
valley. This water will be used to supplement the 
Water Corporation’s West Pilbara Water supply 
scheme and reduce the reliance on millstream. 

Pools and wetlands also have significant 
cultural value to the local Indigenous people. 
for instance, stories of ‘The Dreaming’ from the 
millstream area provide the basis for the cultural 
practices of the Yindjibarndi and ngarluma 
people (WAPC, 2009).

The local Traditional owners in the onslow area 
are the Thalanyji people. The Thalanyji cultural 
tradition is associated with the rainbow serpent 
burra balanyji that created underground tunnels 
in the area which link all of the water bodies 
around onslow – the rivers, the creeks and 
all the fresh water soaks (shire of Ashburton, 
2010). There are a number of listed Aboriginal 
heritage sites within the shire (figure 7). These 
sites are protected under the Aboriginal heritage 
Act 1972. Under this Act, activities in these areas 
will require permission through engagement and 
consultation with the region’s traditional owners. 

The soils of the shire are predominantly sandy 
along the coast, with a mixture of contrasting 
rocky, stony and clayey soils through the 
hamersley Ranges and remainder of the shire. 
Parts of onslow are susceptible to Acid sulphate 
soils (figure 8). These are naturally occurring 
soils, sediments or organic substrates formed 
under waterlogged conditions that contain iron 
sulphide minerals. When exposed to air, the 
sulphides in the soil oxidise and release sulphuric 
acid and iron into the soil and groundwater, 
often in harmful quantities. This has implications 
for using the area for any built or landscaped 
development (shire of Ashburton, 2011). 

A search of the Department of Environment and 
Conservation’s Contaminated sites Database 
revealed a number of registered contaminated 
sites in the Pilbara, most notably the town 
of Wittenoom. other registered sites include 
Thevanard and varanus Islands.

The shire of Ashburton contains a number 
of offshore islands that provide important 
marine habitat and marine resources including 
petroleum. barrow Island is the second largest 
island in Western Australia with an area of 202 
km2. It is a Class A nature reserve designated 
for the “Conservation of flora and fauna” and 
is surrounded by the barrow Island marine 
Park and barrow Island marine management 
Area (figure 10). The barrow Island nature 
reserve is considered one of the most important 
conservation reserves in the state due to its 
importance as a biological refuge. The island 
is home to 22 endemic species of mammal, 
reptile, bird and subterranean fauna (DEC, 2012), 
many of which are considered threatened fauna 
(20 taxa) because they are not found on the 
mainland (EPA, 2007). both barrow Island and 
Thevenard islands are subject to mining activity 
associated with Chevron’s Gorgon lnG project. 
Additional information on barrow Island and 
Thevenard Island is contained within section 9.

11Pilbara state of the environment rePort 2013



2.1.2 Environmental priorities

The priority environmental themes for action in 
the shire of Ashburton are air, water, coasts and 
built environments. As stated previously, it is 
recognised that direct responsibility for decision-
making and management of the majority of 
environmental issues and impacts lies with 
many state Government agencies or land 
managers. Accordingly, this section will focus on 
the decisions and activities of local government 
that influence the protection and management 
of the environment. Advocacy opportunities 
(i.e. where local government’s main role is to 
provide a voice for the community and work 
in partnerships to deliver outcomes) will be 
highlighted where possible.

Air

Although air quality is generally good, dust is 
a significant issue across the Pilbara and can 
impact on the health of both humans and 
the environment. As no ports in the shire of 
Ashburton currently export iron ore, the main 
sources of dust in the region is from fire. not 
only do bushfires generate large volumes of 
particulate matter, but the fires also burn off 
the cryptograms holding the soil together and 
leave behind a fine friable powder that becomes 
airborne at very low wind speeds (bhP, pers 
comm). Dust may also be generated from 
transport and industrial processing; however, 
impacts from these sources tend to be localised 
(figure 9).

Another potentially significant air quality issue 
is associated with the Wittenoom Town site, 
Wittenoom Airfield, Wittenoom Gorge, Yampire 
Gorge and the Joffre Creek flood plain between 
the Wittenoom Townsite and the fortescue 
River. This area is a registered contaminated 
site due to the known presence of free asbestos 

fibre contamination within soils at the site. 
Although waterborne migration of asbestos has 
been identified as the most significant method 
of migration, windborne migration has been 
considered more significant in terms of health 
risk associated with respirable fibres (GhD and 
Pb, 2006). Wittenoom has been classified under 
the Contaminated sites Act as “Contaminated - 
Remediation Required” and its status as a town 
has been formally removed; however, no action 
has yet been undertaken to clean up the site.

further discussion on the issues and pressures 
associated with air quality in the Pilbara is 
contained in section 4.

The following objective for air quality 
has been proposed:

levels of particulates in the air meet the 
relevant standards in order to protect 
health, amenity and the environment.

In order to meet this objective, the shire of 
Ashburton should:

• manage shire waste disposal facilities to 
reduce offsite impacts including fires.

• Continue to work with the DEC regarding the 
management of bushfires.

• Advocacy: Work with state Government and 
industry to improve practices and extend the 
Port hedland Air Quality management Plan 
framework and governance structure across 
the whole of the Pilbara

Progress towards the objective is proposed to be 
measured via the following indicator:

number of exceedances of particulate 
levels with state Government-agreed 
standards.
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Water

The availability of and access to water is 
a significant consideration for growth and 
development across the shire. Drinking water 
is provided in onslow by the Water Corporation, 
while Rio Tinto owns and operates schemes for 
Tom Price, Paraburdoo, and Pannawonica.

Water for onslow is supplied from the Cane 
River bore field, from a Priority 1 public drinking 
water source area, located some 30 kilometres 
to the east of the town within the Carnarvon 
groundwater basin. Current infrastructure is 
considered to be at capacity and unreliable. 
The Water Corporation is investigating the 
feasibility of extracting additional water from the 
Cane River bore field and the birdrong aquifer. 
Inadequate water supply is considered to be a 
significant issue, delaying applications for new 
houses (WAPC, 2011).

The Water Corporation commenced a water 
efficiency program in the Pilbara in 2010. This 
included a leak detection program, installation of 
smart meters in some towns and an education 
campaign. The shire of Ashburton has also 
signed up to become a Waterwise Council to 
improve effective use of potable water within 
the onslow townsite.

Rio Tinto Utilities owns and operates the water 
supply schemes for Tom Price, Paraburdoo 
and Pannawonica. The company is licensed 
under the Water services licensing Act (1995) 
to supply potable and wastewater services to 
these towns, as well as Dampier in the shire 
of Roebourne. Tom Price, Pannawonica and 
Paraburdoo are supplied with water from bore 
fields in shallow alluvial aquifers and supply 
is not currently considered to be at capacity. 
Groundwater management is administered 
by Rio Tinto through Groundwater operating 
strategies which are agreements between the 
Department of Water and Rio Tinto detailing 
abstraction and monitoring requirements 

and reporting by both parties. Drinking Water 
source Protection Areas are currently being 
established by the Department of Water for both 
Tom Price and Paraburdoo and water quality 
is managed in accordance with the recently 
signed memorandum of Understanding with the 
Department of health for Drinking Water Quality 
(Rio Tinto Utilities, 2012).

Tom Price’s parks and reserves are irrigated using 
shire bores located in the township. north Tom 
Price uses mains water for park and reserve 
irrigation.

Although wastewater treatment facilities are 
also operated in most towns, only limited reuse 
of treated wastewater occurs in the townsites. 
Rio Tinto has; however, commenced a reuse 
program whereby surplus water from below 
water table mining at marandoo mine is used 
to grow Rhodes grass under a pivot irrigation 
system on hamersley station, 45 km north east 
of Tom Price (Rio Tinto, 2012). surplus water 
will also be reinjected to the southern fortescue 
borefield to replenish the aquifer which supplies 
the Tom Price township (DoW, 2011).

Rio Tinto recognises the importance of 
sustainable development and has made a 
commitment to optimise management of water 
resources and minimise disturbance of land 
and water bodies. Rio is also working with the 
state Government to reduce pressure on the 
millstream aquifer by developing an additional 
drinking water supply source at bungaroo valley. 

further discussion on the issues and pressures 
associated with water resources in the Pilbara is 
contained in section 5.

The following objectives for water resources 
have been proposed:

• Provide for the water needs of the 
future community and environment and 
optimise efficient use of fit-for-purpose 
supplies.

• sustainably manage the water resources 
of the shire of Ashburton to maintain 
environmental, cultural and social 
values.

• manage discharges to ground and 
surface waters to avoid contamination.

In order to meet these objectives, the shire of 
Ashburton should:

• Develop a water conservation plan for water 
use across the shire

• Educate the community regarding the need to 
use water wisely

• maximise use of treated wastewater from the 
onslow wastewater treatment plant for fit-
for-purpose use including irrigation of playing 
fields and streetscapes

• Ensure that planning decision-making is 
consistent with the DoW’s Water Quality 
Protection note: land Use Compatibility 
within Public Drinking Water source Areas in 
the vicinity of any drinking water borefields, 
including the requirements for well-head 
protection zones.

• Advocacy: Work with the Water Corporation 
and Rio Tinto to improve water use practices 
across the community and mining operations, 
and maximise fit-for-purpose use of recycled or 
dewatering water.

Progress towards the objectives is proposed to be 
measured via the following indicators:

• Water use per capita per annum.

• Water allocation within sustainable 
yield limits.

• health of significant water-dependent 
environments.

Coasts

onslow is one of the most cyclone affected 
towns on the Western Australian coastline, 
averaging one cyclone with wind gusts in excess 
of 90 km/h every two years. between 1953 
and 1963 onslow suffered five severe cyclone 
impacts having wind gusts exceeding 170 km/h 
and a further three cyclones causing damage, 
some flood related (shire of Ashburton, 2010a). 
Cyclones are generally associated with flooding 
and have the potential to increase storm surges 
in coastal areas.

The shire of Ashburton has acknowledged that 
the cyclone activity around onslow increases 
the risk of the town being affected by flooding 
and storm surge to the extent that they have 
identified the onslow Coastal hazard special 
Control Area in their Town Planning scheme 
no 7. This special control area provides for the 
shire to require any planning application to be 
supported by an assessment, prepared to the 
satisfaction of council, of the impact of potential 
flood and storm surge events on the proposed 
development. The location of the special control 
area was determined on the basis of a storm 
surge study completed by halpern Glick and 
maunsell in 2000 based on modelling that was 
undertaken by Global Environmental modelling 
systems, to meet the criteria outlined in state 
Planning Policy 2.6: Coastal Planning Policy 
(2003). As this policy has been revised, further 
work was required to assess the impact of global 
climate change.

landCorp commissioned m P Rogers & Associates 
to conduct a coastal vulnerability assessment of 
the onslow townsite. This report recommended 
setbacks to allow for the action of physical 
coastal processes that range from 30 m (for 
the area protected by the seawall) up to 372 
m for the land adjacent to 4 mile Creek (m 
P Rogers & Associates, 2011). modelling for 
coastal inundation showed that large areas 
of onslow and its surrounds are vulnerable to 
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inundation and provided advice regarding design 
event water levels and finished floor levels. Any 
proposed development in onslow should account 
for these levels and recommendations.

A further consideration at onslow is the recent 
presence of moored vessels in beadon Creek that 
provide floating accommodation for workers. 
Permission for the presence of these ‘floatels’ 
has been granted by Department of Transport, 
as the shire of Ashburton has no jurisdiction over 
these waters. mooring areas have been leased 
to Chevron for 2 years, ending in 2013. Plans for 
lease renewal or additional vessels are uncertain 
and depend on development of accommodation 
in onslow. Concern has been expressed; however, 
by the shire of Ashburton that additional 
‘floatels’ will be established at this location, 
reducing local community access to the Creek for 
social and recreational activity.

There are currently no designated sites for coastal 
camping in the shire of Ashburton; however 
some camping is known to currently occur at the 
mouth of the Ashburton River and along other 
areas of the coast. Impacts from recreational use 
of the coast are increasing, with greater numbers 
of people having access to the coast, seeking off-
road experiences, camping, boating and fishing. 
Consideration must be given to improving the 
management of coastal recreation so that the 
environmental, recreational and cultural values of 
the coast can be maintained into the future.

further discussion on the issues and pressures 
associated with coastal areas in the Pilbara is 
contained in section 8.

The following objectives for the coast have 
been proposed:

• Ensure protection of assets and values in 
areas susceptible to coastal vulnerability.

• no further loss or degradation of 
coastal habitat.

In order to meet these objectives, the shire of 
Ashburton should:

• Ensure that any development in onslow 
addresses the requirements of the report on 
onslow Townsite Planning: Coastal setbacks 
& Development levels( m P Rogers & 
Associates, 2011).

• Ensure that any substantial future 
development is supported by a current storm 
surge and flood inundation study consistent 
with the most current predictions for sea level 
rise and coastal processes.

• Undertake a strategic assessment of 
coastal recreation and access and develop 
a framework for the future management of 
coastal recreation, having consideration of 
signage, access and safety.

• Consider opportunities for joint management 
of the coasts with traditional owners

• Work with the Department of Transport 
to manage impacts of the use of floatels 
and consider the opportunity to require 
planning approval.

Progress towards the objectives is proposed to 
be measured via the following indicators:

• value of assets in areas vulnerable to 
sea level rise and storm surge.

• Area of mangrove loss.

Built environments

The key built environments in the shire of 
Ashburton are onslow, Tom Price, Pannawonica 
and Paraburdoo. With the exception of onslow, 
these townsites were established to support the 
exploration and mining of iron ore in the region. 
Whilst Tom Price and Paraburdoo have been 
normalised, with responsibility for municipal 
services being transferred from hamersley Iron 
to local government, Pannawonica is still a 
“closed town”, with all services being provided 
by Rio Tinto.

The shire also has a number of remote 
Aboriginal communities. These include bindi 
bindi, Wakathuni, bellary (Innawonga), 
Youngaleena, Ullawarra, ngalakura, Yatharla 
and ngurawaana. services in these communities 
are provided by a variety of agencies including 
Aboriginal Corporations, and the responsibility 
for management resides with a number of 
federal, state and local Government agencies. 
many remote communities are on pastoral 
stations, while others have been excised 
and the Crown land is vested in the relevant 
Aboriginal Corporation. Community layout 
plans have been prepared for Wakathuni, 
Innawonga, Youngaleena and ngurawaana by 
the Western Australian Planning Commission. 
These plans establish development requirements 
based on need and social/cultural, physical, 
environmental and economic opportunities 
and constraints. They provide a framework for 
decisions made by the Community on land 
use planning matters in the short to medium 
term. further information is available on the 
Department of Planning website.

Power supply for Tom Price, Pannawonica and 
Paraburdoo is provided by Rio Tinto, from a 
gas-fired power plant in Dampier. Electricity 
in onslow is provided via a 3.6 megawatt gas 
turbine power plant operated by onslow Electric 
Power. The existing power supply is considered 
to be inadequate as the voltage is too low (200 
volts) and the supply is operating at 25% below 
capacity (landCorp, 2012). During summer peak 
loads, the onslow power station requires support 
from temporary diesel generation. An increase 
in power load by onslow salt or new industrial 
expansion will require a review of onslow’s 
energy generation strategy (WAPC, 2011).

The shire of Ashburton is responsible for 
waste management and provides rubbish 
collection services in onslow, Pannawonica and 
Paraburdoo. limited recycling occurs, with the 
exception of steel/scrap metal, largely as a 

result of high contamination rates and transport 
costs. Currently, capacity at the onslow tip site 
has been reached, and there is only about 
12 months capacity in Paraburdoo, with Tom 
Price under pressure as well. Planning has 
commenced to identify an appropriate site 
for a landfill in onslow and a transfer station 
in Paraburdoo. The shire will also consider 
opportunities for increased reuse and recycling 
as part of the planning being undertaken.

In Tom Price and Paraburdoo, Rio Tinto Utilities is 
responsible for the provision of electricity, water 
and wastewater services, as well as maintenance 
of some community facilities. The shire of 
Ashburton maintains the parks and stormwater 
system. Water for irrigation of parklands in Tom 
Price is provided by mains water, although some 
negotiation is occurring between the shire and 
Rio regarding the opportunity to use treated 
wastewater. The stormwater systems in Tom 
Price and Paraburdoo are reaching the end of 
their construction lifespan and now require 
significant upgrades to maintain adequate levels 
of service.

As previously stated, onslow’s water supply, 
provided by the Water Corporation through the 
onslow Town supply scheme, is operating at 
capacity. Water supply has been identified as a 
significant impediment to future development 
(WAPC, 2011). Wastewater in onslow is provided 
by the Water Corporation and the wastewater 
treatment plant is also operating at capacity. 
Expanding the plant is possible but odour from 
the plant could constrain development west 
of the town. In the longer term, the treatment 
plant might require relocation (landCorp, 2012).

The shire of Ashburton is committed to the 
delivery of distinctive and well-serviced places 
that are well planned, accessible and safe, with 
quality public infrastructure (shire of Ashburton, 
2012). Although planning control is provided by 
the shire of Ashburton local Planning scheme 
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no.7, limited strategic planning has been 
undertaken across the shire to guide growth, 
as the shire is yet to complete their local 
Planning strategy. It is recognised; however, 
that a significant level of influence by RioTinto 
over both Tom Price and Paraburdoo provides a 
challenge for the implementation of a strategic 
vision for the shire. 

local planning has been undertaken for the 
onslow townsite and the Ashburton north 
strategic Industrial Area. Additional guidance 
for built form in onslow is provided within the 
Pilbara vernacular handbook, Part 5, which 
outlines advice on responding to climate; 
incorporating natural landscapes; building on 
the Pilbara character and identity; enhancing 
liveability; and mobilising for change (land 
Corp, 2012). 

further discussion on the issues and pressures 
associated with built environments in the Pilbara 
is contained in section 11.

The following objectives for built environments 
have been proposed:

• Ensure the management of stormwater 
addresses water quality as well as 
flooding.

• Improve the efficiency of energy use 
and optimise the use of renewable 
energy resources.

• minimise waste and associated 
environmental impacts, while 
maximising re-use and recycling.

In order to meet these objectives, the shire of 
Ashburton should:

• Provide strategic guidance for the 
future planning and development of 
the shire through completion of a local 
Planning strategy.

• Ensure proposed development is consistent 
with the principles and recommendations 
of landCorp’s Pilbara vernacular handbook, 
noting specific recommendations for onslow.

• Provide streetscapes, public places and spaces 
that enhance the local character of towns 
and integrate with the natural environment, 
optimising shade with locally native plants.

• Work with state Government and industry to 
ensure holistic planning and development 
occurs that is consistent with the strategic 
vision for the shire.

• Develop stormwater management plans 
for onslow, Paraburdoo and Tom Price that 
ensure appropriate levels of service will be 
maintained and water quality of stormwater is 
addressed.

• Work with RioTinto to optimise the use of 
treated wastewater from its wastewater 
treatment plants.

• Encourage the installation of water and 
energy efficient fittings and fixtures including 
photovoltaic panels, solar hot water systems, 
greywater systems and smart meters in 
private and public buildings.

• Ensure planning for future waste management 
facilities optimises opportunities for reuse and 
recycling of waste.

Progress towards the objective is proposed to be 
measured via the following indicators:

• flooding in townsites.

• Energy consumption per dollar gross 
regional product.

• Amount of waste to landfill per capita.

• Proportion of waste recycled/ reused.
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2.1.3 Individual report card

The following report card focuses on activities that are the direct responsibility of the shire. 
It should be reviewed (remeasured and reported) annually to support the implementation of 
the strategic Community Plan. objectives and indicators are outlines in the preceding sections. 
Additional information on measurement and reporting is contained in section 12.

THEME STATE PRESSURE SHIRE RESPONSE PROGRESS  
& TREND

Air Air quality generally good with localised 
occurrences of high levels of particulates.

bushfires have potential to 
significantly impact on air quality.

manage tip site fires and issue permits and infringements 
where required.

Amber  
(in decline)

Water Water supply issues are delaying development in 
onslow. 

Increasing population and climate 
variability is putting pressure on 
scarce water resources, as is mine 
dewatering and over abstraction. 

•  Work with the community to improve efficiency of use 
and with Rio Tinto to maximise reuse of fit-for-purpose 
water sources.

• Develop a water conservation plan for water use across 
the shire.

Red  
(improving)

Coasts significant areas of coastline affected by 
uncontrolled access. Port areas impacted by 
dredging and shipping activities. some assets 
under threat from coastal vulnerability.

Coastal areas under pressure from 
storm surge and sea level rise, 
recreational impacts and port activities 
including dredging.

• Undertake a strategic assessment of recreation impacts 
on the coast and develop a strategy to improve 
outcomes.

• Develop a strategy to manage coastal vulnerability 
across the shire.

Amber  
(in decline)

Built 
environments

Upgrades required to stormwater systems in 
townsites. limited waste reuse or recycling. 
lack of urban amenity and access to affordable 
housing.

high population growth rates, 
increasing cost of construction and 
land assembly issues.

• Prepare a local Planning strategy.

• new development is consistent with Pilbara vernacular 
handbook.

• Develop stormwater management plans for onslow, 
Paraburdoo and Tom Price.

• Install water and energy efficient fittings and fixtures in 
public buildings.

• Planning for future waste management facilities will 
optimise opportunities for reuse and recycling of waste.

Amber 
(improving)
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2.2 TOWN OF PORT HEDLAND
The Town of Port hedland comprises nearly 
12,000 square kilometres between the shires of 
Roebourne and East Pilbara (figure 11). It has a 
large expanse of coastline and generally follows 
the catchments of the Yule and Turner Rivers. 

Port hedland is well known for its enormous iron 
ore and salt stockpiles, which are transported 
out of Australia’s largest bulk commodity port. 
Its population of just over 20,000 resides in 
two main centres, Port and south hedland, 
as well as in a number of remote Aboriginal 
communities which include Jinparinya, marta 
marta, Yandeyarra, Punju njamal, strelley, Tkalka 
boorda, Tkalka Wara and Woodstock.

Growth in Port hedland is highly dependent on 
the resources industry and the world’s demand 
for steel. It has seen enormous growth pressure 
in the last ten years, evidenced by the state 
Government’s vision for Port and south hedland 
to become one of the Pilbara’s two regional 
cities, with an ultimate population of 50,000. 

The Town of Port hedland created a vision for 
the town that sits at the core of the Town of Port 
hedland’s strategic Plan 2010-2015. This vision 
sees Port hedland as 

“A place of vast horizons, story and 
discovery, of people and possibility; where 
the profoundness of the past meets with 
the potency of the future.”

This vision will guide the transformation of the 
town into a regional city as it underpins the 
Town of Port hedland’s strategic documents 
such as the Pilbara’s Port City Growth Plan 
and the strategic Community Plan. The Port 
hedland strategic Community Plan (2012b), 
which represents the needs and aspirations of 
the community, sets out the vision for the next 
10 years.

strategic theme 3: environment, aims to deliver 
“A city in which we live in balance with our 
unique surrounds” by 

Creating a vibrant and diverse place to 
live that is in balance with the natural 
elements of our surroundings and cultural 
heritage. A safe, modern and attractive 
city, Port hedland is a community where 
generations of residents are proud to 
call home and establish themselves 
as a permanent fixture in the unique 
environment of Port hedland.

It is supported by a number of identified actions 
for the Town of Port hedland, including the 
need to:

• Address housing shortage and affordability 
through using Council held land, providing 
high quality modular construction, providing 
incentives and other forms of inducement to 
deliver housing by 2013.

• Provide safe and accessible community 
facilities, libraries, services and public open 
spaces that connect people and neighbours.

• Provide environmental protection and 
management and ensure that resources are 
used sustainably.

• Develop education, research and strategic 
investment opportunities for ‘clean 
technology’ industrial development.

• Provide environmental protection and 
management that ensures that natural 
resources are used sustainably.

• maintain our natural and built resources 
to ensure their long term protection for 
the future.

• facilitate industry and town growth, while 
preserving and celebrating the unique 
environmental assets, consistent with The 
Town’s pro-development position.

• Achieve sustainable outcomes for the local 
community, while minimising negative 
impacts through the Town’s strong working 
relationships with the mining industry.

The strategic Community Plan also contains a 
number of indicators that will be tracked and 
reported as the Corporate business Plan is 
implemented. It will be reviewed by Council to 
ensure ongoing alignment to community needs.

The indicators in the strategic Community Plan 
that are relevant to this report are:

• Improved housing affordability (within 25% of 
Perth prices).

• A clearly defined plan is implemented to meet 
water needs.

• Developed and implemented environmental 
protection and management plan.

• Reduction in dust and noise pollution levels.

• Increased facilities for sustainable use of 
power and water.

• Increased partnerships with industry and 
community to manage natural and built 
resources sustainably.

• Increased level of recycling initiatives in the 
Town of Port hedland.

2.2.1 State of the Environment

The Port hedland economy has grown 61% 
over the last three years (Town of Port hedland, 
2012a). This has resulted in enormous pressure 
for growth in an already heavily constrained 
environment which is being increasingly affected 
by climate variability. Port hedland has seen 
an increase in temperature since 1970 and it 
also likely to see in increase in cyclones in the 
near future. 

The Town of Port hedland local government 
area contains significant water resource assets 
including the De Grey River, Eighty mile beach 
system and leslie (Port hedland) saltfields 

system which are nationally important wetlands 
listed in the Directory of Important Wetlands 
in Australia (figure 12). most surface water 
systems are seasonal, and the Town contains the 
Turner, Yule and lyndon River catchments, and 
the mouth of the De Grey River. There are also a 
number of ephemeral creeks which provide key 
flowpaths for heavy rainfall events, particularly 
during the summer cyclonic episodes which 
occur every few years. Groundwater is used for 
almost all water supplies, with key aquifers near 
townsites fully allocated (figure 13).

The Town of Port hedland contains three IbRA 
subregions2: Roebourne, Chichester and a small 
portion of Pindanland. vegetation types in these 
regions are predominantly hummock grassland 
with scattered shrubs, with the remainder a 
mixture of low woodland and sparse shrubs, 
with small amounts of samphire, tidal mudflats 
and mangroves located in coastal region (figure 
14). A more detailed description of the bio 
sub-regions of the Pilbara is found in section 
3.2 of the Pilbara framework: Regional Profile 
(WAPC, 2009) and in the DEC’s biodiversity Audit 
(DEC, 2003a).

The national strategy for the Conservation of 
Australia’s biological Diversity (1996) contains 
an objective to ‘establish and manage a 
comprehensive, adequate and representative 
system or protected areas covering Australia’s 
biodiversity’. There is only one terrestrial 
conservation reserve, mungaroona Range 
nature Reserve, as well as two offshore islands: 
bedout Island and north Turtle Island. These 
areas account for just under six per cent of land 
tenure in the Town of Port hedland. This level 
of reservation is less than that of the Pilbara; 
and is considerably less than the internationally 
recognised standard of reservation of between 
10 and 15% of each bioregion.

2 IbRA regions are Interim biogeographical Regions or bioregions and bio-subregions. This framework was developed 
by the Commonwealth and state governments to better understand the terrestrial and aquatic biodiversity
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A search of the DEC Threatened species data 
base revealed ten species of priority flora, as 
well as eighteen species of rare fauna, two 
specially protected fauna species, thirteen 
species of priority fauna and 37 fauna species 
protected under international agreements 
(figure 15). These include the Green turtle, 
flatback Turtle, northern Quoll, Crest-tailed 
mulgara, banded hare-Wallaby and bilby. These, 
and others such as the Dugong and Peregrine 
falcon are also protected under the Environment 
Protection biodiversity Conservation Act 1999. 
Although most turtles use offshore islands for 
nesting purposes, there are two significant 
nesting sites in the Port hedland area: munda 
beach and Cemetery beach. The munda beach 
rookery is one of the largest nesting sites for the 
flatback turtle in Western Australia.

one priority ecological community exists 
within the Town of Port hedland - four plant 
assemblages of the Wona land system 
(previously “Cracking clays of the Chichester and 
mungaroona Ranges”). Additionally the beaches 
and coastal estuaries of the Port hedland coast 
are highly valued as habitat for sea turtles and 
mangroves. 

The soils of Port hedland are generally 
comprised of deep red, often calcareous sandy 
soils over sandy loams. Although these soils tend 
to be free draining, the depth to the water table 
is generally shallow. soils in south hedland are 
predominantly red sandy loam which becomes 
very hard when dry, and waterlogged in heavy 
rains. The risk of encountering Acid sulfate 
soils is highest in the coastal lowlands with the 
coastal mangroves, tributaries and identified 
flood plains of stingray, Pretty Pool and four 
mile Creeks being mapped as containing high to 
moderate risk of Ass occurring within 3 m of the 
natural soil surface (figure 16). 

There are a number of sites registered on the 
DEC’s Contaminated sites Database. These occur 
mostly in the Port hedland townsite, such as 
the Port hedland Port Authority land and bhP 
biliton Iron ore operations, as well as in the 
Wedgefield Industrial Estate. most are associated 
with hydrocarbon pollution of the soil and 
groundwater.

The Town of Port hedland contains significant 
mineral resources. mining activity includes iron 
ore at Pardoo, Poondano and Anson-Wodgina, 
with substantial salt operations in the Port 
hedland townsite, and gems and semi-precious 
stones mined in the ord Ranges.

operations at the port result in a number of off-
site impacts on the Port hedland community and 
nearby environment including noise and dust 
(figure 17). Dust and noise from the iron ore and 
port operations are currently being managed 
through a management program, which involves 
the application of water to prevent dispersal of 
dust particles.

There are over 1000 registered Aboriginal 
heritage sites within the Town of Port hedland 
(figure 18). much of the areas surrounding 
the town sites is also subject to native Title, 
including a large area around Port hedland in 
which the ngarla People have been recognised 
as having native Title rights over the land. A 
native Title Agreement between the Kariyarra 
people and the state Government over the south 
hedland townsite has been established. In Port 
hedland, native Title negotiations between the 
Yamatji marlpa Aboriginal Corporation and the 
state Government are also being progressed to 
reach a similar agreement as that reached in 
south hedland (Town of Port hedland, 2012). 

The coastal margins from Cape Preston to Cape 
Keraudren are recognised as having natural 
heritage significance as it is listed on the 
Register of the national Estate. 

2.2.2 Environmental priorities

The priority environmental themes for action in 
the Town of Port hedland are air, water, coasts 
and built environments. As stated previously, it is 
recognised that direct responsibility for decision-
making and management of the majority of 
environmental issues and impacts lies with 
many state Government agencies or land 
managers. Accordingly, this section will focus on 
the decisions and activities of local government 
that influence the protection and management 
of the environment. Advocacy opportunities 
(i.e. where local government’s main role is to 
provide a voice for the community and work 
in partnerships to deliver outcomes) will be 
highlighted where possible.

Air

The significant level of activity at the Port 
hedland port, which is expected to increase 
further in the next few years, results in high 
levels of particulate emissions which have the 
potential to impact on the health and amenity 
of the environment and Port hedland residents. 
The particulate emissions, or dust, are comprised 
primarily of iron-oxide particles (93%) with 
measurable levels of sodium, magnesium, 
aluminium, calcium, manganese and copper. The 
importance of this issue has been recognised 
by Government, through the establishment 
of a taskforce with the objective of providing 
effective dust management strategies within 
Port hedland. The Taskforce reported in march 
2010 with the release of the Port hedland Air 
Quality and noise management Plan.

The Port hedland Air Quality and noise 
management Plan (Department of state 
Development, 2010), is a comprehensive plan 
for the ongoing management of air quality 
and noise in Port hedland. The Dust Taskforce 
makes recommendations to manage both issues 
with regard to health risk assessment and 
analysis; land use planning; industry initiatives; 

and governance. These recommendations have 
been considered in the development of the 
Port City Growth Plan, which aims to achieve 
a greater balance between industry and the 
management of potential environmental health 
risks by changing the approach to planning and 
development in the West End of Port hedland. 
Decisions on future land use in the West End will 
also be guided by health-risk studies which are 
still continuing.

The Taskforce also recommended the adoption of 
an interim air management criterion of 70 μg/
m3 (24 hour average) with 10 exceedences per 
calendar year. This criterion is higher than current 
nEPm standards, as it is recognised that the dust 
composition in the Pilbara (hedland airshed) 
is very different from the dust composition of 
cities and farming land that the nEPm standard 
is based on. The Taskforce also notes that this 
criterion is part of a continuous improvement 
framework within which industry can work to 
reduce emissions over time (Department of state 
Development, 2010).

Particulate emissions are continually 
measured across Port hedland by the Port 
hedland Industries Council and this real-time 
information is available to the public on the Port 
hedland Industries Council website (http://
phicmonitoring.com.au/monitor/rt/realtime.
jsp?siteId=371). This data is used by the Dust 
Taskforce to make broad level management 
decisions. It is interesting to note that all 
monitoring sites are influenced by high regional 
dust levels and many sites are recording dust 
from sources other than the export industry, 
including traffic movements and construction 
activities, as well as bushfires.

In order to address dust generated from port 
activities, the Port hedland Port Authority has 
produced Dust management Guidelines that were 
developed as a collaborative industry initiative 
by Port hedland Industries Council members. The 
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PhPA Dust management Guidelines describe 
what is broadly considered to constitute leading 
practice for dust management in bulk materials 
handling processes, making recommendations 
for site specific application, taking into account 
a range of factors including local conditions 
and circumstances, available knowledge and 
technology, operational and maintenance 
aspects, safety and financial considerations 
(PhPA 2012).

vegetated dust buffers are an effective 
management tool in the abatement of dust. 
This is evidenced in Kalgoorlie-boulder where 
the Goldfields Dust Abatement Committee 
and Kalgoorlie-boulder Urban landcare Group 
planted a large “Green belt” between the 
mining area of Kalgoorlie-boulder and the 
city, which has noticeably reduced dust in the 
townsite. A small planted dust buffer exists 
in Port hedland on the boundary of the port 
facilities and rest of the town. The buffer zone 
runs along the southern side of Wilson street to 
protect the commercial and residential areas to 
the north from a proportion of the dust created 
by the port. Consideration should be given to 
increasing the area of the dust buffer within the 
port and in other areas of Port hedland.

Although operational dust emissions from local 
sources are recognised as the main source of 
airborne dust loadings across Port hedland 
(Department of state Development, 2010), a 
number of other sources including bushfires 
contribute to high environmental dust levels. 

further discussion on the issues and pressures 
associated with air quality in the Pilbara is 
contained in section 4.

The following objective for air quality has been 
proposed:

levels of particulates in the air meet the 
relevant standards in order to protect 
health, amenity and the environment.

In order to meet this objective, the Town of Port 
hedland should:

• Consider opportunities to enhance the planted 
dust buffer in and around the Port hedland 
port.

• manage shire waste disposal facilities to 
reduce offsite impacts including fires.

• Continue to work with the DEC regarding the 
management of bushfires.

• Advocacy: Work with the Port hedland 
Industries council to improve practices 
and implement the recommendations and 
governance structure proposed in the Port 
hedland Air Quality management Plan.

Progress towards the objective is proposed to be 
measured via the following indicator:

number of exceedances of particulate 
levels with state Government-agreed 
standards.

Water

Port hedland relies on abstraction from the 
alluvial sediments of the Yule and De Grey river 
valleys for its water supply, which is managed 
by the Department of Water and supplied by 
the Water Corporation through the Port hedland 
Water supply scheme. The Yule River wellfield 
is located approximately 45 kilometres to the 
west of Port hedland, while the De Grey River 
wellfield is approximately 60 kilometres to the 
east. Water is stored in tanks in south hedland 
and then transferred to other bulk storage tanks 
in the Port area and on finucane Island. 

Pilbara port operations are large users of water, 
often with a vast majority of scheme water 
being used for dust suppression. The need for 
efficient water use in ports is critical, particularly 
as drinking water is essential to support the 
continued growth of Pilbara cities and towns, 
and this has been recognised by industry as 
part of the preparation of the Dust management 
Guidelines: leading practice (PhPA 2012). The 

Department of Water is also working with 
industry to produce water efficiency guidelines 
for port water use which will be used to assist 
the preparation of water efficiency plans.

Water consumption levels are high, with Port 
hedland using approximately 50% more water 
per capita than Perth, although less than other 
Pilbara regional centres. This may be a result 
of the efficiency programmes that have been 
in place for several years which have helped to 
reduce per capita residential and per tonne port 
water consumption. The current infrastructure 
and supply is considered to be near capacity 
(land Corp, 2012). new water sources are 
necessary to meet the high growth predictions 
of the town.

There are two wastewater treatment plants that 
service Port and south hedland. These plants 
treat water to a secondary standard and 100% 
of the water is reused to irrigate public open 
spaces and recreational areas. The Port hedland 
wastewater treatment plant is proposed to 
be decommissioned in 2014, with sewerage 
services to be provided by the upgraded south 
hedland treatment plant. This is largely to 
facilitate development opportunities in the town.

As part of the south hedland Wastewater 
Treatment Plant upgrade the Water Corporation 
will construct a new purpose built water 
recycling facility. The facility will provide ‘fit 
for purpose’ water for businesses that do not 
need to use high quality scheme water (Water 
Corporation, 2012c). Recycled water is currently 
used in hedland to irrigate the golf course, 
turf club and various town ovals. however, the 
new recycling facility will be able to supply 
highly treated water for industrial processes, 
dust suppression, materials handling and road 
construction.

Although the Town of Port hedland is currently 
maximising the use of treated wastewater, 
the need to identify “new” sources of water to 

facilitate development provides the impetus 
to increase water conservation and efficiency 
measures across the community and industry, as 
well as support opportunities for leading edge 
water technologies. Consideration should also 
be given to opportunities for the use of mine 
dewatering water for fit-for-purpose uses.

further discussion on the issues and pressures 
associated with water resources in the Pilbara is 
contained in section 5.

The following objectives for water resources 
have been proposed:

• Provide for the water needs of the 
future community and environment and 
optimise efficient use of fit-for-purpose 
supplies.

• sustainably manage the water 
resources of the Pilbara to maintain 
environmental, cultural and social 
values.

• manage discharges to ground and 
surface waters to avoid contamination.

In order to meet these objectives, the Town of 
Port hedland should:

• Develop a water conservation plan for water 
use across the Town.

• Educate the community regarding the need to 
use water wisely.

• Continue to maximise use of treated 
wastewater from the south hedland. 
wastewater treatment plant for fit-for-purpose 
use including irrigation of playing fields and 
streetscapes.

• optimise use of fit-for-purpose water and 
substitute alternative sources for drinking 
water where possible.

• Ensure that planning decision-making is 
consistent with the DoW’s Water Quality 
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Protection note: land Use Compatibility 
within Public Drinking Water source Areas in 
the vicinity of any drinking water borefields, 
including the requirements for well-head 
protection zones.

• Advocacy: Work with state Government to 
develop a clear and implementable plan to 
meet the water needs of the future.

• Advocacy: Work with the Water Corporation 
and industry to improve water use practices 
across the community and mining operations, 
and maximise fit-for-purpose use of recycled 
or dewatering water.

Progress towards these objectives is proposed to 
be measured via the following indicators:

• Water use per capita per annum.

• Water allocation within sustainable 
yield limits.

• health of significant water-dependent 
environments.

Coasts

The expansive Port hedland coastline (figure 
19), which stretches for around 300km, contains 
a variety of mangroves, warm water reefs, rocky 
coastal outcrops and sandy beaches, which 
provide important habitat for terrestrial and 
marine ecosystems. The Port hedland area is 
home to several species of mangrove, which are 
an integral part of coastal and marine processes. 
mangroves act as nursery, feeding and breeding 
grounds, and as buffer zones against wave 
action, thereby reducing erosion and storm surge 
damage to coastal areas. 

Port hedland’s beaches also provide important 
habitat for turtles. Concern surrounds the 
impact of lighting from industrial facilities 
and residential developments in the coastal 
area on turtle nesting activities. The EPA has 
responded with the release of an Environmental 

Assessment Guideline for protecting marine 
turtles from light impacts (EAG5), which 
specifically addresses approaches to proposal 
design and implementation to protect marine 
turtles from the adverse impacts of light.

Activities associated with the Port hedland port 
have the potential to significantly impact on the 
important coastal and marine values of the region. 
This includes dredging activities, shipping and 
other activities associated with mining and port 
operations. Port hedland is Australia’s largest port, 
in terms of total annual tonnes of throughput, 
and supports mining activities in the whole 
region. In the next three years, the Port hedland 
Port Authority has confirmed that this export 
will grow to more than double what is being 
currently shipped through both the inner and 
outer harbour (Town of Port hedland 2012). This 
increase is likely to result in further impacts on the 
mangroves and marine environment, which may 
also result in a decline in recreational values. 

fishing, boating and water sports are popular 
recreational activities of the Port hedland 
community and its visitors. Access to the coast 
in the Port hedland area outside the townsite 
is primarily via pastoral stations, which include 
mundabullangana and De Grey. Recent actions 
of campers, which include damage to fences, 
vandalism of equipment, uncontrolled fires, 
rubbish dumping and inappropriate access tracks, 
have led to the closure of both of these stations 
to the public. It is considered that the increase in 
the population of the region is resulting in similar 
impacts along the entire expanse of the Pilbara 
coastline.

The Pilbara coast is recognised as being one 
of the most cyclone-prone coasts in the world, 
averaging four cyclones a year between 
november and April. The growth of Port hedland 
is constrained by the potential for flooding and 
storm surges, and the response to this issue 
has produced the town’s existing pattern of 
segmented development. 
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Changes in climate are likely to lead to increased 
frequency and severity of storm events, resulting 
in an enhanced risk of storm surge and flooding. 
Key areas of risk include Pretty Pool, south 
West Creek and south Creek (adjacent to south 
hedland). land at the airport and the Wedgefield 
and boodarie Industrial areas is also substantially 
affected by flooding, and the south hedland 
wastewater treatment plant may also be at risk 
of inundation (Cardno, 2011).

further discussion on the issues and pressures 
associated with coastal areas in the Pilbara is 
contained in section 8.

The following objectives for the coast have been 
proposed:

• Ensure protection of assets and 
values in areas susceptible to coastal 
vulnerability.

• no further loss or degradation of 
coastal habitat.

In order to meet these objectives, the Town of 
Port hedland should:

• Ensure that any substantial future 
development is supported by a current storm 
surge and flood inundation study consistent 
with the most current predictions for sea level 
rise and coastal processes. Development in 
Port and south hedland should be consistent 
with the Port hedland Coastal vulnerability 
study (Cardno, 2011).

• Undertake a strategic assessment of 
coastal recreation and access and develop 
a framework for the future management 
of coastal recreation that actively protects 
dune, creek and mangrove ecosystems from 
degradation by off-road vehicles and other 
inappropriate uses.

• Consider opportunities for joint management 
of the coasts with traditional owners.
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• Advocacy: Work with the state Government 
and industry to ensure that any expansion 
of activities and/or infrastructure at the Port 
minimises impacts on the environment. 

Progress towards the objectives is proposed to 
be measured via the following indicators:

• value of assets in areas vulnerable to 
sea level rise and storm surge.

• Area of mangrove loss. 

Built environments

The key built environments in the Town of Port 
hedland are Port and south hedland, both of 
which provide a range of community services 
including cultural, recreation and shopping 
facilities. The Pilbara Planning and Infrastructure 
framework (WAPC, 2012) identifies that the role 
of this Pilbara city is to act as a gateway and 
service centre for the East Pilbara.

The future vision for the growth of this regional 
city is comprehensively outlined in the Pilbara 
Port City Growth Plan which was released in 
2012 by the Town of Port hedland together 
with the Department of Planning, Pilbara Cities 
office (Pilbara Development Commission), and 
landCorp. The Plan incorporates all land within 
the municipality of Port hedland, with primary 
focus on the settlement areas of south and 
Port hedland. It provides a high level strategic 
blueprint to facilitate the sustained growth of 
Port hedland into Pilbara’s Port City, including 
how it will relate to its landscape, protect 
natural environmental assets and respond to 
the challenges of climate change including 
infrastructure requirements. Additional guidance 
for built form in Port and south hedland 
is provided within the Pilbara vernacular 
handbook, Part 4, which outlines advice on 
responding to climate; incorporating natural 
landscapes; building on the Pilbara character and 
identity; enhancing liveability; and mobilising for 
change (land Corp, 2012). 

Power is supplied in Port and south hedland 
by horizon Power as part of the north West 
Interconnected Grid. Although there is some 
potential to upgrade the substations in these 
centres to cope with future development, 
provided additional land can be identified in 
Port hedland, it is recognised that additional 
generation capacity is required to enable the 
delivery of the Pilbara Cities vision.

As stated previously, water supply for Port 
and south hedland is provided by the Water 
Corporation from the De Grey River and Yule 
River borefields. This system is at capacity and 
the Water Corporation is investigating a new 
water source area approximately 200km east 
of Port hedland (West Canning basin), which 
may present a long term solution for the Town 
of Port hedland’s water demands. Until then, 
innovative solutions will be required to meet the 
immediate and short term demand for water 
(Town of Port hedland, 2012).

Waste management is a significant issue in 
the Town of Port hedland. The Town currently 
operates a landfill facility in south hedland 
and an incinerator in the Wedgefield Industrial 
area. Although the landfill facility is not nearing 
capacity, the Town is considering the closure and 
rehabilitation of this site in the medium term, 
largely in response to land use and buffer issues. 

The Town has no official waste recycling 
programs, although it is working with the 
community and contractors to divert glass 
and plastic from landfill during special events. 
Uncomingled steel is also diverted and reused 
where possible. The Town of Port hedland is also 
working with the local CARE group to deliver 
“Cash for Rubbish” which is a rubbish clean 
up incentive scheme, designed to encourage 
residents to care for their surroundings and the 
Town, while supporting fundraising opportunities 
for local community organisations, sporting 
groups and schools. 

A recent approval by the Environmental 
Protection Authority has paved the way for 
Australia’s first waste to energy plant to be built 
in boodarie near Port hedland. The $180 million 
plant, planned to be constructed by new Energy 
Corporation, will process as much as 100,000 
tonnes of rubbish a year. The plant will process 
commercial and industrial waste and may take 
as much as 50% to 80% of household municipal 
waste from Port hedland, converting gas from 
decomposing material into heat and power via 
a process of gasification. The energy produced, 
which could power more than 20,000 homes 
every year, is anticipated to be put into the grid, 
and may alleviate some of Port hedland’s energy 
issues.

further discussion on the issues and pressures 
associated with built environments in the Pilbara 
is contained in section 11.

The following objectives have been proposed for 
the built environment:

• Ensure the management of stormwater 
addresses water quality as well as 
flooding.

• Improve the efficiency of energy use 
and optimise the use of renewable 
energy resources.

• minimise waste and associated 
environmental impacts, while 
maximising re-use and recycling.

In order to meet these objectives, the Town of 
Port hedland should:

• Implement the Pilbara Port City Growth Plan.

• Ensure proposed development is consistent 
with the principles and recommendations 
of landCorp’s Pilbara vernacular handbook, 
noting specific recommendations for Port and 
south hedland.

• Provide streetscapes, public places and spaces 
that enhance the local character of towns 
and integrate with the natural environment, 
optimising shade with locally native plants.

• Develop stormwater management plans 
for Port and south hedland that ensure 
appropriate levels of service will be 
maintained and water quality of stormwater is 
addressed.

• Continue to work with the Water Corporation 
to optimise the use of treated wastewater 
from its wastewater treatment plants, 
substituting fit-for-purpose water for drinking 
water where possible.

• Encourage the installation of water and 
energy efficient fittings and fixtures including 
photovoltaic panels, solar hot water systems, 
greywater systems and smart meters in 
private and public buildings, particularly in 
Council-managed areas.

• Ensure planning for future waste management 
facilities optimises opportunities for reuse and 
recycling of waste.

• Consider establishment of a domestic recycling 
service.

Progress towards the objectives is proposed to 
be measured via the following indicators:

• flooding in townsites.

• Energy consumption per dollar gross 
regional product.

• Amount of waste to landfill per capita.

• Proportion of waste recycled/ reused.
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2.2.3 Individual report card

The following report card focuses on activities that are the direct responsibility of the Town of Port 
hedland. It should be reviewed (remeasured and reported) annually to support the implementation 
of the strategic Community Plan. objectives and indicators are outlined in the preceding sections. 
Additional information on measurement and reporting is contained in section 12.

THEME STATE PRESSURE SHIRE RESPONSE PROGRESS  
& TREND

Air Air quality generally good with localised 
occurrences of high levels of particulates.

Port operations and construction 
activities have potential to 
significantly impact on air quality.

• Consider opportunities to enhance the planted dust 
buffer in and around the Port hedland port.

Amber  
(improving)

Water Water supply issues are an impediment to future 
development. 

Increasing population, climate 
variability is putting pressure on 
scarce water resources, as is mine 
dewatering and over abstraction. 

• Work with the community to improve efficiency of 
use and with Water Corp to maximise reuse of fit-for-
purpose water sources.

• Develop a water conservation plan for water use across 
the Town.

Red 
(but 

improving)

Coasts significant areas of coastline affected by 
uncontrolled access. Port areas impacted by 
dredging and shipping activities. some assets 
under threat from coastal vulnerability.

Coastal areas under pressure from 
storm surge and sea level rise, 
recreational impacts and port 
activities including dredging.

• Undertake a strategic assessment of recreation impacts 
on the coast and develop a strategy to improve 
outcomes.

• Develop a strategy to manage coastal vulnerability 
across the Town.

Amber  
(in decline)

Built 
environments

lack of urban amenity and access to affordable 
housing.

Upgrades required to stormwater systems 
in townsites.

limited waste reuse or recycling.

high population growth rates, 
increasing cost of construction and 
land assembly issues.

• Implement the Pilbara Port City Growth Plan.

• new development is consistent with Pilbara vernacular 
handbook.

• Develop stormwater management plans for Port and 
south hedland.

• Install water and energy efficient fittings and fixtures in 
public buildings.

• Planning for future waste management facilities will 
optimise opportunities for reuse and recycling of waste.

Amber  
(improving)
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2.3 SHIRE OF ROEBOuRNE
The shire of Roebourne forms the central coastal 
part of the Pilbara region. With an area just over 
15,000 square kilometres, it is bounded by the 
Indian ocean in the north and west, the Town 
of Port hedland in the east, and the shire of 
Ashburton in the south (figure 20). settlement 
is largely confined to a string of towns along 
the coastal strip and the north West Coastal 
highway.

The shire has a rapidly growing population, 
largely due to natural resource projects in the 
region which include the mining of iron ore 
and other minerals, and oil and gas operations. 
Continuing expansion of these operations, new 
projects and investment in infrastructure are 
expected to drive further population growth in 
the shire.

The potential for growth in the shire has been 
recognised by the state Government, and it 
forms a key component of the Government’s 
Pilbara Cities vision. Under this vision, the state 
Government aims to deliver sustainable regional 
centres by ‘normalising’ land and housing 
supply, improving infrastructure and community 
facilities, while supporting the health and well-
being of the resident population (Government of 
Western Australia, 2010). 

The Karratha City of the north Plan (shire of 
Roebourne, 2010) offers a ‘roadmap’ for the 
transformation of Karratha from a resource 
town into a regional city of the north. It 
outlines principles, objectives and strategies 
for the integrated delivery of projects and 
outcomes, and provides specific guidance in 
terms of responsibilities, time and costs to 
ensure coordinated delivery and monitoring of 
outcomes.

The community’s aspirations for the shire have 
been recently outlined in the shire of Roebourne 
strategic Community Plan 2012 – 2022. The plan 
outlines the outcomes that the Council will be 
achieving through strategies provided in the 
Corporate business Plan over the next five years. 
The strategic Community Plan also incorporates 
state and regional plans including the Pilbara 
Planning and Infrastructure framework 2012, 
Karratha - City of The north Plan and the Pilbara 
Regional Council strategic Plan 2012-2014. 
These linkages help position the shire’s planning 
within a much broader context, allowing 
the consideration of current and emerging 
community needs and the identification of key 
stakeholders and interdependencies which may 
affect delivery of appropriate services to the 
community over time.

shire of Roebourne strategic Community 
Plan strategic theme 3: our natural and built 
Environment – Thriving and sustainable, has 
an associated goal to “strive to ensure our 
community lives sustainably in a thriving 
natural environment”. The shire of Roebourne is 
dedicated to achieving the following outcomes 
as part of their own activities:

• An environmentally responsible and 
sustainable organisation – through the 
protection and enhancement of the natural 
environment, open spaces, beaches and 
waterways.

• A sustainable and thriving natural 
environment – by exploring options to reduce, 
reuse or recycle our waste and minimize our 
carbon footprint.

• Environment that promotes healthy lifestyle – 
by providing shading in meeting places.

The shire will review its progress towards meeting the objectives of the strategic Community 
Plan and identifies the following outcomes and measures. 

O u T C O M E S S T R A T E G I C  I N D I C A T O R S

Community Volunteer Groups number of active voluntary groups working for clean 
beaches.

number of Environmental education programmes 
conducted.

number of participants attended.

Reduction in Waste and 
Improvement in water 
conservation

Developing and implementing Energy savings 
Action Plan.

Developing and implementing a water savings plan.

New Cycle ways and  
Cycling Trails Developed

number of new cycleways constructed.

Initiatives on Recycling number of new initiatives for developing partnerships 
with recycling agencies.

The shire of Roebourne will report on the 
progress of the strategic Community Plan 
annually as part of the Annual Report and will 
monitor progress internally against the projects 
and services outlined in the accompanying 
operational Plan. The quarterly reviews of the 
operational Plan will be available through the 
council website.

2.3.1 State of the Environment

The shire of Roebourne is well known for its 
considerable natural, cultural and heritage 
values. from the historic towns of Cossack and 
Roebourne, across the wide expanses of the 
pastoral stations across the Chichester plateau 
and back to the burrup Peninsula, which 
contains the world’s oldest and largest collection 
of rock art engravings, the shire is rich in natural 
resources. 

The ngarluma/Yindjibarndi people are 
recognised as having native Title rights over a 
significant portion of the shire of Roebourne 
and the Jaburara (or Yaburara) Aboriginal 
language group are recognised as the original 
inhabitants of the burrup Peninsula and 
Dampier Archipelago. The Dampier Archipelago 
contains one of the densest concentrations of 
rock engravings in Australia with some sites 
containing thousands or tens of thousands 
of images. It is listed on the Register of 
the national Estate and is protected by the 
Environment Protection and biodiversity 
Conservation Act as a matter of national 
Environmental significance.

The terrestrial areas of the Dampier Archipelago 
also support a diversity of flora from the Pilbara 
region. Approximately 32% of the flowering 
plant species known from the Pilbara region 
occur on the islands (DsEWPaC website, 2013). 
over one hundred species of birds have been 
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There are few places in the world where 
mangroves occur in arid conditions and as such 
the mangroves along the Karratha coastline 
are considered regionally significant arid 
zone mangroves (Government of WA, 2010). 
The waters off Karratha are also subject to 
substantial recreational fishing pressures due to 
the use of the town by fly-in fly-out workers as 
well as tourists during the winter months.

The shire contains significant water resource 
assets including the fortescue River and other 
significant surface water systems including a 
large proportion of the harding Dam catchment 
area (figure 23). Due to a number of issues 
regarding the ability of surface water systems 
to supply water in the Pilbara, groundwater 
is used for almost all water supplies, with a 
large proportion of this for mining use including 
dewatering. The key groundwater aquifers are 
the hamersley fractured rock aquifer, Pilbara 
fractured rock aquifer and Pilbara coastal saline 
aquifer (figure 24). 

The soils within the shire of Roebourne are 
predominantly alluvial sand in coastal areas, 
with silt and clay deposited on floodplains, 
with clay soils surrounding the rocky and stony 
soils of the Karratha hills. A search of the DEC’s 
contaminated sites database revealed nine 
registered contaminated sites in the shire, 
most of which are in relation to hydrocarbon 
contamination (figure 25). Although current 
information suggests the presence of soils with 
high to moderate risk of acid sulphate soils 
occurring along the coastline and mudflat areas 
of the shire, site investigations have yet to 
encounter any actual acid sulphate soils.

Although there are only two active mining 
operations in the shire of Roebourne - sino 
Cape Preston Iron and Dampier salt, Karratha 
provides administrative and service support 
to a substantial part of the booming resources 

industry in the Pilbara including Woodside’s 
north West shelf gas fields, with Cape lambert 
and Dampier providing the port infrastructure for 
the iron ore operations of Rio Tinto.

over two thousand indigenous heritage sites 
have been identified in the shire and are 
protected under the Aboriginal heritage Act 
1972 (figure 26). The shire of Roebourne also 
has a municipal heritage register which has 
recently been revised to incorporate additional 
information about the acknowledged heritage 
sites in the municipality. The shire of Roebourne 
is well known for the historic town of Cossack 
as well as many important heritage buildings 
and sites in the town of Roebourne. It is noted; 
however that the municipal heritage Inventory 
does not address heritage sites prior to European 
occupation.

2.3.2 Environmental priorities

The priority environmental themes for action 
in the shire of Roebourne are air, water, 
biodiversity, coasts and built environments. 
As stated previously, it is recognised that 
direct responsibility for decision-making and 
management of the majority of environmental 
issues and impacts lies with many state 
Government agencies or land managers. 
Accordingly, this section will focus on the 
decisions and activities of local government 
that influence the protection and management 
of the environment. Advocacy opportunities 
(i.e. where local government’s main role is to 
provide a voice for the community and work 
in partnerships to deliver outcomes) will be 
highlighted where possible.

Air

While the air quality in the majority of the shire 
of Roebourne is considered generally to be good, 
there are a variety of industrial activities in the 
coastal centres of Karratha, Dampier and Cape 

lambert which may impact on air quality (figure 
27). Port facilities, particularly those for iron ore 
shipment, are recognised as having the potential 
to impact on ambient air quality, as a result of 
particulates (dust) and emissions from ships. 

significant sources of emissions to air on the 
burrup Peninsula include the north West shelf 
Joint venture; Rio Tinto’s iron ore export facility; 
and burrup fertilisers ammonia plant. other 
contributing sources include shipping activity in 
the Port of Dampier and urban emissions from 
the towns of Karratha and Dampier (burrup 
Rock Art monitoring management Committee, 
2009). In response to concerns expressed 
about possible adverse impacts on the rock 
art by industrial emissions to air, the Western 
Australian Government established the burrup 
Rock Art monitoring management Committee in 
2002. This Committee commissioned a number 
of environmental investigations to establish 
whether industrial emissions are having adverse 
impacts on the rock art on the burrup Peninsula. 
having reviewed all the evidence of the reports 
and the comments from an international peer 
review panel, the Committee reached the 
conclusion that at march 2009 there was no 
scientific evidence to indicate that there is any 
measurable impact of emissions on the rate of 
deterioration of the Aboriginal rock art in the 
burrup (burrup Rock Art monitoring management 
Committee, 2009).

The Pilbara Air Quality study 2004 identified 
particulate levels in Dampier that exceed nEPm 
criteria. It found that industry was the single 
largest contributor to emissions in the airshed 
in Karratha, contributing 95% of the volatile 
organic compounds, 82.3% of the oxides of 
nitrogen and 19.6% of the carbon monoxide 
(DEC, 20404). no further monitoring has been 
made available regarding the quality of the 
Karratha and Dampier airsheds since this work, 

recorded in the Dampier Archipelago region, 
including both terrestrial species and sea and 
shore birds, some of which are migratory. many 
reptiles occur in the place with thirty-two species 
known from the burrup Peninsula and forty-one 
species known from the islands of the Dampier 
Archipelago (DsEWPaC website, 2013).

According to the DEC’s Threatened species 
Database, six Priority flora species are recorded 
within the shire of Roebourne, as well as 22 
species of fauna that are rare or likely to become 
extinct, two species of specially protected 
fauna, 35 species that are protected under 
international agreements and thirteen species of 
priority fauna. These include the flatback turtle, 
northern quoll, Pilbara olive Python, Dugong 
and Perigrine falcon. 

Although there are no Threatened Ecological 
Communities in the shire, five Priority Ecological 
Communities have been identified. These include 
Roebourne Plains gilgai grasslands; Roebourne 
chenopod association; Wona land system; 
burrup Peninsula rock pile communities and the 
horseflat land system (figure 21).

The marine waters adjacent to Karratha fall 
within the northwest shelf Province of the 
northwest marine region, an area that supports 
a complex range of habitats including rocky 
coastlines, sandy substrates with mangroves 
and seagrass, and a number of islands and 
associated reefs. These habitats support a high 
diversity of marine species, including significant 
population of protected marine mammal, 
reptile and shark species (Government of 
WA, 2010). Key protected areas include the 
montebello Commonwealth marine Reserve, 
the Dampier Commonwealth marine Reserve 
and the montebello Islands marine Park (figure 
22). Additional information on the values of 
the shire’s marine environment is provided in 
section 9.
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as industry is focussed on the impacts that 
currently exist in Port hedland. It is hoped that 
the findings of the Port hedland Dust Taskforce 
are translated appropriately into the shire of 
Roebourne in the near future.

further discussion on the issues and pressures 
associated with air quality in the Pilbara is 
contained in section 4.

The following objective has been proposed for 
air quality:

levels of particulates in the air meet the 
relevant standards in order to protect 
health, amenity and the environment.

In order to meet this objective, the shire of 
Roebourne should:

• manage shire waste disposal facilities to 
reduce offsite impacts including fires.

• Continue to work with the DEC regarding the 
management of bushfires.

• Advocacy: Work with state Government and 
industry to improve practices and extend the 
Port hedland Air Quality management Plan 
framework and governance structure across 
the whole of the Pilbara.

Progress towards the objective is proposed to be 
measured via the following indicator:

number of exceedances of particulate 
levels with state Government-agreed 
standards.

Water

All waterways in the shire of Roebourne are 
highly variable, flowing for only part of the year 
in response to larger, generally cyclonic, rainfall 
events. The only surface water source that is 
used as a major water supply in the Pilbara is 
the harding Dam; however, due to evaporation 
losses and high levels of sediment, this source is 
not overly reliable, and the harding Dam is only 
able to supply water at current levels of demand 
for approximately two years without a large 
recharge event (DoW, 2010b).

because of the variability in rainfall and high 
evaporation rate in the Pilbara, groundwater is 
a very important water resource in the shire. 
Groundwater occurs throughout the region but 
is most easily located and accessed near surface 
water drainage lines (alluvial channels). The 
aquifers on the coast, such as the Pilbara coastal 
aquifer (figure 24), are relatively small, typically 
receiving an annual recharge of less than 10 
Gl/yr. They also play an important role during 
periods of low or no recharge, in sustaining 
permanent pools – which in turn support 
ecosystems in an otherwise arid environment 
(DoW, 2010b).

The shire of Roebourne also contains the 
hamersley fractured rock aquifer and Pilbara 
fractured rock aquifer. These fractured rock 
aquifers occur in the inland areas of the shire. 
They are harder to locate than the coastal 
aquifers and the amount of water available from 
them is difficult to predict. Water supplies in the 
inland areas can, therefore, be problematic both 
in quantity and quality (DoW, 2010b). The water 
abstracted from these aquifers is mainly for 
mine use and mine dewatering purposes.

The West Pilbara water supply scheme supplies 
most of the coastal towns and port facilities of 
Karratha, Dampier, Roebourne, Wickham, Point 
sampson and Cape lambert (DoW, 2010b). 
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While groundwater is the primary water source 
for the majority of the Pilbara region, water for 
the West Pilbara scheme comes mainly from 
the harding Dam with the millstream borefield 
being used when water is not available from 
the dam (DoW, 2010). This scheme is currently 
operating at capacity and the Water Corporation 
is relying on water from the millstream 
borefield. The Department of Water will ensure 
the enforcement of the water abstraction 
rules to minimise impacts on the ecosystem, 
which include substantial monitored of the 
groundwater and ecosystems. 

An extra 10 Gl/year source from the Rio Tinto 
owned and operated bungaroo Creek borefield 
will be delivered to the West Pilbara water 
supply scheme by mid-2014 through an ongoing 
project which includes construction of a new 
nine million litre water tank and upgrade of 
several pump stations (Water Corporation 2013). 
The next major source of water for the West 
Pilbara water supply scheme was originally 
expected to be obtained from a desalination 
plant on the burrup Peninsula. however, the 
bungaroo Creek borefield agreement between 
Rio Tinto and the state Government, along with 
heavy rainfall in the 2010 - 2011 cyclone season, 
has meant the desalination project has been 
deferred (Government of Western Australia, 
2011).

The use of water within the shire of Roebourne 
is substantially above the average for Perth, 
and also above the average in the Pilbara. It is 
considered that this may be a result of a lack of 
community awareness of the need to conserve 
or use water efficiently. Although a behavioural 
change program, including retrofitting of 
water-saving showerheads, taps and toilets for 
residential and small non-residential customers 
and a leak detection and repair program in the 
Karratha, Dampier, Wickham, and Point sampson 
communities has been implemented in the 
past, the short-term nature of a large proportion 

of the shire’s community may require more 
frequent implementation of water efficiency 
education activities.

The Water Corporation provides sewerage 
services in Karratha and Roebourne, while 
wastewater services in Dampier and Wickham 
are provided by Rio Tinto. Point samson currently 
has no sewerage service, utilising on-lot septic 
systems and alternative treatment units. 
Upgrades are currently occurring to the Karratha 
wastewater treatment plants. The Dampier 
wastewater treatment plant is at the end of its 
design life and in need of decommissioning to 
enable further development of the town.

Treated wastewater is currently used by the 
shire of Roebourne to irrigate large recreation 
areas. The current upgrades to the Karratha 
Wastewater Treatment Plant may increase the 
level of recycling and reuse by providing an 
opportunity for the implementation of a dual-
reticulated system (third pipe), that provides a 
source of non-drinking water for irrigation and 
fit-for-purpose uses.

opportunities exist to optimise the use of water 
technologies to address water shortages across 
the shire. The Dampier Port Authority currently 
utilises small desalination plants which provide 
a cost effective option for sourcing good quality 
water for operations. Although this provides a 
local solution to water scarcity in the region, 
there is a lack of coordinated management of 
the impacts of the desalination plants, as the 
current regulations do not require environmental 
approval of plants that produce under a million 
litres per annum. 

further discussion on the issues and pressures 
associated with water resources in the Pilbara is 
contained in section 5.

The following objectives have been proposed for 
water resources:

• Provide for the water needs of the 
future community and environment and 
optimise efficient use of fit-for-purpose 
supplies.

• sustainably manage the water 
resources of the Pilbara to maintain 
environmental, cultural and social 
values.

• manage discharges to ground and 
surface waters to avoid contamination.

In order to meet these objectives, the shire of 
Roebourne should:

• Develop a water conservation plan for water 
use across the shire.

• Educate the community regarding the need to 
use water wisely.

• optimise use of fit-for-purpose water and 
substitute alternative sources for drinking 
water where possible.

• maximise use of treated wastewater from 
all wastewater treatment plants for fit-
for-purpose use including dual reticulation 
networks, and irrigation of playing fields and 
streetscapes

• Ensure that planning decision-making is 
consistent with the DoW’s Water Quality 
Protection note: land Use Compatibility 
within Public Drinking Water source Areas in 
the vicinity of any drinking water borefields, 
including the requirements for well-head 
protection zones.

• Advocacy: Work with the Water Corporation 
and Rio Tinto to improve water use practices 
across the community and mining operations, 
and maximise fit-for-purpose use of recycled 
or dewatering water.

Progress towards the objectives is proposed to 
be measured via the following indicators:

• Water use per capita per annum.

• Water allocation within sustainable 
yield limits.

• health of significant water-dependent 
environments.

• Water quality in harding Dam meets 
required standards.
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Biodiversity

The shire of Roebourne contains parts of only 
two IbRA subregions3: Roebourne and Chichester 
(figure 28). The Chichester subregion comprises 
the northern section of the Pilbara Craton. 
Undulating Archaean granite and basalt plains 
include significant areas of basaltic ranges. Plains 
support a shrub steppe characterised by Acacia 
inaequilatera over Triodia wiseana (formerly 
Triodia pungens) hummock grasslands, while 
Eucalyptus leucophloia tree steppes occur on 
ranges (DEC, 2003). 

vegetation types in the Roebourne subregion 
of the Pilbara bioregion, are described as grass 
savannah of mixed bunch and hummock grasses, 
and dwarf shrub steppe of Acacia stellaticeps or 
A. pynrifolia and A. inaequilatera on the coastal 
and sub-coastal plains. Uplands are dominated 
by Trioidia hummock grasslands. Ephemeral 
drainage lines support Eucalyptus victrix or 
Corymbia hamersleyana woodlands. samphire, 
sporobolus and mangal occur on marine alluvial 
flats and river deltas (DEC, 2003). A more 
detailed description of the bio sub-regions of 
the Pilbara is found in section 3.2 of the Pilbara 
framework: Regional Profile (WAPC, 2009) and in 
the DEC’s biodiversity Audit (DEC, 2003).

The burrup Peninsula has significant conservation 
and environmental values. The peninsula is 
home to a diverse range of flora and fauna, and 
provides an undisturbed habitat for many species 
endemic to the Pilbara. much of the peninsula 
remains in a relatively untouched state. The 
area is also rich in aboriginal heritage sites and 
cultural values. The burrup Peninsula contains 
the world’s richest known concentration of rock 
art and as such, is a conservation resource of 
international significance. The burrup Peninsula 
is also home to a large industrial estate in the 
southern portion with multiple heavy industrial 
developments and ports. 

offshore islands also provide significant habitat 
for terrestrial and marine wildlife. significant 
island groups in the shire of Roebourne include 
the Dampier Archipelago and montebello 
Islands (figure 22). The Dampier Archipelago 
comprises 42 islands, islets and rocks that 
range from less than 2ha to 3,290ha in size and 
covers an area of approximately 400 km2. The 
mangrove systems in the sandy embayments 
of nickol bay are important marine habitat and 
are also recognised habitat for the Dugong and 
flatback Turtle. Turtle nesting areas include 
both the burrup Peninsula and islands of the 
Dampier Archipelago. Additional information 
on the significant marine fauna around the 
Karratha area can be found in the Dampier 
Archipelago/Regnard marine Reserve Indicative 
management Plan. 

The montebello Islands, protected by the 58,000 
hectare montebello Islands marine Park, include 
more than 250 low-lying islands and islets. The 
complex system of reefs, lagoons and channels 
and the convoluted island coastlines provide 
an exceptionally diverse range of habitats for 
marine plants and animals. The area supports 
at least 150 species of hard coral, more than 
450 species of fish, more than 630 species 
of molluscs and 170 known species of sea 
stars, urchins and other echinoderms (DEC and 
Department of fisheries, 2009). further studies 
are likely to reveal new species.

six species of mangroves occur in the 
montebello Islands marine Park, usually in 
narrow strips fringing bays. The mangroves are 
scientifically very important, as it is unusual 
to find mangroves growing within lagoons on 
oceanic islands. These spectacular coastal forests 
provide valuable nursery areas for juvenile fish 
and crustaceans and are stopover areas for rare 
and protected migratory wading birds (DEC and 
Department of fisheries, 2009).

The national strategy for the Conservation of 
Australia’s biological Diversity (1996) contains 
an objective to ‘establish and manage a 
comprehensive, adequate and representative 
system or protected areas covering Australia’s 
biodiversity’. There is only one terrestrial 
conservation reserve, the recently declared 
murujuga national Park, although 3 areas of 
the mardie, Karratha, and Pyramid pastoral 
stations are proposed to be incorporated into 
the conservation estate in 2015. The murujuga 
national Park accounts for less than one per cent 
of land tenure in the shire of Roebourne. This 
level of reservation is critically low compared 
with the internationally recognised standard 
of reservation of between 10 and 15% of each 
bioregion; however, it is recognised that parts 
of each IbRA subregion are reserved within the 
shire of Ashburton.

major threats to biodiversity arise from the 
clearing of land for development including 
infrastructure. The construction of substantial 
linear infrastructure such as railways and roads 
poses additional threats to biodiversity resulting 
from fragmentation of land and creating barriers 
and risks to fauna movements.

Altered fire regimes have the ability to 
significantly impact on the land and biodiversity 
values of the shire. fires, which may be started 
accidentally by visitors or from lightning strikes, 
have the ability to cause widespread damage, 
particularly when they occur in the hotter 
months of the year. Additional information on 
the impacts of fire are contained in section 7.

further loss of vegetation and biodiversity 
including fauna occurs as a result of the 
introduction of weeds, pests and feral animals, 
both accidentally or commercially introduced, 
which compete for food, water, soil and land. 
Introduced animals of concern in the shire 
include the mouse, black rat, domestic cattle 

and cats. Environmental weeds also require a 
substantial management effort to control.

further discussion on the issues and pressures 
associated with biodiversity resources in the 
Pilbara is contained in section 7.

The following objectives have been proposed for 
biodiversity:

• Appropriate use and control of fire to 
maintain biodiversity.

• minimise the loss or degradation of 
native vegetation in order to maintain 
or enhance biodiversity.

• manage and control introduced 
animals, pests and weeds to maintain 
biodiversity and land productivity.

In order to meet these objectives, the shire of 
Roebourne should:

• Identify areas of locally significant bushland 
and habitat and provide appropriate protection 
and management.

• Consider the appropriate location of cultural 
and environmental corridors as part of 
development of the local planning strategy to 
provide connectivity between environments. 

• manage weeds, pests and introduced animals 
on shire land.

• Continue to work with the DEC in the 
management of fires.

• Advocacy: Work with the Department of 
Agriculture and food and the Department 
of Environment and Conservation in the 
management of weeds, pests, feral animals 
and introduced species.

• Advocacy: Work with the DEC to extend 
the conservation estate to protect under-
represented areas of vegetation and habitat.

3 IbRA regions are Interim biogeographical Regions or bioregions and bio-subregions. This framework was developed 
by the Commonwealth and state governments to better understand the terrestrial and aquatic biodiversity
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Progress towards the objectives is proposed to 
be measured via the following indicators:

• fire frequency and extent.

• Percentage of native vegetation 
remaining per local government area.

• Percentage of vegetation association 
protected in secure conservation 
reserves.

• Area of land granted for clearing.

• number of organisms listed under 
the biosecurity and Agriculture 
management Act 2007 that require 
active management.

Coasts

The mainland coastline of the shire of Roebourne 
stretches for approximately 350 km, with the 
shire of Ashburton to the south and the Town 
of Port hedland to the north east. The shire’s 
coastline contains a diverse range of ecosystems 
including marine environments with intertidal 
rocky reefs, deep-water coral reefs, limestone 
reefs, mangroves, riverine estuaries, extensive 
mud-flats, seagrass beds and headlands, hills 
and dunes.

Coastal influences vary seasonally, and high 
water during storm surge events can proceed 
as far inland as fifteen kilometres beyond the 
normal average tide (landvision, 2011). six 
pastoral leases abut the coast, the largest being 
mardie station, which lies adjacent to around 
thirty per cent of the shire’s coastline.

The Roebourne coastline is used for recreational 
and cultural activities and has a number of sites 
of historical significance. In waters adjacent to 
the Dampier Townsite and those of the Dampier 

Archipelago, boat-based fishing is popular, 
occurring in both deeper offshore waters as 
well as in tidal estuaries and mangroves near 
Dampier (Rangelands nRm, 2009).

swimming, snorkelling, yachting, diving and 
nature appreciation is popular at a number of 
the Archipelago islands (including barrow Island 
and the montebello Islands), as well as at Point 
samson and the historical town of Cossack. 
some shacks provide basic accommodation 
for visitors on the archipelago islands and are 
managed by the Department of Environment 
and Conservation (Rangelands nRm, 2009).

Camping activity is popular at the designated 
camp grounds at Cleaverville, forty mile 
(Gnoorea) and balla balla, although the 
community has raised some concerns about 
the level of activity and resultant impacts on 
fragile ecosystems and fish stocks. Areas around 
these campsites and along other stretches of 
the shire’s coastline have been impacted by 
uncontrolled access from 4WD and off-road 
vehicles.

The shire of Roebourne is one of the major 
locations in the state for the exploration, 
extraction, processing and export of iron ore, 
salt and natural gas. It contains a number of 
deepwater ports and onshore processing and 
export support facilities. Additional facilities 
are also planned at Anketell (near Wickham) 
and many existing operations are planned for 
expansion. Port operations and the installation 
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of infrastructure along the sea bed generally 
require significant dredging of marine 
environments. over 100 million cubic metres 
of material is proposed to be dredged in the 
Dampier port, resulting in significant impacts on 
nearby marine habitats and ecosystems.

The shire of Roebourne coastline is also subject 
to coastal vulnerability. The Karratha Coastal 
vulnerability study (JDA Consultant hydrologists 
2011) and the Dampier Coastal vulnerability 
study ((JDA Consultant hydrologists 2012) 
were undertaken to assess the effects of future 
climate change, including flooding from storm 
surge, on development in Karratha and Dampier. 
The Karratha study found that development 
in the townsite is not generally impacted by 
flooding with most of the existing town, Gap 
Ridge and baynton West in the west, and 
the Karratha light Industrial Area above the 
100yr ARI flood level. Correspondingly, within 
the Dampier Townsite, the 100 year ARI flood 
extent indicates that a significant proportion 
of the townsite is subject to some degree of 
inundation. flooding is generally restricted to the 
roads, reserves and creek lines, with only minor, 
localised flooding of residential and commercial 
lots; however.

further discussion on the issues and pressures 
associated with coastal areas in the Pilbara is 
contained in section 8.

The following objectives have been proposed for 
the coast:

• Ensure protection of assets and 
values in areas susceptible to coastal 
vulnerability.

• no further loss or degradation of 
coastal habitat. 

In order to meet these objectives, the shire of 
Roebourne should:

• Ensure that any development in Karratha 
and Dampier addresses the requirements 
of relevant coastal vulnerability studies and 
that any substantial future development is 
supported by appropriate current storm surge 
and flood inundation information consistent 
with the most current predictions for sea level 
rise and coastal processes.

• Undertake a strategic assessment of 
coastal recreation and access and develop 
a framework for the future management of 
coastal recreation, having consideration of 
signage, access and safety

• Consider opportunities for joint management 
of the coasts with traditional owners

• Advocacy: Work with the state Government 
and industry to ensure that any expansion 
of activities and/or infrastructure at the Port 
minimises impacts on the environment. 

Progress towards the objectives are proposed to 
be measured via the following indicators:

• value of assets in areas vulnerable to 
sea level rise and storm surge.

• Area of mangrove loss. 

Built environments

The shire of Roebourne contains a number of 
settlements. The key regional city of Karratha 
provides service support for the other centres 
of Dampier, Roebourne, Wickham, Cossack and 
Point samson. There are also three Aboriginal 
communities in the shire: Cheeditha, which 
is based close to the town of Roebourne, and 
Weymul and mingullatharndo, which are more 
remote. The history of development of the shire 
underpins the pattern of settlement. 

The townships of Roebourne and Cossack 
(formerly Tien Tsin) were initially settled as 
pastoral settlements in the 1860s. Cossack grew 
in response to the pearling industry, and Point 
samson was established as a port for Roebourne. 
Growth across the shire was low until the 
discovery of iron ore deposits and offshore 
natural gas fields in the 1960s.

The response to the growth of the mining 
industry saw Dampier established as a port in 
1963 by hamersley Iron. Karratha was then 
settled in 1968 to supplement Dampier’s 
urban capacity in a joint state Government/
hamersley Iron project. This was followed in 
1970 by Wickham, which was constructed by 
Cliffs Robe River Iron ore in 1970 to provide 
accommodation for the Cape lambert iron ore 
processing and shipment facility. In 1975, the 
shire’s administration office was transferred 
from Roebourne to Karratha (shire of Roebourne 
website, 2013).

Power for Roebourne is provided by horizon 
Power, as part of their northwest Interconnected 
system. The current capacity of the system is 
stretched and it is recognised that it will not be 
sufficient to cater for the projected growth in the 
Pilbara region. It is noted that some additional 
power generation may be available as a result of 
the Chevron Wheatstone lnG project.

Water and wastewater in Dampier and Wickham 
are provided by Rio Tinto Utilities. The Water 
Corporation provides both water and wastewater 
services to Karratha and Roebourne; however 
Point samson is unsewered, with only water 
provided by the Water Corporation through 
their West Pilbara Water supply scheme. The 
West Pilbara Water supply scheme sources its 
water from a combination of the harding Dam 
Catchment Area and millstream aquifer. As 
outlined in above, a recent state agreement with 
Rio Tinto will see this scheme augmented with 
10Gl of water from the bunagroo valley. further 
discussion on water resources is provided in 
section 5.

Upgrades are currently occurring to the 
wastewater treatment plants in Karratha and the 
output will produce high quality recycled water. 
It is proposed that the recycled water be used 
to irrigate the shire’s parklands and could also 
provide a fit-for-purpose source of non-drinking 
water via a reticulated network within the 
proposed mulataga development.

Waste collections services are provided by the 
shire in the townsites. The shire operates the 
7 mile Waste facility which is approximately 
10km from Karratha as well as the Roebourne/ 
Wickham Waste Transfer station which is located 
on the Roebourne-Point samson Road. limited 
recycling occurs, with the exception of scrap 
metal, car batteries and oil.

The Weymul Aboriginal Corporation was 
established in 1999 to represent the ngarluma 
people who are the traditional owners of 
the ngarluma region of the Pilbara. Weymul 
(Cherrata) Community exists on a freehold 
lot within the mt Welcome Pastoral station. 
services are provided by the Weymul Aboriginal 
Corporation in a manner consistent with remote 
communities. Water is supplied from a bore, 
wastewater is via septic tanks and power 
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is provided by a diesel generator. Waste is 
disposed of in an area that has the potential to 
contaminate the bore; however a community 
layout plan has been established which 
designates an area for a waste transfer station 
that aims to protect the well-head zone (Plexus 
Town Planning, 2007a).

The mingullatharndo Community is located 
approximately 10km east of Roebourne, 1km 
south of the highway in an area which is prone 
to flooding. Power is provided by a temporary 
generator. An unfenced waste disposal area is 
located approximately 300 metres south west 
of the Community in the form of a two metre 
pit which is filled in over time. It has been 
recognised that this is not adequate and it is 
intended that a system of waste transfer to 
Roebourne will eventually be implemented. 
Groundwater in the area is contaminated by 
naturally occurring arsenic and is not fit for 
consumption. families at the Community are 
responsible for obtaining and storing their own 
water supplies. Currently no water is delivered 
however it is proposed that in future the 
water supply will be provided by tanker from 
Roebourne (Plexus Town Planning, 2007b).

The Karratha City of the north Plan (shire of 
Roebourne, 2010) recognised that there were 
significant issues associated with the built 
environments in Karratha and across the shire. 
It noted that:

“current practices are not sustainable 
because they are not leading to the 
development of sustainable local 
communities. The dominance of major 
industries, difficulties in attracting 
labour, high costs of living, inadequate 
infrastructure, and poor quality of 
amenity has led to a vicious cycle that 
needs to be broken.”

This acknowledgement underpins the City 
Wide Growth Plan and its Implementation 
Plan, which recognise the need to change 
conventional practice and traditional methods 
of delivery. It proposes an integrated approach 
that will bring together the economic, social, 
environmental and built form responses that are 
needed at several spatial and non-spatial levels 
simultaneously, to deliver vibrant towns, with 
a good quality of life that is affordable for all 
to enjoy.

Implementation of the Karratha City of the 
north Plan is continuing, with state and local 
government working together to achieve the 
Pilbara Cities vision. Greater strategic guidance 
is required to direct growth and development 
outside Karratha, so that the community as a 
whole prospers. This has been recognised by the 
shire, and work has commenced to develop a 
local planning strategy. 

The built form is slowly changing to recognise 
the cultural and climatic characteristics of 
the region, and this is guided by the Pilbara 
vernacular handbook, which outlines advice 
on responding to climate; incorporating natural 
landscapes; building on the Pilbara character and 
identity; enhancing liveability; and mobilising for 
change (landCorp, 2012). 

further discussion on the issues and pressures 
associated with built environments in the Pilbara 
is contained in section 11.

The following objectives have been proposed for 
the built environment:

• Ensure the management of stormwater 
addresses water quality as well as 
flooding.

• Improve the efficiency of energy use 
and optimise the use of renewable 
energy resources.

• minimise waste and associated 
environmental impacts, while 
maximising re-use and recycling.

In order to meet these objectives, the shire of 
Roebourne should:

• Provide strategic guidance for the future 
planning and development of the shire 
through completion of a local Planning 
strategy.

• Ensure proposed development is consistent 
with the principles and recommendations of 
landCorp’s Pilbara vernacular handbook.

• Provide streetscapes, public places and spaces 
that enhance the local character of towns 
and integrate with the natural environment, 
optimising shade with locally native plants.

• Work with state Government and industry to 
ensure holistic planning and development 
occurs that is consistent with the strategic 
vision for the shire.

• Work with RioTinto and the Water Corporation 
to optimise the use of treated wastewater 
from wastewater treatment plants.

• Encourage the installation of water and 
energy efficient fittings and fixtures including 
photovoltaic panels, solar hot water systems, 
greywater systems and smart meters in 
private and public buildings.

• Ensure planning for future waste management 
facilities optimises opportunities for reuse and 
recycling of waste.

• Consider establishment of a domestic recycling 
service.

Progress towards the objective is proposed to be 
measured via the following indicators:

• flooding in townsites.

• Energy consumption per dollar gross 
regional product.

• Amount of waste to landfill per capita.

• Proportion of waste recycled/ reused.
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2.3.3 Individual report card

The following report card focuses on activities that are the direct responsibility of the shire. It should 
be reviewed (remeasured and reported) annually to support the implementation of the strategic 
Community Plan. objectives and indicators are outlines in the preceding sections. Additional 
information on measurement and reporting is contained in section 12.

THEME STATE PRESSURE SHIRE RESPONSE PROGRESS & TREND

Air Air quality generally good with localised 
occurrences of high levels of particulates.

bushfires have potential to significantly 
impact on air quality.

• manage tip site fires and issue permits and 
infringements where required.

Amber  
(improving)

Water Water supply issues are an impediment to 
future development.

Increasing population and climate 
variability is putting pressure on scarce 
water resources, as is mine dewatering 
and over abstraction.

• Work with the community to improve efficiency of 
use and with Rio Tinto to maximise reuse of fit-for-
purpose water sources.

• Develop a water conservation plan for water use 
across the shire.

Red 
(but improving)

Biodiversity Under 15% of IbRA regions are contained in 
secure conservation reserves. 

Remnant vegetation threatened by weeds, 
over grazing and other impacts.

• Develop a local biodiversity strategy including 
location of cultural and environmental corridors.

• manage weeds, pests and introduced animals on 
shire land.

Amber  
(in decline) 

Coasts significant areas of coastline affected by 
uncontrolled access. Port areas impacted by 
dredging and shipping activities. some assets 
under treat from coastal vulnerability.

Coastal areas under pressure from storm 
surge and sea level rise, recreational 
impacts and port activities including 
dredging.

• Undertake a strategic assessment of recreation 
impacts on the coast and develop a strategy to 
improve outcomes.

• Develop a strategy to manage coastal vulnerability 
across the shire.

Amber  
(in decline) 

Built 
environments

lack of urban amenity and access to 
affordable housing. Upgrades required to 
stormwater systems in some townsites. 

limited waste reuse or recycling.

high population growth rates, 
increasing cost of construction and land 
assembly issues.

• Prepare a local Planning strategy.

• new development is consistent with Pilbara 
vernacular handbook.

• Develop stormwater management plans for aging or 
sub-standard infrastructure.

• Install water and energy efficient fittings and fixtures 
in public buildings.

• Planning for future waste management facilities 
will optimise opportunities for reuse and recycling 
of waste.

Amber  
(improving)
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3 .  D R I V E R S  /  F u N D A M E N T A L  P R E S S u R E S

The Pilbara environment is subject to 
fundamental pressures which result 
in changes to the environment. The 
primary drivers of change in this region 
are population growth; consumption 
of natural resources; and climate 
variability. These pressures are driven 
by the often conflicting collective 
and individual behaviours, attitudes 
and values of communities locally, 
nationally and internationally.

3.1 POPuLATION GROWTH
Population growth is a driver of environmental 
change at the local, state and national level. 
As local populations increase, their demand 
for resources such as water, energy, food and 
materials, as well as their need for space and 
infrastructure also increases. This results in a 
direct impact on the environment and local 
landscape, as well as flow-on effects in other 
regions and even countries.

The Pilbara has experienced considerable 
population growth, largely associated with 
the development of mining projects in the 
region. nearly 60,000 people lived in the 
Pilbara in 2011 (Abs, 2012), an increase from a 
population of 41,000 in 2006. This nearly fifty 
per cent increase in five years has resulted in 
a high demand for housing, health, education 
and recreation facilities, transportation and 
waste infrastructure, local business and tourism 
development. 

Chart 1: Population change in major Pilbara townsites, 1996-2011 (source: Abs, 2012)

Chart 2: Population change in local government areas of the Pilbara, 1986-2011 (source: Abs, 2012)
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The 46% rise in population experienced between 
2006 and 2011 was markedly greater than 
in any other five year period over the last 25 
years, and in fact, follows a period of population 
decline in the shires of Ashburton and East 
Pilbara and the Town of Port hedland (as shown 
in Chart 1 and Chart 2).

In comparison, the national average population 
growth was only eight per cent over the same 
five years (Abs, 2012), demonstrating the 
magnitude of recent population growth in this 
region.

The number of visitors in the Pilbara region 
at the time of the 2011 census totalled 
approximately 24,500, over forty per cent of the 
permanent population. While it is not possible 
to determine the exact number of visitors who 
were in the region for work purposes (i.e. ‘fly-in 
fly-out’ workers), it may be inferred that the 
majority of visiting people were in the Pilbara 
for work purposes, with only a small proportion 
actual visitors. This is on the basis that ‘fly-in fly-
out’ employees comprise over fifty per cent of 
the mining sector workforce in Western Australia 
(morris, 2012).
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There are a number of different predictions for 
population growth in the Pilbara region. WA 
Tomorrow (WAPC, 2012) population forecasts 
predict the population of the Pilbara to reach 
59,500 by 2026. This population figure has 
already been surpassed. The Chamber of 
minerals and Energy (CmE, 2012) believes 
that the population of the Pilbara will reach 
72,600 by 2020, based on 2011 census figures 
and regional project schedules. Population 
forecasts undertaken independently by the shire 
of Roebourne and the Pilbara Development 
Commission predict population increases greater 
than those predicted by the Chamber of minerals 
and Energy, at growth rates of 2.8 per cent 
(approximately 76,800 by 2020) and 2.5 per 
cent (approximately 75,800), respectively.

In contrast to the above predictions, the 
Government of Western Australia’s Pilbara Cities 
vision is built on the foundation of doubling the 
overall residential population of the Pilbara to 
more than 140,000 by 2035. This includes the 
transformation of Karratha and Port hedland 
to ‘Pilbara Cities’, each with populations of 
approximately 50,000. other Pilbara towns 
including newman, Tom Price and onslow are 
also predicted to grow to become larger towns 
and communities. 

The Chamber of minerals and Energy predicts 
that the major towns of Port hedland, Karratha, 
newman and onslow will grow. This predicted 
growth is largely attributed to new residential 
employees of mining companies and their 
families, as well as indirect employment 
generated by economic growth resulting 
from additional residential and ‘fly-in fly-out 
employment in the area (CmE, 2012). It should 
be noted that the level of population growth is 
substantially linked to the growth of the mining 

sector and hiring policies of mining companies. 
Any decline in mining activity or changes to 
operations has the ability to impact substantially 
on the populations of the Pilbara.

supply constraints may also slow the growth 
of the population in the Pilbara relative to the 
growth in demand. The most critical supply 
constraint is a shortage of residential housing 
coupled with housing costs (both purchase 
price and rental rates) being significantly higher 
than those in other areas of Australia. This is 
compounded by the attitude of many new 
Pilbara residents who often see their time in the 
Pilbara as temporary. This leads to a desire to 
rent rather than own properties and an attitude 
that does not support long term growth. In 
combination these factors may lead to a future 
“minimal growth” scenario in the Pilbara.

A summary of environmental pressures resulting 
from population growth in the Pilbara is 
provided in box 1. 

Box 1: Environmental pressures relating to 
population growth in the Pilbara

Critical environmental pressures 

• Changes in land use to accommodate 
permanent and/or temporary increases in 
residential and transient populations and 
associated services.

• Increased transport demand to service 
population.

• Increased consumption of natural resources 
including water and basic raw materials 
sourced locally.

3.2 CONSuMPTION OF 
NATuRAL RESOuRCES
human activity in the Pilbara has a major 
influence on the environment due to the 
consumption of natural resources including 
water, energy, food, as well as activities 
associated with mining and pastoralism. 

The Pilbara region’s mineral and petroleum 
sectors are major drivers of the state’s and 
Australia’s economy and a substantial increase 
in the export of minerals from the region, 
particularly of iron ore, has occurred in recent 
years. Iron ore production in the Pilbara is 
expected to increase even further over the next 
10 years.

The Pilbara region contributed over $32 billion 
dollars to Western Australia’s economy and made 
up nearly 14% of Western Australia’s Gross state 
Product and three percent of Australia’s Gross 
Domestic Product in 2010-2011 (Abs, 2013). This 

is an impressive amount considering the region 
contains only 0.3% of the country’s population.

The communities of the Pilbara region are 
significantly influenced by the mining industry, 
as this is the main form of employment for 
around 35% of the Pilbara population. The 
Pilbara workforce also contains a number of ‘fly-
in fly-out’ workers who commute from around 
the country and overseas (possibly as many as 
24,000 in the Pilbara at any one time could be 
inferred from 2011 census data – see section 
3.1). Although there are many people who are 
long term residents of the Pilbara, anecdotal 
evidence suggests that a large proportion of the 
workforce sees their residency in the Pilbara 
as a temporary or short-term event that will 
bring them substantial materialistic gains. This 
attitude results in a culture of consumption 
and is generally not supportive of building a 
community that invests in the protection of 
the Pilbara environment and life-style into the 
long term.
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Chart 3: Australia’s ecological footprint (source: WWf, 2012)
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Chart 4: State and Territory shares of national emissions, 2009/10  
(source: Commonwealth of Australia, 2012
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Chart 5: Western Australian carbon emissions by sector, 2009/10  
(source: Commonwealth of Australia, 2012)
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Australia’s ecological footprint in the living 
Planet Report 2012 was 6.68 global hectares 
(gha) per person. This is 2.47 times the average 
global footprint (2.70 gha). The most significant 
factor contributing to the Australian ecological 
footprint is carbon emissions from fossil fuels 
which accounts for approximately 40% of the 
total footprint as shown in Chart 3. 

According to the Australian national Greenhouse 
Accounts 2009-10 (Commonwealth of Australia 
2012) Western Australian carbon emissions 
account for approximately 13% of the national 
total (Chart 4) whilst Western Australia contains 
approximately 11% of the national population. 
These emissions stem largely from the energy 
sector (as seen in Chart 5).

It is not currently possible to refine this 
information by region or local government area. 
The national Greenhouse Information system 
reports only at by state and by industry and the 
Western Australian Government does not require 
constitutional corporations to report under the 
national Greenhouse and Energy Reporting 
Act 2007 or to report under any alternative 
greenhouse gas reporting scheme.

A summary of environmental pressures resulting 
from the consumption of natural resources in the 
Pilbara is provided in box 2. 

Box 2: Environmental pressures resulting 
from the consumption of natural resources in 
the Pilbara

Critical environmental pressures 

• Worldwide demand for mineral resources, 
driving ongoing development of industry.

• Removal of non-renewable resources from 
the region.

• Increasing ecological footprint of 
settlements.

• Declining availability and increasing cost of 
critical resources including water, energy, 
food and shelter.

• ongoing and legacy environmental 
damage from temporary workforce.
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3.3 CLIMATE VARIABILITy
In 2007 the Intergovernmental Panel on Climate 
Change (IPCC) released their fourth assessment 
report, concluding that: 

• Warming of the climate system is unequivocal.

• humans are very likely to be causing most 
of the warming that has been experienced 
since 1950.

• It is very likely that changes in the global 
climate system will continue well into the 
future, and that they will be larger than those 
seen in the recent past.

These changes have the potential to have a 
major impact on human and natural systems 
throughout the world including Australia.

3.3.1 The Pilbara climate

The Pilbara region is characterised by 
high temperatures, particularly during the 
summer months and variable rainfall patterns 
interspersed with long dry periods. The bureau 
of meteorology (bom) defines the wet season 
for the Pilbara as the period extending from 
December to the end of march. Tropical cyclones 
are a feature of the summer months and 
usually develop between november and may, 
often bringing intense rainfall and resulting 
in flooding. some areas of the Pilbara have 
the highest average annual evaporation rate 
in Australia (van vreeswyk et al., 2004). The 
annual evaporation rate throughout the Pilbara is 
considerably higher than the average rainfall.

The climate of the Pilbara region can be broadly 
described by two climate categories: tropical 
along the coastal areas and arid through the 
central and eastern parts of the region. Regional 
variations in rainfall occur, with coastal areas 
and western inland areas located in the path of 
tropical cyclones often receiving higher rainfall. 
The arid desert areas in the central east of the 
region are characterised by higher temperatures 
and significantly lower rainfall. 

During most of the cooler times of the year, 
winds tend to be easterly or south-easterly over 
most of the Pilbara, influenced by the passage 
of winter high pressure systems that move 
east across the mainland. In spring prevailing 
winds weaken as a semi-permanent heat low 
develops over the land. In coastal areas the wind 
direction becomes more variable, particularly in 
the warmer months, when the wind direction 
often reverses in the afternoon and sea breezes 
from the north and north-west dominate (van 
vreeswyk et al., 2004).

maximum temperatures in the Pilbara (Chart 
6) are generally higher in the north and inland, 
particularly through the summer months of 
october to march. marble bar, located in the 
central north, is famous for maintaining the 
highest maximums for almost the entire year.

Average minimum temperatures (Chart 7) 
across the region are significantly lower in 
winter, particularly in inland areas (newman 
and Paraburdoo) which reach approximately 6 to 
10˚C in June-August. Coastal and northern areas 
(Karratha and marble bar) maintain significantly 
higher average minimum temperatures, reaching 
above 26˚C in summer between December and 
february. 

Average annual rainfall in the region is typically 
around 300 mm, generally increasing to the 
north, and in some western inland areas where 
summer cyclones typically pass through (figure 
29). marble bar, located approximately 150 km 
from the coast, maintains the highest average 
annual rainfall (341 mm). Port hedland, located 
on the coast, west and south of marble bar 
also maintains a high average annual rainfall 
(324 mm); however, Karratha, also located on 
the coast west of marble bar, holds the lowest 
average annual rainfall of 286 mm. This shows 
the variability of rainfall patterns across the 
Pilbara (figure 29 and Chart 8).

 

Chart 6: Pilbara average climate data - maximum temperature (source: bom, 2012)
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Chart 7: Pilbara average climate data - minimum temperature (source: bom, 2012)
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The timing of rainfall events is also variable 
across the region. most areas are affected by 
summer (“wet season”) rains, with onslow 
and surrounding areas also subject to winter 
frontal systems.

Tropical cyclones

The Pilbara coast is located in one of the most 
cyclone-prone areas of the world (van vreeswyk 
et al., 2004). bom records dating back to 1910 
indicate that 235 cyclones crossed the coast 
up to 2004, while another 160 passed close by 
but stayed out to sea. In three different years 
(1965, 1981 and 1984), six cyclones, the highest 
number in a year, crossed the Pilbara coast.

The severe and unpredictable nature of cyclones 
in the region has historically caused significant 
widespread damage to infrastructure and 
domestic livestock and even human death. 
Damage is often caused as a result of destructive 
winds and flooding from rain and storm surge. 
Destructive winds in a category 5 cyclone can 
reach up to 300 km/h (bom, 2012a). some 
of the strongest cyclones to affect the Pilbara 
include Cyclone Joan (December 1975), Cyclone 

olivia (April 1996), and Cyclone George (march 
2007), the last of which resulted in the death of 
three people.

Cyclones that affect the Pilbara typically originate 
over the warm northern waters in the Timor 
sea and travel in a west to south-west direction 
roughly parallel to the Western Australian coast. 
While opposite the Pilbara coastline, some 
cyclones change their path to a south-easterly 
direction and cross the coast to eventually become 
spent in the central desert region, while others 
continue along the coastline or move further west 
and degrade (van vreeswyk, 2004). Cyclones that 
do cross the Pilbara coast are usually more severe 
than those crossing the Kimberley coastline due to 
the extra time in which the cyclone develops. 

notwithstanding the severe destruction caused 
by cyclones, they are also critical for supplying up 
to 50% of average annual rainfall (van vreeswyk, 
2004). however, the high intensity of cyclonic 
events, particularly after long periods of dry 
weather, often results in minimal retention of 
rainfall within the landscape due to high velocity 
run-off and dry, hydrophobic soils.

Figure 29: Average annual rainfall (Pilbara region outlined in red) (source: bom, 2012) Chart 8: Pilbara average climate data - rainfall (source: bom, 2012)
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3.3.2 Climate change – IPCC scenarios

The IPCC reports provide limited detail on 
Australian climate change, particularly when it 
comes to regional climate change projections. 
for this reason the Australian Greenhouse 
office, through the Australian Climate Change 
science Programme, engaged CsIRo and the 
bureau of meteorology to develop climate 
change projections for Australia. Climate 
change in Australia (CsIRo, 2007) is based upon 
international climate change research including 
conclusions from the IPCC’s fourth assessment 
report. It also builds on a large body of climate 
research that has been undertaken for the 
Australian region in recent years.

figure 30 and figure 31 below are taken from 
Climate Change in Australia (CsIRo, 2007) and 
provide an overview of projected temperature 
and rainfall change in Western Australia under 
various scenarios. Projections are given relative 
to the period 1980-1999 (referred to as the 
1990 baseline for convenience). The projections 
give an estimate of the average climate around 
2030 and 2070, taking into account consistency 
among climate models. Individual years will 
show variation from this average. The 50th 
percentile (the mid-point of the spread of model 
results) provides a best estimate result. The 10th 
and 90th percentiles (lowest 10% and highest 
10% of the spread of model results) provide 
a range of uncertainty. Emissions scenarios 
are from the IPCC special Report on Emission 
scenarios; ‘low emissions’ is the b1 scenario, 
‘medium emissions’ is A1b and ‘high emissions’ 
is A1fI.

 

Figure 30: Western Australia annual temperature change 2030 (left) and 2070 (right) (source: CsIRo, 2007)
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The CsIRo 50th percentile scenarios presented 
above predict temperature increases in the 
Pilbara of 0.6 to 3.0 ˚C at the coast and 1.0 to 
4.0 ˚C inland. Rainfall is predicted to decline by 
between 2 and 40% at the coast and between 2 
and 20% inland. however, the spread of rainfall 
predictions is such that there is significant 
potential for increased rainfall, especially in the 
north east of the region. 

In addition to the predicted overall decline in 
annual average rainfall, the CsIRo modelling 
also predicts increasing rainfall intensity and 
number of dry days, meaning that rainfall events 
are likely to be more intense but separated by 
longer dry periods in between. Extreme intensity 
events (highest 1%) are predicted to increase in 
the north.

Recent work by the CsIRo and the Climate 
Commission (steffen, 2011) suggests that 
temperature, rainfall and storm event patterns 
have significantly changed in Western Australia 
in recent decades, which has seen impacts 
on biodiversity, water resources and coastal 
infrastructure. more specifically, that average 
temperatures have increased, rainfall patterns 
have become more variable with a drying 
climate trend, and storm events have become 
more frequent and intense.

3.3.3 Climate change – regional trends

state-wide changes in average temperature and 
rainfall since 1970 have been mapped by the 
bureau of meteorology and are presented in 
figure 32 and figure 33 below. since 1970 the 
Pilbara has experienced increasing temperatures 
and changing rainfall patterns, with declining 
rainfall in coastal areas and increasing rainfall 
inland, in particular around newman and 
marble bar. 

 

Figure 31: Western Australia annual rainfall change 2030 (left) and 2070 (right) (source: CsIRo, 2007)
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Figure 32: Western Australian trend in average temperature 1970-2011 (˚C/10 years)  
(source: bom, 2012b)

Figure 33: Western Australian trend in total annual rainfall 1970-2011 (mm/10 years  
(source: bom, 2012b)
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This contradictory rainfall pattern may be 
because the rainfall penetrating inland is 
predominantly associated with major storm 
events which have been more prevalent, despite 
the general downward trend in annual rainfall. 
figure 34 represents the decadal trend in a count 
of the number of cyclones for a given area and 
clearly identifies an increase in the number 
of cyclones passing through the Pilbara since 
1970. This trend may continue as predicted by 
the CsIRo modelling discussed previously but 
is predicted to be overridden by the decline 
in average annual rainfall at some point 
before 2030.

Figure 34: Trend in annual cyclone count 1970-2008 (systems/decade) (source: bom, 2012b) Chart 9: Port Hedland climate trend - temperature
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A review of local data from a selection of Pilbara 
towns shows that at the coast in Port hedland 
the 30 year average maximum temperature is 
observed to have increased by approximately 
0.4 ˚C since 1977 (Chart 9) whilst the 30 year 
average annual rainfall (Chart 10) has remained 
consistent since 1971. 

Chart 10: Port Hedland climate trend - rainfall
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Chart 11: Onslow climate trend – temperature Chart 13: Newman climate trend - temperature

Chart 12: Onslow climate trend – rainfall Chart 14: Newman climate trend - rainfall
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further south along the coast in onslow the 
average maximum temperature (Chart 11) has 
also increased 0.2 ˚C since 1972, with average 
annual rainfall (Chart 12) remaining relatively 
consistent since 1969.

Inland at newman there is limited historic data 
available and so a 5 year average has been 
presented for average maximum temperature 
(Chart 13). There is a visible increase of 
approximately 1.2 ˚C since 2001 but this increase 
may not be representative of longer term trends. 
Average annual rainfall records were used to 
measure a 10 year average in newman (Chart 14). 

At Redmont, further north and inland and 
approximately 70 km south west of marble bar, 
there is also limited historic data available and so 
a 10 year average has been presented (Chart 15) 
with consistent temperatures visible. 

Average annual rainfall (Chart 16) at Redmont has 
remained relatively consistent since 1978 with 
slight fluctuations in the 10 year average of less 
than 10 mm.

Although the data can be somewhat sparse for 
some localities, the general trend is indicative of 
gradually increasing temperatures, which supports 
modelled scenarios. The trend in rainfall does not 
indicate an obvious decline or increase in coastal 
areas, while the inland rainfall trend may suggest 
an increase in some of these areas. This contrasts 
heavily with the south-west of Western Australia 
where average rainfall reductions of over 100 mm 
have been observed for long term averages in the 
last 30 years.

The potential increase in rainfall in inland areas 
supports modelled scenarios. however, more 
significant than the annual rainfall amount, is 
the change in distribution of events. There is a 
clear trend in recent rainfall records towards less 
frequent, more significant events which is also in 
agreement with CsIRo model scenarios and may 
have significant implications for the Pilbara. 

Chart 15: Redmont climate trend - temperature

Chart 16: Redmont climate trend - rainfall
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3.3.4 Sea levels

The Pilbara coast is potentially vulnerable to 
changing ocean levels including; astronomical 
tidal ranges, storm surges, wave set-up, sea level 
rise and tsunami. The major towns of the Pilbara 
with a vision of becoming cities (WAPC, 2012), 
Karratha and Port hedland, are located on the 
coast, and therefore sea level rise is a significant 
issue that may affect the vast majority of the 
Pilbara’s population.

storm surge is also an issue that requires 
consideration in the Pilbara and other coastal 
areas in Australia. storm surge is an offshore 
rise of water associated with a low pressure 
weather system (typically a tropical cyclone). 
storm surge is caused primarily by high winds 
pushing on the ocean’s surface. The wind causes 
the water to pile up higher than the ordinary sea 
level. low pressure at the centre of a weather 
system also has a small secondary effect, as can 
the bathymetry of the body of water. It is this 
combined effect of low pressure and persistent 
wind over a shallow water body which is the 
most common cause of storm surge flooding 
problems. 

A study was undertaken by the Department of 
Climate Change in 2009 to investigate aspects 
of coastal vulnerability to climate change, using 
the Pilbara coastline as a case study (sheridan 
Coakes Consulting, 2009). This study presented 
climate change scenario modelling undertaken 
by sinclair Knight merz for the broader Pilbara 
region including the impacts of rising sea levels. 

The study found that:

• Temperature – Whilst people working in the 
Pilbara are able to cope with extreme heat 
conditions the anticipated ongoing increase 
in heat and potential increase in number of 
hot days was estimated to reduce labour 
productivity in the region by 0.41 percent, 
over the course of an average year. This loss of 
productivity has an equivalent annual cost of 
$3.78 million.

• Rainfall change – Industry and local 
government authorities recognised that there 
may be some increase in flooding but were 
not particularly concerned. Reduced rainfall 
may lead to increased need for seawater 
desalination because of reduced yields from 
surface and groundwater drinking water 
sources.

• Sea level change – Rising sea levels are 
expected to increase maintenance costs for 
Port Authorities and industries. The increase 
in maintenance cost is estimated to be $8 
million per year.

• Extreme weather – The projected increase in 
the annual average number of severe storms 
was estimated to cost up to $6.7 million in 
damage to residential dwellings, $59 million 
in disruption to oil and gas tanker schedules, 
and $34.7 million in disruption to exploration 
and production rigs.

• Fire and emergency services – Increased 
demands on fEsA services were estimated to 
increase operating costs by up to $540,000 
per year.

• Other impacts – coastal infrastructure and 
shipping channels are often aligned to 
prevailing wind and wave direction and so 
changes could have potential impacts and 
cost implications. 

A summary of environmental pressure relating 
to climate change in the Pilbara is provided in 
box 3. 

Box 3: Environmental pressures resulting from 
the changing climate in the Pilbara

Critical environmental pressures 

• Temperature increases predicted to occur 
due to global climate change.

• Increasing frequency of significant rainfall 
events separated by more ‘dry-days’.

• Increased erosion caused by more extreme 
wet/dry variability.

• new rainfall and temperature patterns 
enable weeds and other more suited 
vegetation types to become established 

• Potential for desertification from rapid loss 
of native vegetation and topsoil.

• sea level rise of up to 0.9 m by 2110.

• Increased impacts from storm surge due to 
increased frequency of significant weather 
systems.
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4 .  A I R

This chapter on air in the Pilbara 
will only focus on regional issues 
relating to ambient (outdoor) air 
quality. Information on national and 
global issues such as climate change, 
stratospheric ozone depletion and 
greenhouse gas emissions are addressed 
in both the State of the Environment 
Report : Western Australia 2007 (EPA, 
2007) and the Australia State of the 
Environment 2011 report (State of the 
Environment Committee, 2011). 

4.1 CuRRENT STATE
Air quality can be affected by bushfires, mining, 
agriculture and industry. Key pollutants are 
dust from industrial and construction activities 
and particulates (measured as Pm

10 
and Pm

25
) 

from bushfires. other pollutants of interest 
are oxides of nitrogen, ozone, lead, sulphur 
dioxide, and carbon monoxide. local air quality 
in built environments may also be affected 
from fires occurring at rubbish tips. Pollutants 
are predominantly driven by wind patterns and 
topography and have the ability to effect the 
environment and landscape as well as human 
health in the region. 

Industry is the primary cause of change in 
ambient air quality in the Pilbara, particularly 
around ports and mining operations in coastal 
areas. Dispersion of air pollutants is strongly 
influenced by wind patterns and topography, 
particularly along the Pilbara’s complex coastline. 

Areas which are known to be affected by air 
quality impacts include:

• the ports of Dampier, Cape lambert and Port 
hedland which are affected by dust from iron 
ore shipment and emissions from ships.

• Port hedland – affected by dust and noise as a 
result of nearby iron ore processing.

• burrup Peninsula – emissions of nitrogen 
oxides from the combustion and processing of 
liquefied natural gas and iron ore.

• Dampier power station and the gas turbines in 
Port hedland – emissions of oxides of nitrogen 
from the burning of natural gas.

A Pilbara air quality study was published 
by Department of Environment in 2004 and 
presented pollutant concentrations from industry 
monitoring data compared with the national 
Environment Protection measures (nEPm) for 
Ambient Air Quality in the coastal towns of 
Dampier, Karratha, boodarie and King bay, as 
shown in Table 1. since 2004 there has been 
no further review of industry collected data 
compared with nEPm standards.

Results presented in the Pilbara air quality study 
(DoE, 2004) show that particulates are the 
primary pollutant of concern and that both Pm

10 

and Pm
2.5

 exceeded maximum allowable nEPm 
concentrations (nEPC, 2003). The state of the 
Environment Report (EPA, 2007) also states that 
particulate levels in the Pilbara regularly exceed 
health standards. 

Table 1: Air pollutant concentrations measured in the Pilbara for the Pilbara air quality study (DoE, 2004)

Pollutant nEPm max 
concentration

Averaging 
period

max allowable 
exceedances

max 
observed 

levels

% of 
nEPm

sites 
measured

Carbon 
monoxide

9 ppm 8 hours 1 day a year 0.328 ppm <4% Dampier

ozone
0.10 ppm 1 hour 1 day a year 0.064 ppm 64% Karratha 

boodarie 
Dampier0.08 ppm 4 hours 1 day a year 0.062 ppm 78%

nitrogen 
Dioxide

0.12 ppm 1 hour 1 day a year 0.062 ppm 52% Karratha 
boodarie 
Dampier 
King bay

0.03 ppm 1 year none - -

sulphur 
Dioxide

0.20 ppm 1 hour 1 day a year 0.134 ppm 67% Karratha 
boodarie 
King bay

0.08 ppm 1 day 1 day a year - -

0.02 ppm 1 year none - -

PM
10

50 μg/m³ 1 day 5 days a year
Max allowable 

exceedances not met 
over 5 year study period

Boodarie 
Dampier

PM
2.5

25 μg/m³ 1 day None specified 41.1 μg/m³ 164.4%
Boodarie

8 μg/m³ 1 year none specified - -

Concern still exists regarding air quality 
implications from Wittenoom, infamous for 
its legacy of asbestos contamination resulting 
from crocidolite mining in the 1940s – 1960s. A 
study undertaken in 2006 examining the recent 
management of asbestos contamination in 
Wittenoom indicates that windborne transport 
of asbestos is dependent on disturbance through 
activities such as vehicle traffic and cattle 
mustering, as well as activities that result in 

loss of vegetation and increase the potential 
for erosion by wind and/or water (GhD Pty ltd 
and Pb, 2006). The assessment indicated that 
priority should be given to the stabilisation of 
the Colonial mine site, as well as to reducing the 
risk to human health by isolation or remediation 
of areas with high concentrations of asbestos 
that is in a form which can be subject to release 
to air.
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Overall condition

Air quality in the Pilbara is generally good, 
with some localised issues associated with 
dust and particulates from industrial processes 
and transportation; benzene and bushfires. 
Potential air quality issues may also exist 
in Wittenoom relating to previous asbestos 
contamination.

other air quality pollutants are not generally 
considered to be an issue in the region.
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4.2 PARTICuLATES FROM INDuSTRIAL 
PROCESSES AND TRANSPORTATION

Objective: levels of particulates in the 
air meet the relevant standards in order 
to protect health, amenity and the 
environment.

Indicator: number of exceedances of 
particulate levels with Government-
agreed standards.

most air pollutants result from combustion and 
in the Pilbara the processing, transportation and 
shipment of iron ore and natural gas have been 
identified as the major combustive processes 
impacting on ambient air quality in the region 
(state of the Environment Committee, 2011). 
Dust associated with construction works, 
processing (including blasting, drilling, crushing, 
screening and stockpiling) and commercial 
transportation is a major source of particulates 
while motor vehicles and electricity generation 
are major sources of nitrogen oxides, sulphur 
oxide and air toxics such as benzene. 

In 2004 nEPm particulate standards were 
exceeded in boodarie and Dampier as reported 
in Pilbara air quality study (DoE 2004). no other 
sites in the Pilbara were measured and there 
has been no further reporting against nEPm 
standards since. 

The burrup Peninsula, or murujuga, has the 
largest concentration of prehistoric indigenous 
rock art “petroglyphs” in the world and was 
included on the Australian Government’s national 
heritage list in 2007 (DoIR, 2007). Increased 
emissions from nearby industry on the burrup 
have been suspected of leading to possible 
disintegration of the rock art surfaces, and thus 
of potentially destroying the petroglyphs. This 
may result in the loss of irreplaceable history of 
the Jaburara People, traditional owners of the 
burrup Peninsula (Karratha visitor Centre, 2012). 

4.2.1 Current response

The Environmental Protection Act 1986 includes 
a number of different mechanisms which can be 
applied to air quality management, including the 
environmental impact assessment of proposals 
that are likely to result in a significant impact 
on the environment. The Western Australian 
Government also has agreement with the 
national Environment Protection measures, and 
has been a signatory to the Ambient Air Quality 
Environment Protection measure since June 
1998 and the Air Toxics national Environment 
Protection measure since December 2004. 

A draft state Environmental (Ambient Air) Policy 
2009 has also been developed. The purpose 
of this policy is to establish the basis on which 
ambient air quality is to be protected, abate 
pollutants and restrict activities that diminish 
the environmental value of ambient air; and 
establish a framework and programme to protect 
and enhance environmental quality to support 
the environmental value of ambient air in 
Western Australia.

national Environmental Protection measures 
(nEPm) standards have been set for a number 
of air pollutants, including particulates (both 
Pm

10
 and Pm

2.5 
under the Ambient Air Quality 

nEPm) and benzene (under the Air Toxics 
nEPm). nEPms are broad framework-setting 
statutory instruments defined in the national 
Environment Protection Council Act 1994 (nEPC 
Act). They outline agreed national objectives for 
protecting or managing particular aspects of the 
environment and are similar to environmental 
protection policies. nEPms may consist of any 
combination of goals, standards, protocols, and 
guidelines. The nEPm standard or ‘monitoring 
investigation level’, if exceeded, requires some 
form of further investigation by the relevant 
jurisdiction of the cause of the exceedance if 
appropriate.

While the Department of Environment and 
Conservation operates a number of air pollution 
monitoring stations in Perth, the southwest and 
midwest of Western Australia, no monitoring 
station for regular monitoring of regional air 
quality is located in the Pilbara. 

The only air quality monitoring that has been 
undertaken by the state Government since the 
2004 study is a one-off Wedgefield Air Toxics 
study undertaken at Port hedland (Wedgefield) 
in 2006, measuring volatile organic Compounds. 
The monitoring program is currently under 
review.

monitoring is, however, undertaken by facilities 
as required by the nEPm and the national 
Pollutant Inventory publishes annual air emission 
data from reporting by facilities (http://www.
npi.gov.au/data/search.html). Published 
monitoring data is currently limited to total 
annual loads (kg), as shown in Chart 17, and 
therefore cannot be used to determine the 
number of exceedances of nEPm standards. In 
future, data could be extracted from individual 
existing sites for comparison to nEPm standards, 
as was done to develop the 2004 report.

In response to the concerns and issues 
surrounding air quality within Port hedland, the 
Government of Western Australia established 
a taskforce in may 2009 with the objective of 
providing effective dust management strategies 
within Port hedland (PhPA, 2012a). Port hedland 
Dust management Taskforce representatives 
were drawn from industry, state and local 
Government. The Taskforce released the Port 
hedland Air Quality and noise management Plan 
report in march 2010 (DsD, 2010).

In 2009 key users of Port hedland Port also came 
together to establish the Port hedland Industries 
Council (PhIC) as part of their commitment to the 
local community in managing the environment 
of Port hedland. Its eleven foundation members 
are representatives of different companies with 
operations or activities in Port hedland.

The Port hedland Industries Council contributes 
to the control of dust and noise emissions from 
their activities by monitoring air quality. The PhIC 
monitors air quality at eleven sites around south 
hedland and Port hedland. Pm

10
 is monitored at 

all eleven sites. In addition, Pm
2.5

, no
2
, so

2
, and 

a breakdown of dust into Chromium, Copper, 

Chart 17: Total Pilbara industry emissions – particulates (source: national Pollutant Inventory)
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manganese, sodium, magnesium and Iron 
species are also monitored at selected sites. 
Real-time air quality data can be accessed by the 
public on the Town of Port hedland website and 
is updated every 20 seconds
(http://phicmonitoring.com.au/monitor/rt/
realtime.jsp?siteId=371).

Pm
10

 results collected by the PhIC are used to 
determine when dust events which may be 
hazardous to human health have occurred. This 
is considered by the Port hedland Dust Taskforce 
to occur when Pm

10
 is greater than 70 μg/

m3/24 hour (DsD, 2010). This exceedance level 
is a departure from the national Environment 
Protection measure for Ambient Air Quality for 
particulate matter, which recognises 50 μg/m3. 
The Port hedland Dust management Taskforce 
determined that on current evidence, there is 
no justification for Air nEPm for Pm

10 
(50 μg/m3) 

to be unconditionally applied in Port hedland 
because it was developed for a different (urban) 
environment (DsD, 2010). Dust in Port hedland 
is largely composed of coarse particles rich 
in iron oxides generated from mining related 
activities, while dust found in urban centres is 
largely composed of fine and ultra fine particles 
rich in combustion products. In addition, no 
direct evidence was found to prove that iron 
oxide in air poses a significant health hazard.

Results collected by the PhIC over the July 2012 
– february 2013 period showed that 14 dust 
events occurred, where Pm

10
 levels exceeded 70 

μg/m3 in 24 hours (PhIC, 2013). 

The Town of Port hedland has also established 
an Air Quality Control Working Group to 
specifically investigate air quality in the Town 
of Port hedland. The Air Quality Control Working 
Group was established in response to community 
concerns regarding air and noise emissions in 
the region (Town of Port hedland, 2013). 

The burrup Rock Art monitoring management 
Committee was established in 2002 to 
determine whether industrial emissions could 
affect the ancient rock art (DoIR, 2007). Air 
quality monitoring on the burrup Peninsula was 
completed by Commonwealth scientific and 
Industrial Research organisation (CsIRo) marine 
and Atmospheric Research in 2004 - 2005 and 
2007 – 2008 (Gillett, 2008). Results from the 
air quality monitoring program showed that 
concentrations of nitrogen dioxide, sulphur 
dioxide, ammonia, nitric acid, particulates and 
air toxics (benzene and bTEX gas) were all low 
over this period, and little evidence of a gradient 
between background concentrations and that 
in industrial areas on the burrup Peninsula was 
found. Regular monitoring of colour change 
and spectral mineralogy of the burrup Rock Art 
has also been undertaken since 2004 by CsIRo 
materials science and Engineering (lau et al., 
2011). no consistent perceptible increase in 
colour change was observed over the 2004-2010 
period (lau et al., 2011).

The Department of Environment and 
Conservation has prepared A guideline for 
managing the impacts of dust and associated 
contaminants from land development sites, 
contaminated sites remediation and other 
related activities (2011). The guideline 
provides guidance on preparing a plan for 
the management of dust and associated 
contaminants arising from various activities such 
as land clearing for development, remediation of 
contaminated sites, mining and quarrying, bulk 
materials handling and storage and demolition 
works. The document also contains information 
relevant to the environmental impact 
assessment process.

4.2.2 Implications

As industrial activity is predicted to increase 
to meet economic demands (Pilbara Regional 
Planning Committee, 2012), air quality in the 
Pilbara region may be further affected.

These activities may result in declining air 
quality, thus leading to pollution of adjacent land 
and waters, and adversely impacting on human 
health, regional biodiversity and heritage listed 
rock art on the burrup Peninsula.

4.2.3 Suggested response

The state Government and industry should 
consider extending the Port hedland Air Quality 
management Plan framework and governance 
structure across the whole of the Pilbara.

furthermore, measures such as those established 
in Kalgoorlie-boulder are an example of an 
innovative and effective method of managing 
dust in mining areas and could be investigated 
by Pilbara local government. 

The Goldfields Dust Abatement Committee was 
formed in the 1970s in response to dust issues in 
Kalgoorlie-boulder. The committee successfully 
established zones around the townsite to be 
fenced off and dust levels within these areas 
to be continuously monitored (KCGm, 2009). 
In 1994 the Kalgoorlie-boulder landcare Group 
(KbUlG) continued similar work and Kalgoorlie 
Consolidated Gold mines (KsGm) formed a team 
of Environmental officers to monitor dust levels 
to ensure that ambient air quality in Kalgoorlie-
boulder met DEC and nEPm requirements. In 
addition, KblUG and KCGm completed extensive 
rehabilitation work within these zones, forming 
a “Green belt” of approximately 730 hectares, 
including 210,000 trees, between the mining 
area and the townsite (KCGm, 2009).
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4.3 BENzENE FROM INDuSTRIAL 
PROCESSES AND TRANSPORTATION

Objective: levels of benzene in the air 
meet the relevant standards in order 
to protect health, amenity and the 
environment.

Indicator: benzene emissions above 
nEmP standards.

benzene emissions are another potential 
air pollution issue in the Pilbara. benzene 
concentrations in regional airsheds are expected 
to be below urban levels because the majority 
of emissions originate from motor vehicles, 
whose numbers are small in regional regions. 
benzene emissions in the Pilbara were found 
to be equivalent to almost 10% of all motor 
vehicle emissions for Australia in 2003-04 (2006 
Australian state of the Environment Committee, 
2006). It is thought that natural gas processing 
operations in the region were the source of 
these emissions (DoE, 2004).

4.3.1 Current response

The Department of Environment and 
Conservation has not undertaken any further 
monitoring of benzene (bTEX) since 2004 
except for the Wedgefield Air Toxics study 
undertaken at Port hedland (Wedgefield) 
in 2006. The annual average concentration 
of benzene in Wedgefield was found to be 
10.4 μg/m3 (0.00326 ppm) based on nEPC 
reporting requirements. The nEPm monitoring 
investigation level for benzene is 0.003 ppm, 
therefore the annual average concentration of 
benzene at Wedgefield just exceeded the nEPm 
standard in 2006.

monitoring undertaken by facilities and 
published by the national Pollutant Inventory 
includes total annual loads (kg) of benzene 
(Chart 19). This monitoring indicates that 
benzene emissions have declined significantly 
since 2004/05 however they remain higher than 
other regional sites were in 2003/04 (Chart 18).

4.3.2 Implications

The decrease in benzene emissions since 
2004/05 suggests that the issue is either 
being managed appropriately or it is naturally 
declining.

4.3.3 Suggested response

monitor levels of benzene in the Pilbara and 
action as necessary.

4.4 BuSHFIRES
burning vegetation and wildfires have also 
been identified as major sources of particulates 
(state of the Environment Committee, 2011). 
smoke from bushfires consists of fine particles 
(measured as Pm

10
 and Pm

2.5
) which can 

severely affect human health, in particular, 
the respiratory systems of people. If bushfires 
become more common place in the Pilbara, a 
possibility because of more extreme climatic 
conditions leading to longer dry periods 
(see section 3.3), then further planning and 
management responses will need to be 
implemented to ensure that air quality in the 
Pilbara is not adversely impacted.

bushfires are addressed in more detail in 
section 7.2.

Chart 18: Benzene emissions in Australian regional sites 2003-04 (national Pollutant inventory)
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Chart 19: Total Pilbara industry emissions – benzene (source: national Pollutant Inventory)
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