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EXECUTIVE SUMMARY

Background

The Mulataga residential project is a West Australian Government backed initiative to transform a former
sheep station on the eastern edge of the Karratha town site into a new beachside residential community of
approximately 1,400 lots. The project is part of the state government’s ‘Pilbara Cities’ initiative to transform
Karratha into a city capable of sustaining 50,000 people.

Site context

The project site is approximately 151 ha (excluding the foreshore) and extends generally between Maitland
Road in the east, Millstream Road Extension in the south, Back Beach and Mystery Roads in the west, with
Nickol Bay forming a coastal backdrop to the north (Figure A).

Key visionary objectives established for the project include:

e  Transformation Step By Step - Establishing the foundation for the Karratha of tomorrow today, through
key partnerships

e Aspirational affordability — delivering real housing choice that people aspire to call home

e Resilience - Creating a sense of permanence, realism and robustness to Karratha by creating a socially,
economically and environmentally sustainable place

e Home - Creating a place of choice, a place where people choose to call home. Nurturing a sense of
belonging through fostering the spirit of Pilbara heritage

e  Environmentally Rewarding — A commitment to environmental excellence by capturing the essence of
the Pilbara lifestyle and responding appropriately.

City of Karratha’s Town Planning Scheme No. 8

The City of Karratha’s Town Planning Scheme (TPS) No. 8 is the long-term governing instrument for the
planning of Karratha. The Mulataga project site is currently zoned ‘Urban Development — DA 10’ (Figure B).
This zoning supports the proposed residential land use. Therefore an amendment to TPS No. 8 and
consequential statutory referral of the project to the Environmental Protection Authority (EPA) under Section
48A of the Environmental Protection Act 1986 (EP Act) is hot necessary to gain planning approval for the
Mulataga Development Plan. Nonetheless, an assessment by the EPA could occur at subdivision stage, and
this report details the environmental characteristics of the site and appropriate design and management
responses.

Planning design forum

DevelopmentWA (formerly LandCorp) and its consultant team hosted a three-day Planning Design Forum in
Karratha between 11 and 13 April 2012 to capture the local issues, opportunities and stakeholder’s
objectives that inform the development of a new Mulataga community. The forum brought together a diversity
of expertise and stakeholders (including the then joint venture developer Mirvac).

A key outcome from the Planning Design Forum was a strong desire from the community to establish a
vibrant coastal node as part of the Mulataga residential project and integrating development with the beach
and creek lines, whilst respecting cultural heritage aspects of the site.

Existing land use

The Mulataga project site is currently largely unused and is bounded by the suburb of Bulgarra to the west.
The expansion of the Karratha town site since the 1980s has brought human use pressures into the adjacent
Mulataga project site. The significant pressure is centred on active access to the coast for fishing and
recreation. This has resulted in numerous informal four wheel drive tracks across the Mulataga project site
and into the foreshore reserve, through the dunes and along the beach. The Mulataga project site is also
used informally by off-road motorbikes.
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Immediately north-east of the project boundary there is a popular small boat launching ramp near “Back
Beach”, which was upgraded in 2016. Pressure on this facility can be significant at times, and it is anticipated
that this will increase with the implementation of the Mulataga residential project and development of
Karratha generally.

The first stage of subdivision bulk earthworks commenced in 2016, but was postponed due to residential
land sales reduced market conditions.

Environmental opportunities

The key environmental opportunities identified and used to inform and guide the Mulataga Development Plan
included:

e  The protection of the mangroves and adjacent offshore marine environment

e Management of the Mulataga foreshore and surrounds, including responses to modelled potential
climate changes over time

e  Creation of new and diverse foreshore / coastal passive recreation places

e  Protection and maintenance of the existing creeklines

e Implement best urban water management practices in design, construction and operational phases

e  Cultural respect and preservation of identified areas (including the creeklines and coastal dune system)
e  Appreciation for, and retention of, the current landforms in a design outcome.

The Planning Design Forum also recognised the importance of undertaking a Coastal Strategy for Karratha’'s
coastal assets. While it was acknowledged this was outside of the Mulataga residential project scope, the
purpose of the Coastal Strategy would define the key coastal nodes and recreation uses along Karratha’s
coastline, which would include the Mulataga foreshore. The Coastal Strategy would also outline
management and monitoring procedures to be undertaken within the foreshore reserve, and to ensure that
recreational pressures are well distributed and managed.

Based on community and agency consultation and robust technical input, the Mulataga Development Plan
has been prepared by town planners Roberts Day. The next phase of the project is the referral of the
development plan to the City of Karratha and the Western Australian Planning Commission (WAPC) for
consideration and assessment.

Mulataga Structure Plan

This Environmental Assessment Report (EAR) has been prepared to support the proposed Mulataga
Structure Plan, and identifies potential environmental impacts of the development, input to the design
process to ensure the development plan is environmentally responsive, and presents management
recommendations and strategies for key factors.

A comprehensive approach to determine the relevant environmental factors for the proposed Mulataga
Development Plan, this method involved a review of the potential environmental impacts that may arise
during and post development of the Mulataga project site.

The following series of studies and investigations in addition to government and community consultation
have informed the preparation of the EAR:

1. Desktop analysis (2011 to 2019)

Review of the site conditions (including site inspections in August 2011 and April 2012)

Level 1 flora and vegetation assessment of the Mulataga foreshore and mangroves (RPS 2012)
Review of Preliminary Environmental Assessment Mulataga (Coffey Environments 2010)

Review of Level 2 Flora and Vegetation Survey and Level 1 Fauna Survey (Coffey Environments 2010)
Consultation with the (then) OEPA and the (then) Department of Water (DoW) in early 2012
Participated in the planning design forum on 11-13 April 2012

© N o ok~ wDd

Conducted a Matters of National Environmental Significance database search (2012 and 2019).
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On the basis of these studies and consultation with the (then) OEPA and the community and local
stakeholders, the key environmental factors pertaining to the Mulataga project site were identified, and
include:

e Vegetation and flora — there are no species or communities of local or regional conservation
significance.

e Terrestrial fauna - there are no species of local or regional conservation significance.

e Climate change (sea-level rise) - accommodated by appropriate coastal setbacks and design.
e Flood - accommodated by appropriate setbacks and drainage design.

e Acid Sulfate Soils - addressed in project design and construction management.

e  Mosquitoes - addressed in project design and management.

e  The key coastal environmental factors identified include:

e  Benthic primary producer habitat - mangroves - protected through design (avoidance) and construction
and operational management (water quality, sediment).

No Matters of National Environmental Significance (specifically, terrestrial fauna and migratory bird species),
listed under the Environment Protection Biodiversity Conservation Act 2000 (EPBC Act) were identified.

The proposed Mulataga Structure Plan acknowledges and responds to environmental and heritage
opportunities and constraints, reserving approximately 20% of the site for natural areas (foreshore reserve,
Mulataga Creek and Aboriginal sites).

The potential environmental impacts resulting from the proposed Mulataga Structure Plan, proposed
management measures and the predicted environmental outcome for each of the key environmental factors
assessed are summarised in Table 1.

Implementation

This environmental assessment considers that the proposed Mulataga Structure Plan can be implemented
with only short term and localised impacts upon the environment, which can be effectively managed through
the implementation of specific mitigation and management measures. Further, there is significant opportunity
for environmental improvement through adjacent beach and dune rehabilitation and access management,
and protection of the existing creeklines which also have intrinsic heritage value.

The proponent has committed to the preparation and implementation of the following management plans:
e Landscape Management Plan (creek lines)

e  Foreshore Management Plan

e Local Water Management Strategy and Urban Water Management Plans

e Acid Sulfate Soil and Dewatering Management Plan

e  Construction Environmental Management Plan.

The management framework for the Mulataga development and implementation of the management plans is
illustrated in Figure 1.

This assessment of the environmental factors demonstrates that the proposed Mulataga Structure Plan, with
the implementation of the proposed design and management measures, can readily meet the EPA’s
environmental objectives and guidelines as outlined in Table 1.
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Figure 1: Mulataga project environmental management framework
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Table 1:

Summary of key potential impacts of the Mulataga Structure Plan, proposed management measures and predicted environmental outcomes

Environmental |Relevant |Environmental Potential impacts | Management measures Predicted outcome
factor area objective
Terrestrial flora 151 ha To maintain abundance, |e Clearing of native | e The creek line buffer for the majority of the proposed Creekline vegetation, specifically

and vegetation

project area

diversity, geographic
distribution
interconnectedness and
productivity of flora at
species and ecosystem
levels through the
avoidance or
management of adverse
impacts and
improvement in
knowledge.

vegetation,
however with no
loss of threaten
or priority
ecological
communities

e Fragmentation of
ecological
communities

e Introduction and
spread of weeds

development is defined by the 100 year ARI flood extent or
alternatively a minimum 30 m buffer from the creek centre
line has been applied. The key riparian vegetation is the
Coolabah (Eucalyptus victrix) species which is located
within creeklines. Otherwise the remainder of the flora
species within the creek were the same composition to
those on the plain.

Rehabilitation of Mulataga foreshore. All rehabilitation
works will be described in a Foreshore Management Plan
(FMP).

Construction Environmental Management Plan (CEMP) will
detail dust mitigation measures to be incorporated during
the construction of the residential development.

The extent of vegetation clearing will be clearly defined on
the Mulataga project site with boundary markers.

A Landscape Management Plan will be finalised and

implemented which will define hard edged and landscaping
/ rehabilitation treatments along the creek foreshore.

the Coolabah trees, are
protected within the 100 year
ARI and creekline buffer.

The vegetation outside of the
creekline within the development
area is not considered to be of
local, state or national
significance. There were no
threatened or priority ecological
communities within the project
boundary.

Terrestrial fauna

151 ha
project area

To maintain abundance,
diversity, geographic
distribution,
interconnectedness and
productivity of flora at
species and ecosystem
levels through the
avoidance or
management of adverse
impacts and
improvement in
knowledge.

o Habitat
fragmentation
and disturbance
and impacts due
to loss and
degradation of
habitat through
clearing.

e Physical Injury or
Fatality

e Indirect Effects
on Adjacent
Habitats

The CEMP will outline the following measures

— The extent of vegetation clearing will be clearly defined
on the Mulataga project site with boundary markers.

— Management measures will be instigated to negate
potential trampling and erosion / edge effect impacts to
the foreshore vegetation during construction works.

— There will be clear delineation of the foreshore
conservation areas, from other passive recreation and
landscaped areas.

— Induction of machinery operators involved in the
clearing process. Operators will be advised to be alert
for fauna when clearing the vegetation, and to take
steps to avoid impacts, where practical.

— The indirect impacts will be addressed through the
following management plans:

FMP

The environmental assessment
of the potential adverse impacts
after the application of
management measures to fauna
that are present or potentially
present within the Mulataga
project site supports the
environmental objective through
the following conclusions:

No species of terrestrial
invertebrate or invertebrate
fauna will cease to exist or their
conservation status will be
adversely affected as a result of
the implementation of the
Mulataga Structure Plan.

The proposal is highly unlikely to
have an adverse impact on
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Environmental |Relevant |Environmental Potential impacts | Management measures Predicted outcome

factor area objective
fauna of conservation
significance at a regional scale,
and those local scales are
considered to be acceptable with
rehabilitation.

Coastal Coastal To maintain the integrity Potential long- ¢ Coastal engineering advice regarding geomorphological The environmental outcome for

processes environment | and environmental term impacts of processes and setback distances from the foreshore has estuarine and shoreline

values of the soil,
groundwater, landform
and the Indian Ocean

climate change
and changing sea
levels on the
development

been undertaken.

Hydraulic / flood modelling including allowances for
Climate Change consistent with IPCC and WAPC State
Planning Policy 2.6 requirements for sea-level rise has
been finalised.

A Foreshore Management Plan for the Mulataga residential
project will be developed and implemented in collaboration
with the City of Karratha

landforms will be met through
undertaking the management
measures as summarised below:
Incorporating appropriate
setback distance and minimum
development levels within the
design to compensate for any
future sea level rise.

Acid sulfate soils

151 ha
project area

To maintain the integrity,
ecological functions and
environmental values of
the soil and landform.

Increase in heavy
metal
concentrations

Loss of marine
fauna

Loss of visual
amenity

ASS assessment on areas identified moderate areas ASS
risk will be finalised prior to construction works.

If ASS is determined to be an issue an Acid Sulfate Soil
and Dewatering Management Plan (ASSDMP) will be
prepared as a condition of subdivision

The management measures will
ensure that the risk of potential
impacts occurring (either direct
to the marine environment or
indirect impact on the nearby
commercial fisheries) as a result
of the dredging and management
of PASS material is minor and
that the EPA objective is met.

Mosquitoes

151 ha
project area

In accordance with
Guidance Statement 40:
To minimise impacts to
public health and
amenity resulting from
mosquitoes breeding in
and inhabiting the
Mulataga project site.

A combination of
shallow areas
and suitable
emerging
structures may
provide mosquito
breeding
opportunities

Liaise with the Shire regarding the local significance of
mosquitoes in the Mulataga project site and surrounding
area.

If required finalise and implement a Mosquito Management
Plan

If required a Mosquito
Management Plan will be
implemented to the satisfaction
of the City of Karratha to
minimise impacts from
mosquitoes.
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Environmental |Relevant |Environmental Potential impacts | Management measures Predicted outcome
factor area objective
Benthic primary | Nickol Bay | The environmental e Water quality or |e The Construction Environmental Management Plan No direct or indirect loss of
producer habitat | mangroves | objective for the marine sedimentation (CEMP) will be finalised and implemented. The CEMP will | mangroves with water quantity
habitat (mangrove) is to changes during adopt ‘best practice’ approach to minimising impacts from | and quality managed through the
limit the direct loss of construction stormwater during the construction activities therefore implementation of LWMS and
mangroves and to (turbidity) could reducing the risk of sedimentation in the creeks and UWMP(s) and CEMP.
ensure the protection of potentially cause mangroves.
the mangrove indirect losses or |4  |mplementation of better urban water management
ecosystem. reduction in practices — Local Water Management Strategy (LWMS)
mangrove health. and Urban Water Management Plans (UWMP).
Aboriginal 151 ha To ensure that changes |e Damage or loss |e Aboriginal community representatives and elders have Significant sites identified from
heritage project area | to the biophysical to Aboriginal been and will continue to be consulted as part of the the Aboriginal Sites register and

environment do not
adversely affect
historical and cultural
associations and comply
with relevant heritage
legislation.

heritage sites

planning process for the Mulataga residential project.

e Any significant sites identified during construction will not
be removed, damaged or altered without approval under
Section 18 of the Aboriginal Heritage Act 1972.

e Training will be provided to all construction workers
detailing the importance of avoiding heritage sites and
reporting of any suspected heritage sites. Exclusion zones
will also be identified and clearly communicated to project
personnel in the event of a heritage site being uncovered.

during construction will not be
removed, damaged or altered
without approval under Section
18 of the Aboriginal Heritage Act
1972.
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ACRONYMS AND UNITS

ANZECC Australian and New Zealand Environment and Conservation Council
ASS Acid Sulfate Soils

ASSDMP Acid Sulfate Soil and Dewatering Management Plan

ARI Average Recurrence Interval

BC Act Biodiversity Conservation Act 2016

BoM Bureau of Meteorology

CEMP Construction Environmental Management Plan

DIA Department of Indigenous Affairs (superseded)

DEC Department of Environment and Conservation (superseded)
DoEE Department of the Environment and Energy

Dow Department of Water (superseded)

DPLH Department of Planning, Lands and Heritage

DWER Department of Water and Environmental Regulation

EAR Environmental Assessment Report

EP Act Environmental Protection Act 1986

EPA Environmental Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
FMP Foreshore Management Plan

IBRA Interim Biogeographical Region of Australia

IPCC Intergovernmental Panel on Climate Change

JDA JDA Consultant Hydrologists

LWMS Local Water Management Strategy

MP Rogers MP Rogers and Associates

PEC Priority Ecological Community

POS Public Open Space

SEWPaC Department of Sustainability, Environment, Water, Population and Communities(superseded)
TEC Threatened Ecological Community

TPS Town Planning Scheme

UWMP Urban Water Management Plan

WA Western Australia

WC Act Wildlife Conservation Act 1950

% Per cent

°C degrees Celsius

ha hectares

km kilometres

km/h kilometres per hour

m metres

m AHD metres Australian Height Datum
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1 OBJECTIVES

RPS Australia West Pty Ltd (RPS) has been commissioned by DevelopmentWA to provide an EAR for the
Mulataga Structure Plan. The site location is shown in Figure A.

The Mulataga residential project is a West Australian Government backed initiative implemented by
DevelopmentWA, to transform a former sheep station on the eastern edge of the Karratha town site into a
new beachside residential community of approximately 1,400 lots. The project is part of the State
Government's “Pilbara Cities” initiative to transform Karratha into a city capable of sustaining 50,000 people.

The project site is approximately 151 ha (excluding the foreshore) and extends generally between Maitland
Road in the east, Millstream Road Extension in the south, Back Beach and Mystery Roads in the west, with
Nickol Bay forming a coastal backdrop to the north.

Key visionary objectives established for the project by DevelopmentWA include:

1. Transformation Step By Step - Establishing the foundation for the Karratha of tomorrow today, through
key partnerships.

2. Aspirational affordability — delivering real housing choice that people aspire to call home.

3. Resilience - Creating a sense of permanence, realism and robustness to Karratha by creating a socially,
economically and environmentally sustainable place.

4. Home - Creating a place of choice, a place where people choose to call home. Nurturing a sense of
belonging through fostering the spirit of Pilbara heritage.

5. Environmentally Rewarding — A commitment to environmental excellence by capturing the essence of
the Pilbara lifestyle and responding appropriately.

Based on community and agency consultation and robust technical input, the Mulataga Structure Plan has
been prepared by town planners Roberts Day. The next phase of the project is the referral of the structure
plan to the City of Karratha and the Department of Planning, Lands and Heritage (DPLH) for consideration
and assessment.

This EAR has been prepared to support the Mulataga Structure Plan, and identifies potential environmental
impacts of the development, input to the design process to ensure the structure plan is environmentally
responsive and presents management recommendations and strategies for key factors.

The key objectives of this EAR are:

1. Place the project area in a local, regional and historical environmental context.

2. To identify the relevant environmental factors early in the planning phase and their significance.
3. Outline the potential management and mitigation measures.
4

To provide the project details and environmental background necessary, for future consultation with the
EPA.

Section 2 of this EAR is the introductory section, which presents the history of the Mulataga project site,
planning context, and a description of the proposed land use changes in accordance with the proposed
Mulataga Structure Plan.

Section 3 and beyond details the environmental context and factors for the Mulataga project site, and
proposed management of environmental impacts arising from the planning and development of the site.
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2 HISTORICAL CONTEXT

2.1 Regional setting

Karratha was established as a mining company town in 1968 to accommodate an expanding workforce
associated with iron ore processing and exporting by Hamersley Iron in Dampier. Karratha town has grown
significantly since 1968, shaped largely by the demand for Pilbara’s mineral and oil and gas resources.
Karratha also acts as a key service hub for government and resource sectors in West Pilbara.

Corresponding with this growth in iron ore production is a significant predicted increase in Karratha’s resident
population.

The Pilbara region is currently experiencing a shortage of land and all types of housing, particularly
affordable housing. This shortage is impacting on the ability of towns to function as healthy and complete
communities and remain economically viable and socially sustainable.

The key land supply challenges facing the Karratha community include:

e  The resources boom initiated rapid town growth and exerted pressure on existing infrastructure. Whilst
that pressure has eased, there needs to be land available as the market changes

e There is a need for significant improvements to community facilities and services

e  There is recognition across all levels of government to improve outcomes for Indigenous people of the
town and region

e Limited supply of zoned land with connection to the coast

e Financial costs of meeting flood plain and storm surge development requirements.

2.1.1 Karratha City of the North: City Growth Plan

The Karratha City of the North: City Growth Plan (Shire of Roebourne 2011) aims to transform Karratha from
a town of an estimated 22,500 to a regional city of 50,000. A key objective of the transformation of Karratha
is to ‘normalise’ the release of land and address the issue of housing affordability and diversity.

The Mulataga project site was identified as a growth plan precinct in the City Growth Plan given its proximity
to the existing Karratha town centre.

The City Growth Plan planning intent for the Mulataga area is:

to bring the waters of Nickol Bay into the urban environment,
primarily for recreation and lifestyle offering
Shire of Roebourne 2011

The Mulataga area will also incorporate a new carefully planned coastal node, sporting fields and primary
and secondary schooling, and a district level commercial centre.

2.2 Local setting
The Mulataga project site is situated within the locality of Mulataga in the City of Karratha, and is
approximately 2.5 kilometres (km) east of the Karratha Central Business District (Figure A).

The Mulataga project site totals 151 ha (excluding the foreshore), and is comprised of the following land
parcels:

e Lots 4639 and 4638 Mystery Road, Mulataga
e Part of Lot 4661 Mystery Road, Mulataga.

The Mulataga project site is bound by the local roads of Maitland Road to the west and the proposed
extension of Millstream Road to the south.

EEL17075.001 | Environmental assessment report | Rev 0 | 14 February 2020
rpsgroup.com Page 10



REPORT

To the north of Lot 4638 Mystery Road the Mulataga project site is separated from Nickol Bay by a strip of
coastal land containing degraded dunes, a beach and mangrove communities, and to the east the Mulataga
project site is bordered by the remaining portion of Lot 4661 Mystery Road.

A small boat launching facility is located on the Nickol Bay foreshore north-east of the Mulataga project site,
known as Back Beach.

2.3 Existing zoning

Under TPS No. 8 the Mulataga project site is currently zoned ‘Urban Development — DA 10’ (Figure B).

This zoning supports the proposed residential land use identified in the City Growth Plan therefore an
amendment to TPS No. 8 and consequential referral of the project to the EPA under Section 48A of the
Environmental Protection Act 1986 (EP Act) is not required.

Under the EP Act the EPA is not able to assess structure plans, however the OEPA and/or the Department
of Water and Environmental Regulation (DWER) will likely be requested to provide comment on the
Mulataga Structure Plan by the DPLH and/or the City of Karratha.

2.4 Land use

2.4.1 Historical land use

The Mulataga project site was once a portion of a larger pastoral station which was settled in the 1860s.

However, its significant history begins in the 1960s with the growth in world demand for the export of iron
ore. To cater for the accommodation needs of Hamersley Iron, the Western Australian State Government
entered into a joint housing project in 1969.

The Karratha town site was established approximately 2.5 km west of the Mulataga project site.

Since the 1980s Karratha has grown beyond the reputation of a company town status with a low population.
It is now recognised as the largest resource and government sector centre in the Pilbara, with a current
population of approximately 18,000 people.

As a result there has been expansion of suburbs surrounding the Karratha centre. Bulgarra is one of
Karratha's older suburbs, located on the western boundary of the Mulataga project site. The expansion of the
Karratha town site and population growth since the 1980s has brought human use pressures into the
adjacent Mulataga project site. The significant pressure is centred on access to the coast for fishing and
recreation.

The project area also has strong links to aspects of indigenous heritage, which have been recognised in
project consultation, planning, design and management.

2.4.2 Existing land uses

The Mulataga project site was historically part of a larger pastoral station, and is dissected by informal four
wheel drive tracks which appear to be used by the local community to access the foreshore and coast in
order to undertake a variety of recreational pursuits such as swimming, fishing, off-road motor bike riding and
boating (Plates 1, 2 and 3). Figure C shows the locations at the site where these activities are mapped to
take place.
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Plate 1: Four-wheel drives and motorbikes regularly traverse the foreshore dunes

Plate 2: Recreation at the mouth of Mulataga Creek
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Plate 3: Upgraded boat launching site north-east of the Mulataga project site (Back Beach)

Mangrove communities which fringe parts of the Nickol Bay foreshore are located approximately 100 m north
of the Mulataga project site. Mangrove communities provide an important, high level of ecological function
and a range of terrestrial and marine fauna habitat and feeding opportunities (Plate 4).

Plate 4: Mangrove community fringing Nickol Bay (darker middle ground)
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Lot 4932 on Plan 38691 is located in between the Mulataga project site and the coastal environment. It is
currently reserved for ‘Conservation Recreation and Natural Landscapes’ under TPS No. 8 (Plate 5).

Plate 5: Foreshore dune environment colonised by Spinifex and buffel grass

The Karratha Hills frame the southern boundary of the Mulataga project site (Plate 6).

Plate 6: Karratha Hills to the south of the Mulataga project site

There are no current land uses, although bulk earthworks commended in 2016 in the south west of the site
but were discontinued. The suburb of Bulgarra adjoins the western boundary of the Mulataga project site.
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3 EXISTING ENVIRONMENT

3.1 Climate and weather

Karratha experiences a hot, semi-arid climate. Summers (October to April) are very hot with average daily
maximum temperatures of 36.1 °C in March, which is the hottest month. Winters are generally mild with
temperatures ranging from average daily minimum temperatures of 13.8 °C to an average monthly maximum
of 26.3 °C in July (BoM 2012a).

Most of the annual rainfall occurs during the summer period, between January and March, from scattered
thunderstorms and occasional tropical cyclones. A secondary peak in the rainfall occurs in June as a result
of rainfall from tropical cloud bands. These events can also produce low maximum temperatures, particularly
away from the coast (Figure 2).
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Figure 2:  Mean rainfall for Karratha

Winds in Karratha are characterised by dominant westerly winds occurring throughout summer and
prevailing easterly winds in the winter.

3.1.1 Cyclones

The coastline from Port Hedland to the Exmouth Gulf is the most cyclone prone area in Australia. The area,
which includes Karratha, Dampier and Roebourne, has been severely impacted by 48 cyclones since 1910
that have caused damaging wind gusts in excess of 90 km/h (BoM 2012b). Figure 3 shows the tracks of
notable cyclones that have impacted Karratha (excluding cyclone Damien in February 2020).

Cyclones are most common in the Pilbara region between mid-December and April, peaking in February and
March, which can result in extreme rainfall events.
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(Source: BoM 2012b)
Figure 3:  Tracks of severe tropical cyclones that have impacted Karratha

3.2 Topography

The topography of the Mulataga project site is mostly relatively flat to gently undulating, with a hill of
approximately 20 metres Australian Height Datum (m AHD) occurring in the centre of the eastern site
boundary (Figure F). The natural surface of the land declines gradually from approximately 17 m AHD in the
south to 6 m AHD in the north, towards Nickol Bay.

Coastal dunes fringe the Mulataga project site in the north-west and exist outside the Mulataga project site in
the north-east rising to approximately 10 m AHD and generally occur between the northern boundary of the
Mulataga project site and the coast.

3.3 Geology and soil

The geology of the Karratha region was characterised and mapped by Technical Bulletin No. 92: An
inventory and condition survey of the Pilbara region, Western Australia (Department of Agriculture 2004).
Mulataga is situated within Archaean granite-greenstone terrane of the northern Pilbara Block.

The granite rocks are poorly exposed and comprised of various deformed and metamorphosed granitic
phases that are locally intruded by younger dykes and veins. The greenstone sequences are comprised of
metasedimentary and volcanic rocks that have been intruded by significant granitoid bodies (Department of
Agriculture 2004).

There are three geological associations that underlie the Mulataga project site (Figure D):
e  Miaree Granite is characterised by monzogranites and syenogranites.
e  Cleaverville Formation is comprised of chert and iron banded formations.

e Regal Formation is comprised of massive and pillowed basalt (Department of Mines and Petroleum
2011).
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3.3.1 Acid sulfate soils

Acid Sulfate Soils (ASS) are naturally occurring soils, sediments and peats that contain fine-grained metal
sulphides, typically pyrite (FeS2), which are formed under saturated, anoxic/reducing conditions (MPL
Laboratories 2010). In an undisturbed state below the water table, these soils are benign and non-acidic.
However, if the soils are exposed to the atmosphere by drainage, excavation or lowering of the water table,
the sulfides may react with oxygen to form Sulfuric acid. Where these materials have oxidised, they
commonly have a mottled appearance (orange/red or buttery yellow discolouration) due to the presence of
oxidised iron minerals (MPL Laboratories 2010).

The DWER ASS risk mapping indicates that approximately 20% of the Mulataga project site, in the west of
the site, is mapped as moderate to low risk of ASS occurring at depths of greater than 3 m. Figure E shows
the location of the areas mapped by the DWER. The remaining portion of the Mulataga project site is
classified as no risk of ASS occurring at depths of greater than 3 m. However this regional mapping will be
subject to ground-truthing prior to construction.

3.4 Coastal setback

Tides are the natural rising and falling of sea levels, influenced by the gravitational interaction of the
movement of the sun, the moon and the earth. Other factors such as the shape and depth of oceans and the
weather can also influence tidal ranges.

Karratha experiences a “semi-diurnal’ tidal system, characterised by two high tides and two low tides
occurring over an approximate two week period. The variation between low tide and high tide is relatively
high compared to the southern regions and can range from between 0.4 m and 4.7 m (DEC 2000).

During the time when tropical cyclones are common in coastal areas, Karratha can be subject to storm surge
and localised flooding. The impacts of storm surge and localised flooding can be worsened if coinciding with
high tides. However, given the significant tidal variations, this is a rare occurrence (BoM 2012).

In 2019 MP Rogers and Associates (MP Rogers) was commissioned by DevelopmentWA to assess the
physical processes that impact the coastal environment from potential impacts from sea level rise and storm
surge in order to determine the appropriate development setback for the proposal, in accordance with
Statement of Planning Policy (SPP) No. 2.6 — State Coastal Planning Policy (WAPC 2003, as amended).

The proposed development setback, as determined by MP Rogers coastal engineering investigations and
discussed with the DPLH, is reflected in the draft Structure Plan and described in detail in the coastal
morphology and processes technical report prepared by MP Rogers supporting the Structure Plan, and the
town planning report prepared by Roberts Day.

3.5 Hydrology

3.5.1 Surface water

Two drainage channels of Mulataga Creek, an ephemeral local watercourse which remains dry for most of
the year, dissect the Mulataga project site flowing in a south to north direction from Karratha Hills towards
Nickol Bay (Figure G).

The two drainage channels join in the central north of the Mulataga project site to become one single
channel which seasonally flows through the foreshore environment of Lot 4932 on Plan 38691 following
significant rain events, passing through the intertidal mangrove communities, into Nickol Bay. The creek
remains dry for the majority of the year.

3.5.2 Flooding

Major flood events in Karratha are typically associated with storm surge, given that Karratha is not situated
on a major river and therefore not subject to flooding caused by rainfall alone (BoM 2011b). Heavy cyclonic
rainfall in the interior can cause localised flooding along the neighbouring major river systems of the
Fortescue, Sherlock and Maitland Rivers that can impact low-lying areas (BoM 2011b).

Mulataga Creek performs the hydrological function of a local flood plain which conveys and disperses the
overland flow from the local catchment areas to the ocean.
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JDA Consultant Hydrologists (JDA) were commissioned by (then) LandCorp to provide a flood and
stormwater management strategy for the proposal. From the results of 2D flood modelling of the existing
flood extent of Mulataga Creek, JDA has defined the 1 in 100 year Average Recurrence Interval (ARI)
floodway (Figure G). This mapping provides the basis for development setbacks to the creekline.

3.5.3 Groundwater

The Mulataga project site lies within the Millstream Water Reserve, and through the Millstream wellfield
which draws water from the Millstream aquifer, supplies water to the West Pilbara water supply scheme
(DoW 2010). The Millstream area is a complex system of permanent pools and wetlands and the aquifer is
predominantly fed by groundwater discharge from the Millstream Dolomite, along with seasonal flows in the
Fortescue River (DoW 2010).

The Millstream Water Reserve was proclaimed in 1969 under the Country Areas Water Supply Act 1947 for
the purpose of public drinking water source protection (DoW 2010).

3.6 Vegetation and flora

3.6.1 IBRA bioregion

The Mulataga project site lies within the Interim Biogeographical Regionalisation of Australia (IBRA) region of
Pilbara 4. It is within the costal subregion of Roebourne (Thackway and Cresswell 1995).

The Roebourne subregion is described as:

Quaternary alluvial plains with a grass savannah of mixed bunch and hummock grasses,
and dwarf Shrub Steppe of Acacia translucens or A. pyrifolia and A. inaequilatera.
Resistant linear ranges of basalts occur across the coastal plains. These uplands are
dominated by Triodia hummock grasslands. Ephemeral drainage lines support Eucalyptus
woodlands. Samphire, Sporobolus grasslands and mangal occur on the marine alluvial
flats and river deltas.

DEC 2002

3.6.2 Beard vegetation mapping

Beard (1975) mapped the vegetation of the Pilbara region at a scale of 1:1,000,000. Coffey Environments
(2011) identifies that the Hummock grasslands, grass steppe; hard spinifex Triodia wiseana vegetation
association occurs over the entire extent of the Mulataga project site. A Biodiversity Audit of WA (DEC 2002)
identifies that the Hummock grasslands, grass steppe; hard spinifex Triodia wiseana vegetation association
has medium priority for conservation.

3.6.3 Level 2 flora and vegetation survey

Coffey Environments (2011) undertook a Level 2 Flora and Vegetation survey within the Mulataga project
site in accordance with EPA Guidance Statement No. 51 — Terrestrial flora and vegetation surveys for
environmental impact assessment in Western Australia (EPA 2004a). Whilst this survey was undertaken
approximately 8 years ago, in terms of vegetation type and condition no significant changes are expected to
have occurred at the site during this period. RPS also undertook a site visit and separate mangrove
assessment in 2012.

Coffey Environments site investigations included a:
e  Desktop assessment
e  Field survey on 13, 14 and 29 April 2011.

The report; Flora, Vegetation Assessment and Fauna Assessment, Proposed Urban Development Site,
Mulataga Karratha (Coffey Environments 2011) is provided in Appendix A.
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3.6.3.1 Vegetation types

Coffey Environments (2011) identified eight vegetation types within the survey area (Figure H), summarised
as:

1. AbApOS - Acacia hivenosa and Acacia pyrifolia Open Shrubland over Triodia wiseana and Triodia
angusta Mid-dense Hummock Grassland over *Cenchrus ciliaris and Chrysopogon fallax Open Tussock
Grassland.

2.  AhACTS - Atalaya hemiglauca, Acacia coriacea subsp. coriacea and Acacia bivenosa Tall Shrubland
over Aerva javanica, Corchorus sp. and Indigofera monophylla (Burrup Form) Low Shrubland over
Triodia angusta and Triodia epactia Hummock Grassland over *Cenchrus ciliaris and Chrysopogon
fallax Tussock Grassland.

3. AJLOH - *Aerva javanica Low Open Heathland to Low Shrubland over *Cenchrus ciliaris and Eragrostis
xerophila Tussock Grassland over Triodia epactia Open Hummock Grassland.

4.  ApGpSS - Acacia pyrifolia and Grevillea pyramidalis subsp. leucadendron Scattered Shrubs over
Triodia wiseana and Triodia epactia Mid-dense Hummock Grassland.

5. AsLS — Acacia stellaticeps Low Shrubland over Triodia wiseana and Triodia angusta Mid-dense
Hummock Grassland.

6. AXOS - Acacia xiphophylla Open Shrubland over Triodia angusta Hummock Grassland.

7. EvChLOW - Eucalyptus victrix and Corymbia hamersleyana Low Open Woodland over Acacia
bivenosa, Acacia pyrifolia and Acacia coriacea subsp. pendens Tall Open Shrubland over *Cenchrus
ciliaris, Eulalia aurea., Themeda triandra and Chrysopogon fallax Tussock Grass.

8. TATwCHG - Triodia angusta and Triodia wiseana Closed Hummock Grassland.
3.6.3.2 Vegetation condition

Coffey Environments (2011) mapped that vegetation condition within the survey area ranged from ‘Very
Good' to ‘Very Poor’ (Figure 1). The majority of vegetation within the survey area was considered to be in
only ‘Good’ condition due to invasion by Buffel grass, which provides fodder of pastoral cattle grazing.

3.6.3.3 Threatened and Priority flora

No flora species protected under the EPBC Act or Wildlife Conservation Act 1950 (WC Act) were identified
within the survey area by Coffey Environments (2011), or subsequent review in 2019.

3.6.3.4 Vegetation types —riparian vegetation

Figure G shows the relationship between the 1 in 100 year ARI floodline and the extent of vegetation type
EvChLOW. The creekline riparian vegetation and the extent and diversity of the riparian flora species was
ground-truthed in April 2012. The site inspection identified Eucalyptus victrix (coolabah) as the key riparian
vegetation species. The majority of the coolabahs were located in the central channel of the creek (Plate 7).
The other flora species identified in or immediately adjacent to the creek were the species identified across
the majority of the Mulataga project site; specifically, Acacia bivenosa, Acacia pyrifolia, *Cenchrus ciliaris and
Chrysopogon fallax.

In order to maintain pre-development hydrological flows, no development will occur in the 100 year ARI
defined boundary. On this basis, all of the riparian vegetation is included within the 100 year ARI flood
boundary, and excluded from development. Based on more general Coffey Environments (2011) ‘riparian’
vegetation mapping, approximately 90% of the vegetation generally associated with creekline will be
retained.
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Plate 7: Mulataga creekline with coolabahs and adjacent spinifex

3.6.3.5 Vegetation communities - Horseflat land system on Roebourne Plains

Coffey Environments (2011) considers that no Threatened Ecological Communities (TECs) were recorded
within the survey area.

Coffey Environments (2011) identified that based upon land system mapping and Interim Biogeographic
Regionalisation for Australia (IBRA) mapping of the Mulataga project site, Priority Ecological Community
(PEC) Horseflat land system on Roebourne Plains occurs within the Mulataga project site.

Priority Ecological Communities for Western Australia Version 27 (DBCA 2017) identifies that the Horseflat
land system on Roebourne Plains is Priority 3 (iii) . DBCA (2017) identifies that the Horseflat land system on
Roebourne Plains are extensive, weakly gilgaied clay plains dominated by tussock grasslands on mostly
alluvial non-gilgaied, red clay loams or heavy clay loams. Perennial tussock grasses include Ergrostis
xerophila (Roebourne plains grass) and other Eragrostis spp., Eriachne spp. and Dichanthium spp. The
community also supports a suite of annual grasses including Sorghum spp. and rare Astrebela spp. The
community extends from Cape Preston to Balla surrounding the towns of Karratha and Roebourne.

Department of Agriculture (2004) identified that the Horseflat land system is comprised of eight units. DBCA
(2017) identifies that the PEC is associated with the following three units:

e  Units 3 (Gilgaied Plains)
e  Unit 5 (Alluvial Plains)

e  With some Unit 7 (Drainage Depressions).
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Based on the DBCAC (2017) floristic description of the PEC, the only vegetation type within the Mulataga
project site that is of any similarity to the PEC is AJLOH — Aerva javanica Low Open Heath to Low Shrubland
overt Cenchrus ciliaris and Ergostis xerophila Tussock grassland over Triodia epactia Open Hummock
Grassland due to the presence of Eragrostis spp.

The species list compiled for this vegetation type in Appendix A: Quadrat Data of Coffey Environments
(2011) shows that the Eragrostis aff. eripoda is estimated to occupy 5% of the total area of the quadrat
indicating that the species is not a dominant species within the vegetation type. This vegetation type is found
on the mid-slope of a coastal dune and the underlying soil is described as consisting of pink / red coarse-
grained sand. The three units identified as representing the PEC are all underlain by either clays or loams.

Coffey Environments (2011) documented that no vegetation types were dominated by native tussock
grasses or Sorghum spp.

Based in available evidence, it is reasonable to conclude that the Mulataga project site is underlain by units
of the Horseflat land system as described by Department of Agriculture (2004), however PEC Horseflat land
system on Roebourne Plains does not occur within the Mulataga project site.

3.6.4 Assessment of the foreshore environment and mangrove
communities

The biological survey report prepared by Coffey Environments (2011) relates specifically to the Mulataga
project site and therefore does not include a detailed review of the foreshore environment or the adjacent
mangrove communities. As the local community already utilises the coastal environment, which directly
abuts the Mulataga project site to undertake a variety of recreational activities, RPS identified the need to
assess the vegetation type and condition of the foreshore environment and the mangroves prior to any
detailed plans being developed. This was also based on the concept that a coastal recreation node could
feature as part of the Public Design Forum discussions, and ultimately in the Mulataga Structure Plan.

A site visit to perform the vegetation and flora assessment was undertaken on 26 March, 2012 to inform any
considerations for these areas that may arise during or as a result of the Planning Design Forum.

3.6.4.1 Coastal foreshore environment

The site visit identified seven vegetation types within the foreshore environment (Figure 8), summarised as:

1. AbApOS - Acacia hivenosa and Acacia pyrifolia Open Shrubland over Triodia wiseana and Triodia
angusta Mid-dense Hummock Grassland over *Cenchrus ciliaris and Chrysopogon fallax Open Tussock
Grassland.

2. AcAsSTS — Scattered Tall Shrubs of Acacia coriacea subsp. coriacea and Acacia sclerosperma over
Scatter Low Shrubs of *Aerva javanica over Hummock grassland of Triodia epactia and Triodia angusta
with Tussock Grassland of *Cenchrus ciliaris, Eulalia aurea and Eragrostis eriopoda with Scattered
Herbs of Rhynchosia minima, Evolvulus alsinoides var. villosicalyx and Cassytha capillaris on less
degraded sites.

3.  AcAsTOS - Tall Open Shrubland of Acacia coriacea subsp. coriacea and Acacia sclerosperma over
Low Open Shrubland of *Aerva javanica and Santalum lanceolatum over Tussock Grassland of
*Cenchrus ciliaris.

4. AhACTS - Atalaya hemiglauca, Acacia coriacea subsp. coriacea and Acacia bivenosa Tall Shrubland
over Aerva javanica, Corchorus sp. and Indigofera monophylla (Burrup Form) Low Shrubland over
Triodia angusta and Triodia epactia Hummock Grassland over Cenchrus ciliaris and Chrysopogon fallax
Tussock Grassland.

5. AVACSTS - Scattered Tall Shrubs of Avicennia marina and Acacia coriacea subsp. coriacea over
Scattered Low Shrubs of Cleome viscosa, *Aerva javanica and Salsola tragus with Scattered Tussock
Grasses of Spinifex longifolius.

6. AVTOS - Tall Open Scrub to Scattered Tall Shrubs of Avicennia marina.

TLSTGSV — Scattered Tall Shrubs of Avicennia marina and or Low Shrubland of Tecticornia spp. and
Trianthema turgidifolia over Scattered Hummock Grassland of Triodia angusta with Tussock Grassland
of Sporabolus virginicus, *Cenchrus ciliaris and Eragrostis falcata.
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The vegetation condition within the foreshore environment ranged from ‘Excellent’ to ‘Very Poor - Degraded’
(Figure I). Excluding the mangrove communities, the majority of vegetation within the foreshore environment
was considered to be in ‘Very Poor - Degraded’ condition. This was predominantly due to previous land use,
physical anthropogenic impacts, erosion, and weed infestation.

3.6.4.2 Mangrove communities

The mangrove communities are comprised of vegetation type AvTOS — Tall Open scrub to scattered Tall
Shrubs’ of Avicennia marina, and the condition of the mangroves is considered to be ‘Excellent’.

EPA Guidance Statement No. 1: Protection of Tropical Arid Zone Mangroves along the Pilbara coastline
(EPA 2001) specifically addresses the protection of tropical arid zone mangroves, habitats and dependent
habitats along the Pilbara coastline from Cape Keraudren at the southern end of the Eighty Mile Beach to
Exmouth Gulf.

Figure J identifies that the majority of the mangrove community located to the north of the Mulataga project
site falls into the ‘Industrial Areas and Associated Port Areas’. A portion of mangroves adjacent to the
Mulataga project site in the north-east of the site are outside of the ‘Industrial Areas and Associated Port
Areas’.

EPA (2001) identifies that the Pilbara mangroves inside the ‘Industrial Areas and Associated Port Areas’ are
considered to be a mangrove area of high conservation value which are inside a designated industrial and
associated port area and, therefore, are subject to Guideline 4.

The EPA’s operational objective for Guideline 4 areas is that the impacts of development on mangrove
habitat and ecological function of the mangroves in these areas should be reduced to the minimum practical
level (EPA 2001). Proposals within areas subject to Guideline 4 will not be subject to a presumption against
finding the proposal environmentally acceptable provided that:

e A high priority is placed on protecting tropical arid zone mangroves, habitat and dependent habitats.

e Any development being planned and designed to keep impacts on mangroves, habitats and dependent
habitats to a minimum practical level.

EPA (2001) identifies that the mangroves outside the ‘Industrial Areas and Associated Port Areas’ are
considered to be a mangrove area of high conservation value which are outside designated industrial and
associated port area and, therefore, are subject to Guideline 2.

The EPA’s operational objective for Guideline 2 areas is that no development impacts should take place
which would cause unacceptable impacts on the mangrove habitat, the ecological function of these areas
and the maintenance of ecological processes which sustain the mangrove habitats (EPA 2001).

e A small portion of the mangrove community adjacent to the Mulataga project site to the north-east of the
site is subject to Guideline 2. Subject to appropriate management, it is not expected that this terrestrial
proposal would result in any unacceptable impacts to this mangrove habitat, the ecological function of
this area or the maintenance of ecological processes which sustain the mangrove habitats.

e  The majority of the mangrove environment adjacent to the Mulataga project site to the north and north-
west of the site is subject to Guideline 4.

3.7 Fauna

Coffey Environments (2011) conducted a Level 1 Terrestrial Fauna Survey on 14 April 2011 in accordance
with EPA Guidance Statement No. 56 — Terrestrial fauna survey for environmental impact assessment in
Western Australia (EPA 2004) for the Mulataga project site. A copy of the report; Flora, vegetation
assessment and fauna assessment, Proposed Urban Development Site, Mulataga Karratha (Coffey
Environments 2011) is provided in Appendix A.

As part of this assessment, Coffey Environments undertook a desktop search using the Department of
Biodiversity, Conservation and Attraction’s (DBCA) (then Department of Environment and Conservation)
Threatened fauna database and the Department of Environment and Energy’s (DoEE) Protected Matters
Database (PMST) to search for significant fauna species previously recorded in the region.

RPS undertook a PMST and Naturemap database search for the site on 11 July, 2019. Results from these
current database searches were cross referenced with the Coffey Environment report to produce an updated
list of significant fauna species with the potential to occur on site (Table 2).
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Table 2:  Significant fauna species that could potentially occur within the Mulataga project site
Species Common |Conservation | Conservation Habitat description Likelihood of occurrence
name significance |significance
under BC Act |under EPBC Act
Reptiles
Liasis Pilbara olive | Rare of likely to | Vulnerable The Pilbara olive python is often found around The Pilbara Olive Python has previously been recorded in
olivaceus python become extinct rocky outcrops and gullies associated with Dampier, Dampier Archipelago and Burrup which are
barroni creeklines, and vegetated water sources (Coffey approximately 10 km from the Mulataga project site.
Environments 2011). Coffey Environments (2011) identifies that there is habitat
available in the Mulataga project site which potentially
could support the Pilbara Olive Python. However, given
the lack of rocky outcrops along the creekline and suitable
habitat available in the wider region, it is considered
unlikely that the Mulataga project site would contain
significant habitat for this species.
Lerista Four- Priority 1 - Lerista quadrivincula is known from one single Due to the lack of records for this species, very little is
quadrivincula | chained locality along Maitland Road which is on the arid known about its habitat requirements. However, given the
slider coastal plain near Karratha (Coffey Environments | distance of the known recording of Lerista quadrivincula to
2011). the Mulataga project site, Coffey Environments (2011)
identifies that there is habitat available in the Mulataga
project site which potentially could support Lerista
quadrivincula.
Notoscincus | Notoscincus | Priority 4 - Notoscincus butleri inhabits the arid, rocky, near Coffey Environments (2011) identifies that there is habitat
butleri butleri coastal Pilbara area and is associated with Spinifex | available in the Mulataga project site which potentially
dominated areas near creek and river margins could support Notoscincus butleri. Notoscincus butleri is
(Coffey Environments 2011). known to occur in the localities of Mount Anketell, Stove
Hill and the Dampier Archipelago. Given the known
distribution of Notoscincus butleri in the Karratha
hinterlands it is considered unlikely that the Mulataga
project site would contain habitat which this species is
dependent upon.
Notoscincus | Lined soil- | Priority 4 - Notoscincus ornatus is found in a wide variety of Coffey Environments (2011) identifies that there is habitat
ornatus crevice habitats from tropical river margins to arid regions | available in the Mulataga project site which potentially
skink (Coffey Environments 2011). could support Notoscincus ornatus. Given the wide variety

of habitats which support Notoscincus ornatus it is
considered unlikely that the Mulataga project site would
contain habitat which this species is dependent upon.
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Species Common |Conservation | Conservation Habitat description Likelihood of occurrence
name significance |significance
under BC Act |under EPBC Act
Birds
Falco Peregrine Other specially |- Peregrine Falcons are widespread across most Coffey Environments (2011) identifies that there is habitat
peregrinus falcon protected fauna habitats in Australia and generally prefer coastal available in the Mulataga project site which potentially
and inland cliffs or open woodlands near water. could support the Peregrine Falcon. It is unlikely that there
is any habitat within the Mulataga project site upon which
this species is entirely dependent.
Apus Fork-tailed | Protected under | Marine In Western Australia, they are known to occur from | Coffey Environments (2011) identifies that there is habitat
pacificus swift international Migratory Eyre Bird observatory to Denmark. They are available in the Mulataga project site which potentially
agreement widespread in coastal and sub coastal areas could support the Fork-tailed Swift. Given the wide variety
between Augusta and Carnarvon, including some | of habitats which support Fork-tailed Swift it is considered
on near shore and offshore islands. The Fork-tailed | unlikely that the Mulataga project site would contain
Swift prefers habitat in coastal areas. They prefer habitat which this species is dependent upon.
cliffs and beaches and sometimes they are also
found in treeless grassland and sand plains.
Charadrius Oriental Protected under | Marine Immediately after arriving in non-breeding grounds | Coffey Environments (2011) identifies that there is habitat
veredus plover international Migratory in northern Australia, Oriental Plovers spend a few | available in the Mulataga project site which potentially
agreement weeks in coastal habitats such as estuarine could support the Oriental Plover. However is extremely
mudflats and sandbanks, on sandy or rocky ocean | unlikely to be considered significant habitat which this
beaches or nearby reefs, or in near-coastal species is dependent upon.
grasslands, before dispersing further inland.
Thereafter they usually inhabit flat, open, semi-arid
or arid grasslands, where the grass is short and
sparse, and interspersed with hard, bare ground,
such as claypans, dry paddocks, playing fields,
lawns, or open areas that have been recently burnt.
Glareola Oriental Protected under | Marine The Oriental Pratincole prefers open plains, flood Coffey Environments (2011) identifies that there is habitat
maldivarum pratincole international Migratory plains or short grasslands, often occurring near available in the Mulataga project site which potentially
agreement terrestrial wetlands. It also occurs on the coast, could support the Oriental Pratincole. The Mulataga

inhabiting beaches, mudflats and islands.

project site may potentially provide habitat for the Oriental
Pratincole however is extremely unlikely to be considered
significant habitat which this species is dependent upon
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Species Common |Conservation | Conservation Habitat description Likelihood of occurrence
name significance |significance
under BC Act |under EPBC Act
Haliaeetus White- None Marine The White-bellied Sea Eagle is found in coastal Coffey Environments (2011) identifies that there is habitat
leucogaster bellied sea habitats and tends to occupy dunes, tidal flats, available in the Mulataga project site which potentially
eagle woodlands, forests and grasslands (generally in could support the White-bellied Sea Eagle. It is unlikely
areas associated with large bodies of water). When | that there is any habitat within the Mulataga project site
not migrating, the home range of the sea eagle can | upon which this species is entirely dependent.
be up to 100 square km, although breeding adult
birds are generally sedentary (breeding season
runs from June to January). The nests of these
birds are large and conspicuous, generally
constructed in large trees, cliffs, rocky outcrops,
mangroves, caves or on artificial structures.
Hirundo Barn Protected under | Marine The Barn Swallows non breeding range occurs Coffey Environments (2011) identifies that there is habitat
rustica swallow international Migratory along the north coast of Australia. The preferred available in the Mulataga project site which potentially
agreement habitat includes open country with low vegetation, | could support the Barn Swallow. The Mulataga project site
such as pasture, meadows and farmland preferably | may potentially provide habitat for the Barn Swallow
with nearby water. however is extremely unlikely to be considered significant
habitat which this species is dependent upon.
Merops Rainbow None Migratory The Rainbow Bee-eater is most often found in open | Coffey Environments (2011) identifies that there is habitat
ornatus bee-eater forests, woodlands and shrublands, and cleared available in the Mulataga project site which potentially
areas, usually near water. It can be found on could support the Rainbow Bee-eater. The Rainbow Bee-
farmland with remnant vegetation and in orchards | eater is generally wide spread and while the Mulataga
and vineyards. It will use disturbed sites such as project site may potentially provide habitat for the Rainbow
quarries, cuttings and mines to build its nesting Bee-eater it is extremely unlikely to be considered
tunnels. significant habitat which this species is dependent upon.
Calidris Curlew Rare or likely to | Critically Curlew Sandpipers occur in estuaries, bays, inlets, | There is a potential that this species occasionally occurs
ferruginea sandpiper become extinct | Endangered lagoons, non-tidal swamps, lakes and lagoons near | at the drainage line on the site.
Marine the coast.
Migratory
Calidris Sharp-tailed | Protected under | Marine The Sharp-tailed Sandpiper is widespread and The Sharp-tailed Sandpiper is widespread and prefers
acuminata sandpiper international Migratory prefers muddy edges of shallow fresh or brackish muddy edges of shallow fresh or brackish wetlands, with
agreement wetlands, with inundated or emergent sedges, inundated or emergent sedges, grass, saltmarsh or other
grass, saltmarsh or other low vegetation. low vegetation.
Rostratula Australian Rare or likely to | Endangered The Australian Painted-snipe generally inhabits There is a potential that this species occasionally occurs
australis painted- become extinct shallow terrestrial freshwater (occasionally at the drainage line on the site.
shipe brackish) wetlands, including temporary and
permanent lakes, swamps and claypans (DoEE,
2019).
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Species Common |Conservation | Conservation Habitat description Likelihood of occurrence
name significance |significance
under BC Act |under EPBC Act
Chrysococcyx | Black-eared | None Marine The Black eared cuckoo often inhabits vegetation | There is the potential for this species to occur along the
osculans cuckoo along creek beds (Birdlife Australia, 2019). drainage line on the site.
Calidris Pectoral Protected under | Marine The Pectoral Sandpiper occurs in coastal lagoons, | There is the potential for this species to occur along the
melanotos sandpiper international Migratory estuaries, bays, swamps, lakes, inundated drainage line on the site.
agreement grasslands, saltmarshes, river pools, creeks,
floodplains and artificial wetlands (DoEE, 2019).
Motacilla Grey wagtail | Protected under | Marine A vagrant to Australia, almost exclusively recorded | The site is unlikely to comprise significant habitat for this
cinereal international Migratory near water (Birdlife Australia, 2017) species.
agreement
Motacilla flava | Yellow Protected under | Marine An uncommon migrant of open shortgrass and This species may occasionally occur on the site. However,
wagtail international Migratory wetlands (Birdlife Australia, 2017). it is unlikely that the site comprises significant habitat for
agreement this species.
Pezoporus Night parrot | Rare of likely to | Endangered This species inhabits spinifex grasslands and / or There is the potential for this species to occur in the
occidentalis become extinct chenopod shrublands (DoEE, 2016). grasslands on the site.

Priority 1 = Poorly known species

Priority 4 = Rate, Near Threatened and other species in need of monitoring

However, within Western Australia, this species is not
recorded from the Karratha locality and it is considered
highly unlikely that it occurs on the site.
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3.7.1 Field survey

Coffey environments (2011) recorded two fauna habitats within the Mulataga project site:

e  Rocky plains with spinifex, which contains undulating rocky substrate with a variety of Triodia species at
mixed densities

o Drainage lines, which contain coolabah trees, acacia shrubs and grasses.

Coffey Environments (2011) considered that the fauna habitats within the Mulataga project site were of
‘Good’ quality with some disturbance evident as a result of past land uses and land management regimes.
Coffey environments (2011) considered that the types of habitat found were typical of those found within the
areas surrounding the Mulataga project site.

3.7.1.1 Pilbaraolive python

The Pilbara olive python is known from 21 locations within the Pilbara, including Pannawonica, Millstream,
Tom Price and Burrup Peninsula (Minister of Environment 2008).

A search of the (then) DEC’s Threatened fauna database undertaken in July 2011 identifies the localities

where the particular species has been recorded as occurring in proximity to Karratha (Figure K). In 2019,

NatureMap indicates that Pilbara olive python records have extended out along the Burrup Peninsula, but
not more landward. The localities of Dampier, Dampier Archipelago and Burrup are approximately 10 km

from the Mulataga project site at the closest point.

The preferred habitat of the Pilbara olive python is deep gorges and water holes in the Pilbara ranges and
part of its habitat is conserved in the Karijini National Park (Pearson, 1993). The Pilbara olive python is adept
at swimming, utilising water holes to hunt with its diet including rock wallabies, fruit bats, ducks, spinifex
pigeons and coucals (Minister of Environment 2008).

Given the distance of the known recordings from the Mulataga project site and the lack of preferred habitat in
the project site, it is considered unlikely that Pilbara olive python occurs at the site. In addition, the traditional
owners stated during the site visit that the python did not occur there.

The Mulataga Structure Plan protects the potential python’s habitat through the retention of the creeklines
and creekline vegetation community EvChLOW.

3.7.2 Coastal habitat

The EPBC Protected Matters Search Tool identified that five of the six species of marine turtles that are
known to occur in Australia could potentially utilise the coastal environment for habitat located directly north
of the Mulataga project site. Of these five species, green turtles (Chelonia mydas), flatback turtles (Natator
depressus), hawksbill turtles (Eretmochelys imbricata) and loggerhead turtles (Caretta caretta) are known to
use the coastal environment of Western Australia as nesting habitat (DEC 2012).

Green and flatback turtles have been recorded as using West Intercourse Island in the Dampier Archipelago
as nesting habitat. Hawksbill turtles are also known to nest in the Dampier Archipelago (DEC 2012).

However, there are no known beaches used by marine turtles for nesting on the Pilbara mainland in close
proximity to Karratha, which includes the coastal environment located to the north of the Mulataga project
site.

3.8 Contamination

The DWERs Contaminated Sites Database indicates that no contaminated sites are recorded from the
Mulataga project site. Given that the Mulataga project site is predominantly comprised of native vegetation,
significant contamination is unlikely to be present.
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3.9 Heritage

3.9.1 Aboriginal heritage

The Aboriginal Heritage Act 1972 defines Aboriginal heritage sites and provides for the preservation of
places and objects customarily used by, or traditionally important to Aboriginals, and prohibits the
concealment, destruction or alteration of any Aboriginal heritage sites.

An Aboriginal site may:
e Existin any area of Western Australia
e Not have been recorded in the register of Aboriginal sites or elsewhere

e Not have been identified in previous heritage surveys or reports on that area but remains fully protected
under the Act.

Should any Aboriginal objects be identified or unearthed during development activities then under the
Aboriginal Heritage Act 1972 the findings must be reported to the Department of Indigenous Affairs (DIA) and
development activities should be stopped.

A search of the DIA’s Aboriginal Heritage Inquiry System was undertaken on 23 April 2012. Sixty (60)
matches for ‘Other Heritage Place’ was recorded for the Mulataga project site (Figure K).

Aboriginal heritage matters, and their management, are more fully described in the planning document
(Roberts Day) and landscape and social analysis (UDLA).

3.9.2 European heritage

A search of the Heritage Council of Western Australia’s Places Database was undertaken and no matches
were found for the Mulataga project site. The Places Database allows members of the general public to
search for places or sites listed on the State Register of Heritage Places. The State Register of Heritage
Places is managed by the Heritage Council of WA.

A search of the DEE Australian Heritage Database in 2019 shows that Indicative Place (no formal
nomination) Coastal Margin Cape Preston to Cape Keraudren is located in proximity to the Mulataga project
site (Appendix B).

Coastal Margin Cape Preston to Cape Keraudren covers approximately 60,000ha and is an important
representation of intact tidal flats and mangrove thickets of the north-west coast of Western Australia and
performs the important function of nutrient supply to the adjacent marine ecosystem (DEE 2019). The
mangrove communities located approximately 100 m north of the Mulataga project site form part of the
Coastal Margin Cape Preston to Cape Keraudren.
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4 MULATAGA PLANNING DESIGN FORUM

LandCorp (now DevelopmentWA) and a consultant team hosted the three day Planning Design Forum in
Karratha between 11 and 13 April 2012 to capture the local issues, opportunities and stakeholder’s
objectives that inform the development of a new Mulataga community. The forum brought together a diversity
of expertise and stakeholders.

The Planning Design Forum in Karratha included a comprehensive site tour and a presentation of the
existing environment and a summary of the opportunities and constraints. The following key conclusions
based upon the investigations outlined in Section 3 were presented:

e  The site was formerly part of a pastoral station and impacted by grazing and unmanaged access
e No flora species protected under the EPBC Act or BC Act were identified upon the Mulataga project site
e No TECs or PECs occur upon the Mulataga project site

e  Vegetation condition for the majority of the Mulataga project site is varied but generally considered to be
‘Good’

e  Vegetation condition for the majority of the foreshore environment is considered to be ‘Very Poor -
Degraded’

e  Vegetation condition of the mangrove communities, outside of the site, is considered to be ‘Excellent’
e  The creekline forms the most significant environmental feature within the site.

The key environmental opportunities identified and used to inform and guide the Structure Plan, included:
e  The protection of the mangroves and adjacent offshore marine environment

e Management of the Mulataga foreshore

e  Creation of new and diverse foreshore / coastal recreation places

e Implement urban water management practices and maintain existing creeklines

e  Cultural respect and preservation of identified areas

e Respect the current landform.

Since that time, DevelopmentWA and the consultant team has been in on-going liaison with the DPLH and
City of Karratha regarding the development of the site.

4.1 Key outcomes from the forum

A key outcome from the Planning Design Forum was a strong desire from the community to establish a
vibrant coastal node as part of the Mulataga residential project and integrating the development with the
beach and creeklines.

The Planning Design Forum also recognised the importance of undertaking a Coastal Strategy for the
Karratha's coastal assets. While it was acknowledged this was outside of the Mulataga residential project
scope, the purpose of the Coastal Strategy would define the key coastal nodes and recreation uses along
Karratha’s coastline, which would include the Mulataga foreshore. The Coastal Strategy would also outline
management and monitoring procedures to be undertaken within the foreshore reserve.

4.2 Mulataga Structure Plan

The Mulataga consultant team undertook an environmental analysis to determine what portion of the
Mulataga area could be considered the most suitable for possible residential development. The significant
studies were the Flood Study which determined the limit of development adjacent to the creeklines, Coffey
Environments Level 2 Vegetation and Flora Report and RPS site visit which mapped the vegetation
communities across the site and the Coastal (Setback) Processes Report. These studies informed the
Structure Plan to demonstrate through the plan that the potential environmental impacts from development
can be mitigated (e.g. through avoidance) and/or managed.
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This analysis was also supported by the following environmental investigations:
e Mangrove and Foreshore Vegetation Study (RPS 2012)
e Level 1 Fauna Surveys (Coffey Environment 2011)

e  The site visit undertaken by RPS in April 2012 was able to confirm the extent of the core creekline
riparian vegetation.

Other key studies included heritage, planning and design, engineering, landscape, water management and
coastal processes and setbacks.

The Mulataga Structure Plan is illustrated in Figure M.

Key characteristics of the Structure Plan provided by project planners Roberts Day (2020) are:

Figure 4:  Structure Plan key characteristics
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5 KEY ENVIRONMENTAL FACTORS IDENTIFIED

5.1 Introduction

This section details potential environmental impacts, how these will be managed in the context of the
Mulataga Structure Plan. Each environmental topic is addressed in the same format, using a series of four
sub-headings as follows:

e  Overview — The environmental issue is placed in context for the Mulataga Structure Plan. This is
developed from the study / investigation findings of this study (refer Environmental Setting — Section 3),
and from existing data sources and references.

e EPA Objective - The environmental issue placed in context of the appropriate EPA policy and
standards.

e Potential Impacts — Describes the identified potential environmental impacts that might arise from the
proposed development at the Mulataga project site.

e Development / Management Response — Proposed management responses are detailed where these
are well defined.

5.2 Terrestrial environment

5.2.1 Terrestrial flora and vegetation

5.2.1.1 Overview
The Level 2 Flora and Vegetation survey did not identify any significant flora species. In addition, no species
governed by the EPBC Act were located within the survey area. No other flora species of other conservation

significance as stated in Guidance Statement 51 (EPA 2016a) were recorded within the Mulataga project
site.

5.2.1.2 EPA objective

To maintain abundance, diversity, geographic distribution, interconnectedness and productivity of flora at
species and ecosystem levels through the avoidance or management of adverse impacts.

5.2.1.3 Potential impacts

Clearing of native vegetation however with no loss of threaten or priority ecological communitie

Fragmentation of ecological communitie

Introduction and spread of weeds.
5.2.1.4 Structure Plan / management response

e  The Structure Plan deliberately excludes development from within the 100 year ARI flood boundary or
within 30 m from the Mulataga creekline centre. This action protects the defined creek riparian
vegetation in particular the Coolabah trees which are located within creeks.

e Rehabilitation of the Mulataga foreshore. All rehabilitation works will be outlined in a Foreshore
Management Plan (FMP).

e A Construction Environmental Management Plan (CEMP) will detail dust mitigation measures to be
incorporated during the construction of the residential development.

e  The extent of vegetation clearing will be clearly defined on site with boundary markers.

e A Landscape Management Plan will finalised and implemented, which will define hard edged and
landscaping / rehabilitation treatments along the creek foreshore.
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5.2.2 Terrestrial fauna

5.2.2.1 Overview
A detailed Level 1 Fauna Survey was undertaken for the Mulataga project site by Coffey Environments
(2011), from the existing habitat, the following can be inferred:

e  The Mulataga project site does not contain isolated fauna habitat or fauna habitat that is significantly
different to adjacent areas. The Mulataga project site is unlikely to be genetically isolated.

e Any fauna species likely to be present or to visit the habitats within the Mulataga project site would also
be present or visit other similar vegetated areas across the Pilbara region. Therefore, the clearing of
vegetation at the Mulataga project site required to implement the project is not considered to have a
significant impact on the biodiversity value at the genetic species and ecosystem level in the Pilbara
region.

5.2.2.2 EPA objective

To maintain abundance, diversity and geographic distribution of fauna and associated ecosystems through
the avoidance or management of adverse impacts.

5.2.2.3 Potential impacts

e Habitat fragmentation and disturbance and impacts due to loss and degradation of habitat through
clearing

e  Physical injury or fatality

e Indirect effects on adjacent habitats.
5.2.2.4 Structure Plan / management response

e  The Structure Plan maintains the Mulataga creekline vegetation within the 1 in 100 year ARI flood line.
Therefore, retention of the extent of vegetation type EVChLOW, (and specifically the Coolabah trees),
will be contained within the 100 year ARI flood line and Structure Plan.

e Finalise and implement a CEMP which will outline the following measures
—  The extent of vegetation clearing will be clearly defined on site with boundary markers.

— Management measures will be instigated to negate potential trampling and erosion / edge effect
impacts to the creek vegetation during construction works.

—  There will be clear delineation of the foreshore conservation areas, from other passive recreation
and landscaped areas.

— Induction of machinery operators involved in the clearing process. Operators will be advised to be
alert for fauna when clearing the vegetation, and to take steps to avoid impacts, where practical.

e Finalise and implement a FMP which will define the rehabilitation areas within the foreshore reserve.
5.2.3 Coastal processes

5.2.3.1 Overview

The coastal processes occurring along the Nickol Bay coastline are complex. The entrance to the beach is
relatively shallow and tidal patterns and wind patterns influence the coastal processes occurring along the
coastline. Details of the proposed coastal foreshore reserve have been formalised in Coastal Hazard Risk
Management and Adaptation Plan (CHRMAP) and reflected in the Structure plan in consultation with DPLH.
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5.2.3.2 EPA objective

To maintain the integrity, ecological functions and environmental values of the soil, groundwater, landform
and the Indian Ocean.

5.2.3.3 Policy and standards

e SPP26

e Intergovernmental Panel on Climate Change documentation (IPCC).

5.2.3.4 Potential impacts

Erosion/accretion of the shoreline occurs as sand is moved by waves breaking on shore or tidal movement.
For the Mulataga project site, waves, near-shore currents, weather/season and changes in water level are
important factors determining erosion/accretion patterns at the shoreline.

5.2.3.5 Structure Plan / management response

The ecological value of the existing site is significantly degraded due to its previous use as a pastural lease,
including the foreshore. The most important biodiversity feature within the site is Mulataga Creek and its
associated vegetation and habitat. This feature is proposed for retention within the plan, together with
ongoing management, and would not be impacted by coastal erosion. The coastal mangrove community is
also important, though is removed from the main project area and is located in the marine environment. The
mangrove community is robust, and it is considered that it will respond to shoreline changes over time.

Preparation of the proposed development plans has considered ecological, landscape, indigenous and
cultural heritage values associated with the site, together with the requirements for the provision of public
access both now and into the future (Plate 8). Consideration of each of these values has been completed by
the multidisciplinary project team to ensure that all values have been appropriately considered.

e  The Structure Plan has adopted the coastal engineering physical setback distances based on SPP 2.6
State Coastal Planning Policy requirements, and in liaison with the DPLH.

e  The Structure Plan has incorporated the hydraulic/flood modelling including allowances for Climate
Change consistent with IPCC and SPP 2.6 requirements for sea-level rise.

e A FMP for the Mulataga residential project will be developed and implemented in collaboration with the
City of Karratha. The FMP will include details on the types of activities on the beach and in the
foreshore, access and rehabilitation. A draft has been prepared by UDLA.

The technical and design responses are further detailed in reports prepared by MP Rogers and Associates
and Roberts Day.
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(prepared by Roberts Day)
Plate 8: Conceptual foreshore interface design reflecting discussions with DPLH and the City of
Karratha

5.2.4 Acid sulfate soils

5.2.4.1 Overview

ASS are naturally occurring soils containing iron sulfide minerals, which are common to coastal land subject
to flooding. At the Mulataga project site approximately 20% of the site is identified as having a moderate to
low ASS risk (Figure 5).

5.2.4.2 EPA objective

To maintain the integrity, ecological functions and environmental values of the soil, and to ensure that any
ASS exposed during excavation is appropriately treated.

5.2.4.3 Potential impacts

ASS soils are stable when left undisturbed, but when they are exposed to air, during excavation or
dewatering, this can set off a reaction resulting in acidity (sulfuric acid) being produced. This acidity can
cause a breakdown of the soil structure releasing aluminium, iron and other metals and nutrients into shallow
groundwater, where it can be mobilised into deeper groundwater aquifers, and into nearby surface water
bodies.

5.2.4.4 Structure Plan / management response

Where ASS has been identified and is proposed to be disturbed, an Acid Sulfate Soil and Dewatering
Management Plan (ASSDMP) is generally required by the DWER, and is prepared as a condition of
subdivision.
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An ASSDMP would be prepared covering the full extent of the site in accordance with DEWR’s ASS
guidelines which incorporates soil and groundwater investigation, planning to avoid ASS and the
management of disturbed ASS. This will make assumptions on the location and design of the proposed
buildings and earth-working techniques. The ASSDMP would include results of predicative groundwater
modelling for dewatering operations.

5.2.5 Mosquitoes

5.2.5.1 Overview

Mosquito studies have been carried out in the Pilbara region have identified the majority of mosquito species
include Ochlerotatus vigilax which are associated with mangrove and intertidal habitats and Culex
annulirostris which are associated with fresh and polluted water in domestic areas.

5.2.5.2 Relevant legislation, policy and guidelines

e Health Act 1911
e  Guidance Statement No. 40 - Guidance Statement for Management of Mosquitoes by Land Developers
(EPA 2000).

5.2.5.3 Potential impacts

Health and amenity issues could affect new residents and visitors living adjacent to the mangroves / tidal
areas if mosquito breeding occurs in large numbers.

5.2.5.4 Structure Plan / management response

If required a Mosquito Management Plan will be implemented to the satisfaction of the City of Karratha to
minimise impacts from mosquitoes.

5.3 Marine environment
5.3.1 Mangroves

5.3.1.1 EPA objective

The environmental objective for the marine habitat (mangrove) is to limit the direct loss of mangroves and to
ensure the protection of the mangrove ecosystem.

5.3.1.2 Policy and standards

Key EPA Guidelines of relevance to mangrove impacts and management include:

e  Guidance Statement No. 1 - Protection of Tropical Arid Zone Mangroves along the Pilbara Coastline
(EPA 2001)

e  Technical Guidance — Protection of Benthic Communities and Habitats (EPA 2016b).
e  Other applicable legislation and guidelines for the management of mangroves include:
e Australian and New Zealand guidelines for fresh and marine water quality (ANZECC 2000)

e Pilbara Coastal Water Quality Consultation: Environmental Values and Environmental Quality
Obijectives (DoE 2006c¢).
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5.3.1.3 Potential impacts

Aspects of the project that may affect benthic communities include:
e  Water quality or sedimentation changes during construction (turbidity) could potentially cause indirect
losses or reduction in mangrove health.

5.3.1.4 Structure Plan / management response

e A CEMP will be finalised and implemented. The CEMP will adopt ‘best practice’ approach to minimising
impacts from stormwater during the construction activities therefore reducing the risk of sedimentation in
the creeks and mangroves.

e Implementation of better urban water management practices — LWMS and UWMPs.

EEL17075.001 | Environmental assessment report | Rev 0 | 14 February 2020
rpsgroup.com Page 36



REPORT

6 CONCLUSIONS

In considering the Mulataga project site, it is necessary to do so in the greater context of community issues
currently facing Karratha, including:

1. Land supply constraints and overall housing affordability

2. Mining and petroleum workforce of which a significant proportion is fly-in/fly-out and on current
projections that this proportion is going to increase significantly

3. Lack of amenity, including beachside living and recreational opportunities.

The Mulataga Structure Plan delivers the Shire’s City Growth Plan aims, the ‘Pilbara Cities’ State
Government initiative, and the project vision. The Mulataga Structure Plan has the potential to achieve the
Shire and State Government aims and create a waterfront node where people choose to live permanently
because of the high-quality lifestyle delivered. In particular the beachside development would facilitate (and
maximise) high amenity residential and tourism developments at the eastern end of Karratha.

From an environmental perspective key objectives and principles have been incorporated into the planning
of the Mulataga residential project through:

e Key baseline surveys to assess the environmental values of areas that could be impacted by the
proposed residential development

e Flood modelling and coastal engineering studies to assess the existing environment and determine
potential impacts on future developments and setting coastal and creek buffers

e  Community and key stakeholders consultation during the design process

e  The proposed Mulataga Structure Plan acknowledging and responding to environmental and heritage
opportunities and constraints, reserving approximately 20% of the site for natural areas (foreshore
reserve, Mulataga Creek and aboriginal sites)

e  Specific management plans which will be developed and implemented (through the statutory planning
process).
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.
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http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: None
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: None
Listed Threatened Species: 26

Listed Migratory Species: 39

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: 2
Commonwealth Heritage Places: None
Listed Marine Species: 75
Whales and Other Cetaceans: 12
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: 1
Regional Forest Agreements: None
Invasive Species: 16
Nationally Important Wetlands: None

Key Ecological Features (Marine) None



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Listed Threatened Species

Name

Birds

Calidris canutus

Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Limosa lapponica baueri

Bar-tailed Godwit (baueri), Western Alaskan Bar-tailed

Godwit [86380]

Limosa lapponica menzbieri

Northern Siberian Bar-tailed Godwit, Bar-tailed Godwit

(menzbieri) [86432]

Macronectes giganteus

Southern Giant-Petrel, Southern Giant Petrel [1060]

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847]

Pezoporus occidentalis
Night Parrot [59350]

Rostratula australis

Australian Painted-snipe, Australian Painted Snipe

[77037]

Sternula nereis_nereis
Australian Fairy Tern [82950]

Mammals
Balaenoptera musculus
Blue Whale [36]

Dasyurus hallucatus

Northern Quoll, Digul [Gogo-Yimidir], Wijingadda
[Dambimangari], Wiminji [Martu] [331]

Macroderma gigas
Ghost Bat [174]

Macrotis lagotis
Greater Bilby [282]

Status

Endangered

Critically Endangered

Vulnerable

Critically Endangered

Endangered

Critically Endangered

Endangered

Endangered

Vulnerable

Endangered

Endangered

Vulnerable

Vulnerable

[ Resource Information ]

Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species



Name

Megaptera novaeangliae
Humpback Whale [38]

Rhinonicteris aurantia (Pilbara form)
Pilbara Leaf-nosed Bat [82790]

Reptiles
Aipysurus apraefrontalis
Short-nosed Seasnake [1115]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Liasis olivaceus barroni
Olive Python (Pilbara subspecies) [66699]

Natator depressus
Flatback Turtle [59257]

Sharks
Carcharodon carcharias
White Shark, Great White Shark [64470]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447]

Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish

[68442]
Rhincodon typus

Whale Shark [66680]

Listed Migratory Species

Status

Vulnerable

Vulnerable

Critically Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

habitat likely to occur within
area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Breeding likely to occur
within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Breeding likely to occur
within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Migratory Marine Birds
Anous stolidus
Common Noddy [825]

Apus pacificus
Fork-tailed Swift [678]

Calonectris leucomelas
Streaked Shearwater [1077]

Fregata ariel
Lesser Frigatebird, Least Frigatebird [1012]

Threatened

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area



Name
Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Sterna dougallii
Roseate Tern [817]

Migratory Marine Species
Anoxypristis cuspidata
Narrow Sawfish, Knifetooth Sawfish [68448]

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36]

Carcharodon carcharias
White Shark, Great White Shark [64470]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea
Leatherback Turtle, Leathery Turtle, Luth [1768]

Dugong dugon
Dugong [28]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Manta alfredi

Reef Manta Ray, Coastal Manta Ray, Inshore Manta
Ray, Prince Alfred's Ray, Resident Manta Ray [84994]

Manta birostris

Giant Manta Ray, Chevron Manta Ray, Pacific Manta
Ray, Pelagic Manta Ray, Oceanic Manta Ray [84995]

Megaptera novaeangliae
Humpback Whale [38]

Natator depressus
Flatback Turtle [59257]

Orcinus orca
Killer Whale, Orca [46]

Pristis clavata
Dwarf Sawfish, Queensland Sawfish [68447]

Pristis zijsron

Green Sawfish, Dindagubba, Narrowsnout Sawfish
[68442]
Rhincodon typus

Whale Shark [66680]

Threatened

Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Endangered

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Breeding likely to occur
within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Breeding likely to occur
within area

Species or species habitat
may occur within area



Name
Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Tursiops aduncus (Arafura/Timor Sea populations)

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Migratory Terrestrial Species
Hirundo rustica
Barn Swallow [662]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Migratory Wetlands Species
Actitis hypoleucos
Common Sandpiper [59309]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris canutus
Red Knot, Knot [855]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Charadrius veredus
Oriental Plover, Oriental Dotterel [882]

Glareola maldivarum
Oriental Pratincole [840]

Limosa lapponica
Bar-tailed Godwit [844]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pandion haliaetus
Osprey [952]

Tringa nebularia
Common Greenshank, Greenshank [832]

Threatened

Endangered

Critically Endangered

Critically Endangered

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area



Other Matters Protected by the EPBC Act

Commonwealth Land [ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name
Commonwealth Land -
Defence - KARRATHA TRAINING DEPOT

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Birds

Actitis hypoleucos

Common Sandpiper [59309] Species or species habitat

known to occur within area

Anous stolidus

Common Noddy [825] Species or species habitat
may occur within area

Apus pacificus
Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Ardea alba

Great Egret, White Egret [59541] Species or species habitat
known to occur within area

Ardea ibis

Cattle Egret [59542] Species or species habitat

may occur within area

Calidris acuminata

Sharp-tailed Sandpiper [874] Species or species habitat
known to occur within area

Calidris canutus

Red Knot, Knot [855] Endangered Species or species habitat
known to occur within area

Calidris ferruginea

Curlew Sandpiper [856] Critically Endangered Species or species habitat
known to occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Calonectris leucomelas

Streaked Shearwater [1077] Species or species habitat
may occur within area

Charadrius veredus

Oriental Plover, Oriental Dotterel [882] Species or species habitat
may occur within area

Chrysococcyx osculans

Black-eared Cuckoo [705] Species or species habitat
known to occur within area

Fregata ariel

Lesser Frigatebird, Least Frigatebird [1012] Species or species habitat
likely to occur within area

Glareola maldivarum

Oriental Pratincole [840] Species or species habitat
may occur within




Name

Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundo rustica
Barn Swallow [662]

Limosa lapponica
Bar-tailed Godwit [844]

Macronectes giganteus
Southern Giant-Petrel, Southern Giant Petrel [1060]

Merops ornatus
Rainbow Bee-eater [670]

Motacilla cinerea
Grey Wagtail [642]

Motacilla flava
Yellow Wagtail [644]

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847]

Pandion haliaetus
Osprey [952]

Rostratula benghalensis (sensu lato)
Painted Snipe [889]

Sterna dougallii
Roseate Tern [817]

Tringa nebularia
Common Greenshank, Greenshank [832]

Fish
Bulbonaricus brauni

Braun's Pughead Pipefish, Pug-headed Pipefish
[66189]

Campichthys tricarinatus
Three-keel Pipefish [66192]

Choeroichthys brachysoma

Pacific Short-bodied Pipefish, Short-bodied Pipefish
[66194]

Choeroichthys suillus
Pig-snouted Pipefish [66198]

Doryrhamphus janssi
Cleaner Pipefish, Janss' Pipefish [66212]

Doryrhamphus negrosensis
Flagtail Pipefish, Masthead Island Pipefish [66213]

Threatened

Endangered

Critically Endangered

Endangered*

Type of Presence
area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within



Name

Festucalex scalaris
Ladder Pipefish [66216]

Filicampus tigris
Tiger Pipefish [66217]

Halicampus brocki
Brock's Pipefish [66219]

Halicampus grayi
Mud Pipefish, Gray's Pipefish [66221]

Halicampus nitidus
Glittering Pipefish [66224]

Halicampus spinirostris
Spiny-snout Pipefish [66225]

Haliichthys taeniophorus
Ribboned Pipehorse, Ribboned Seadragon [66226]

Hippichthys penicillus
Beady Pipefish, Steep-nosed Pipefish [66231]

Hippocampus angustus

Western Spiny Seahorse, Narrow-bellied Seahorse
[66234]

Hippocampus histrix
Spiny Seahorse, Thorny Seahorse [66236]

Hippocampus kuda
Spotted Seahorse, Yellow Seahorse [66237]

Hippocampus planifrons
Flat-face Seahorse [66238]

Hippocampus trimaculatus

Three-spot Seahorse, Low-crowned Seahorse, Flat-
faced Seahorse [66720]

Micrognathus micronotopterus
Tidepool Pipefish [66255]

Solegnathus hardwickii
Pallid Pipehorse, Hardwick's Pipehorse [66272]

Solegnathus lettiensis
Gunther's Pipehorse, Indonesian Pipefish [66273]

Solenostomus cyanopterus

Robust Ghostpipefish, Blue-finned Ghost Pipefish,
[66183]

Syngnathoides biaculeatus

Double-end Pipehorse, Double-ended Pipehorse,
Alligator Pipefish [66279]

Threatened

Type of Presence
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area



Name
Trachyrhamphus bicoarctatus

Bentstick Pipefish, Bend Stick Pipefish, Short-tailed

Pipefish [66280]

Trachyrhamphus longirostris

Straightstick Pipefish, Long-nosed Pipefish, Straight

Stick Pipefish [66281]

Mammals
Dugong dugon
Dugong [28]

Reptiles
Acalyptophis peronii
Horned Seasnake [1114]

Aipysurus apraefrontalis
Short-nosed Seasnake [1115]

Aipysurus duboisii
Dubois' Seasnake [1116]

Aipysurus eydouxii
Spine-tailed Seasnake [1117]

Aipysurus laevis
Olive Seasnake [1120]

Aipysurus tenuis
Brown-lined Seasnake [1121]

Astrotia stokesii
Stokes' Seasnake [1122]

Caretta caretta
Loggerhead Turtle [1763]

Chelonia mydas
Green Turtle [1765]

Dermochelys coriacea

Leatherback Turtle, Leathery Turtle, Luth [1768]

Disteira kingii
Spectacled Seasnake [1123]

Disteira major
Olive-headed Seasnhake [1124]

Emydocephalus annulatus
Turtle-headed Seasnake [1125]

Ephalophis greyi
North-western Mangrove Seasnake [1127]

Eretmochelys imbricata
Hawksbill Turtle [1766]

Hydrelaps darwiniensis
Black-ringed Seasnake [1100]

Threatened

Critically Endangered

Endangered

Vulnerable

Endangered

Vulnerable

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour known to occur
within area

Breeding known to occur
within area

Breeding likely to occur
within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species



Name Threatened

Hydrophis czeblukovi
Fine-spined Seasnake [59233]

Hydrophis elegans
Elegant Seasnake [1104]

Hydrophis mcdowelli
null [25926]

Hydrophis ornatus
Spotted Seasnake, Ornate Reef Seasnake [1111]

Natator depressus
Flatback Turtle [59257] Vulnerable

Pelamis platurus
Yellow-bellied Seasnake [1091]

Whales and other Cetaceans

Name Status
Mammals

Balaenoptera acutorostrata

Minke Whale [33]

Balaenoptera edeni
Bryde's Whale [35]

Balaenoptera musculus
Blue Whale [36] Endangered

Delphinus delphis
Common Dophin, Short-beaked Common Dolphin [60]

Grampus griseus
Risso's Dolphin, Grampus [64]

Megaptera novaeangliae
Humpback Whale [38] Vulnerable

Orcinus orca
Killer Whale, Orca [46]

Sousa chinensis
Indo-Pacific Humpback Dolphin [50]

Stenella attenuata
Spotted Dolphin, Pantropical Spotted Dolphin [51]

Tursiops aduncus

Indian Ocean Bottlenose Dolphin, Spotted Bottlenose
Dolphin [68418]

Tursiops aduncus (Arafura/Timor Sea populations)

Spotted Bottlenose Dolphin (Arafura/Timor Sea
populations) [78900]

Type of Presence

habitat may occur within
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Breeding known to occur
within area

Species or species habitat
may occur within area

[ Resource Information ]

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Name
Tursiops truncatus s. str.
Bottlenose Dolphin [68417]

Extra Information

State and Territory Reserves

Name
Unnamed WA38287

Invasive Species

Status

Type of Presence

Species or species habitat
may occur within area

[ Resource Information ]

State
WA

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from

Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name
Birds
Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Passer montanus
Eurasian Tree Sparrow [406]

Mammals
Canis lupus familiaris
Domestic Dog [82654]

Equus caballus
Horse [5]

Felis catus
Cat, House Cat, Domestic Cat [19]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Rattus rattus
Black Rat, Ship Rat [84]

Vulpes vulpes
Red Fox, Fox [18]

Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species



Name Status

Plants
Cenchrus ciliaris
Buffel-grass, Black Buffel-grass [20213]

Jatropha gossypifolia

Cotton-leaved Physic-Nut, Bellyache Bush, Cotton-leaf
Physic Nut, Cotton-leaf Jatropha, Black Physic Nut
[7507]

Parkinsonia aculeata

Parkinsonia, Jerusalem Thorn, Jelly Bean Tree, Horse
Bean [12301]

Prosopis spp.
Mesquite, Algaroba [68407]

Reptiles
Hemidactylus frenatus
Asian House Gecko [1708]

Ramphotyphlops braminus

Flowerpot Blind Snake, Brahminy Blind Snake, Cacing
Besi [1258]

Type of Presence

habitat likely to occur within
area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-20.72988 116.8786
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