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INVITATION

Straits Salt Pty Ltd (Straits) is proposing to construct and operate a nominal 10 million tonne per annum (Mtpa)
solar saltfield (known as the Yannarie Solar Project) on the eastern margin of the Exmouth Gulf (the Gulf) in
Western Australia.

The Environmental Protection Authority (EPA) invites people to participate in the environmental assessment
process for the Yannarie Solar Salt proposal. Most of the information about this proposal is included within the
main Environmental Review and Management Programme (ERMP) document, which is open for public
comment for twelve (12) weeks from 4 December 2006, closing on 26 February 2007.

Additional information about:

 Flora and vegetation;
 Subterranean fauna; and,
 Subtidal benthic communities

will be published in the first half of 2007. These supplementary reports will be made available for a further four
(4) week public submission period.

Comments from government agencies and from the public will assist the EPA to prepare an assessment report in
which it will make recommendations to government. If you are able to, the EPA would welcome electronic
submissions in particular, emailed to the project assessment officer or via the EPA’s Website (see address
below).

WHERE TO GET COPIES OF THIS DOCUMENT

Printed copies of this document may be obtained from Mr James Barrie at Straits Salt Pty Ltd, Level 1, 35
Ventnor Avenue, WEST PERTH WA 6872, (61 8) 9480 0500 at a cost of $10.00.

Copies may also be obtained from http://www.straits.com.au

WHY WRITE A SUBMISSION?

A submission is a way to provide information, express your opinion and put forward your suggested course of
action - including any alternative approach. It is useful if you indicate any suggestions you have to improve the
proposal.

All submissions received by the EPA will be acknowledged. Electronic submissions will be acknowledged
electronically. The proponent will be required to provide adequate responses to points raised in submissions. In
preparing its assessment report for the Minister for the Environment, the EPA will consider the information in
submissions, the proponent’s responses and other relevant information. Submissions will be treated as public
documents unless provided and received in confidence subject to the requirements of the Freedom of
Information Act, and may be quoted in full or in part in each report.

WHY NOT JOIN A GROUP?

If you prefer not to write your own comments, it may be worthwhile joining with a group or groups interested in
making a submission on similar issues. Joint submissions may help to reduce the workload for an individual or
group, as well as increase the pool of ideas and information. If you form a small group (up to 10 people) please
indicate all the names of the participants. If your group is larger, please indicate how many people your
submission represents.
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DEVELOPING A SUBMISSION

You may agree or disagree with, or comment on, the general issues discussed in the ERMP or the specific
proposal. It helps if you give reasons for your conclusions, supported by relevant data. You may make an
important contribution by suggesting ways to make the proposal more environmentally acceptable.

When making comments on specific elements of the ERMP:

 clearly state your point of view;

 indicate the source of your information or argument if this is applicable; and

 suggest recommendations, safeguards or alternatives.

POINTS TO KEEP IN MIND

By keeping the following points in mind, you will make it easier for your submission to be analysed:

 attempt to list points so that issues raised are clear. A summary of your submission is helpful;

 refer each point to the appropriate section, chapter or recommendation in the ERMP;

 if you discuss different sections of the ERMP, keep them distinct and separate, so there is no confusion as
to which section you are considering; and

 attach any factual information you may wish to provide and give details of the source. Make sure your
information is accurate.

Remember to include:

 your name;

 address;

 date; and

 whether and the reason why you want your submission to be confidential.

The closing date for submissions is: 26 February 2007

The EPA prefers submissions to be sent in electronically. You can either e-mail the submission to the following
address:

eia@dec.wa.gov.au

OR

use the submission form on the EPA’s website:

wwwwwwwww...eeepppaaa...wwwaaa...gggooovvv...aaauuu///sssuuubbbmmmiiissssssiiiooonnnsss...aaasssppp

and click on the EIA Assessment Submission option

OR you can post your submission to:

The Chariman
Environmental Protection Authority
PO Box K822
PERTH WA 6842
Attention: Dr Sue Osborne
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1 INTRODUCTION

The proponent, Straits Salt Pty Ltd (Straits), is a wholly owned subsidiary of Straits Resources
Limited. Straits Salt proposes to construct and operate a nominal 10 million tonne per annum (Mtpa)
solar saltfield on the eastern margin of the Exmouth Gulf (the Gulf) in Western Australia (Figure 1)
known as the Yannarie Solar Project (Figure 2).

The solar salt production will involve natural evaporative processes to crystallise sodium chloride salt
from seawater and does not involve any chemical processing or hazardous chemicals.

An Environmental Review and Management Programme (ERMP) for the Yannarie Solar Project has
been prepared in accordance with administrative procedures under Part IV of the Environmental
Protection Act 1986. The ERMP, community and agency submissions (received during the public
review of the ERMP) and Straits response to these submissions including the results of additional
investigations to be undertaken, will be considered by the EPA who will then provide an assessment
report to the Minister for Environment. The Minister will then decide whether or not the proposal
should be implemented and if so under what conditions.

This proposal has been determined to be a controlled action under the Environmental Protection and
Biodiversity Conservation Act 1999 (EPBC Act) for listed threatened species and communities and
migratory species. The Commonwealth has accredited the Western Australian impact assessment
process under the bilateral agreement between the Commonwealth and Western Australian
Governments. This ERMP has been prepared to specifically address the potential impacts on these
listed species.
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2 OVERVIEW OF THE REGION

2.1 SOCIO-ECONOMIC

The project area is located in the Gascoyne region on the north west coast of Western Australia.
Exmouth and Onslow are the nearest townships to the development location (Figure 1).

The most recent Australia-wide census of the Gascoyne region was on 30 August 2001, where the
population of the Gascoyne stood at around 10,300 people, of which 17% were Indigenous.

In 2001, the Australian Bureau of Statistics counted a residential population of 2069 for the Shire of
Exmouth. Visitors from local, interstate and overseas locations added a further 2199 temporary
residents and illustrates the significance of tourism in the region. Of the Shire’s population, 40 people
(approximately 0.9%) identified themselves as Indigenous Australians. Currently, the town of
Exmouth represents approximately 78% of the Shire’s total population.

In 2001 the population of the Shire of Ashburton was approximately 5258; with approximately 9% of
the population identifying themselves as Indigenous Australians. The project area is located within
this Shire.

The Shire of Ashburton is similar to the Shire of Exmouth in that it also experiences a high number of
visitors to the region for tourism, employment and cultural purposes. Temporary visitors to the region
added an additional 1626 individuals to the population.

2.1.1 Existing land uses

Existing landuses within the area include:

 pastoral leases including Urala, Koordarrie and Yanrey Stations (Giralia lease has recently been
acquired by DEC to be managed as a conservation reserve)

 commercial and recreational fisheries and aquaculture

 defence training area

 recreational use and tourism.

2.1.2 Aboriginal heritage

According to the National Native Title register, there are 2 claims covering the area around the
proposed development site. These are the Thalanyji Claimant Application (WC99/45) and the Gnulli
Application (WC97/28).

2.1.3 European heritage

There are no known significant European Heritage sites within the project area. Although there are a
number of shipwreck sites within the region, none have been identified in locations that are likely to
be affected by the project.
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2.2 THE EXMOUTH GULF ECOSYSTEM

The Gulf is one of the largest embayments (approximately 3000 km2) on the Western Australian coast
(Figure 1). The Gulf is set in a remote tropical arid area enclosed by the Cape Range Peninsula to the
west and the Yannarie Coastal Plain to the east. The catchment contributing runoff to the Gulf is
relatively small resulting in an estuary dominated by marine processes.

The annual rainfall in the region is highly variable with an average of 260 mm recorded at Learmonth
Airport, located approximately 70 km south of Exmouth. The peak rainfall occurs between January
and March, and May and June. The heaviest rainfall is generally associated with tropical cyclones
which can cause extensive flooding in the area. Evaporation rates are high, with annual average
rainfall significantly exceeded by the mean annual evaporation of around 3140 mm.

The Gulf falls within the Carnarvon Bioregion as defined in the most recent update of the Interim
Bioregionalisation of Australia. The Department of Environment and Conservation (DEC) places the
project area in the CAR1 (Cape Range) biological subregion within this bioregion.

Exmouth Gulf marks the start of the shallow Pilbara coastal waters region. At its deepest, the Gulf is
21 m in depth and the relatively narrow entrance between Point Murat and the Muiron Islands crossed
by a small sill is at most about 19 m in depth. The shallow protected waters of the Gulf provide a
stark contrast to the waters of Ningaloo Reef, which outside the reef line are exposed to the open
ocean and rapidly drop off into waters approximately 1000 m deep.

Tides and winds

The Gulf is strongly influenced by the Leeuwin Current, being in the region where it forms and begins
to head south down the Western Australian coast. There is no direct link between waters of the east
coast of the Gulf and the Ningaloo Marine Park.

The winds in the region are predominately south westerlies and south easterlies (the south westerlies
generally the strongest), resulting in water being driven out of the Gulf towards the north east. The
land mass of the North West Cape is sufficiently large to potentially set up a dual sea breeze regime
with one sea breeze generated on the ocean side (south westerly) and the other on the Gulf side (north
easterly).

Circulation in the Gulf is affected by winds and semi-diurnal tides, with tidal currents dominating the
nearshore region of the east coast and winds tending to drive currents northwards parallel to the east
coast. Tidal excursions are 5 km or less, and result in detritus, nutrients, spawn and plankton
originating from the east coast remaining in the vicinity of this area for several tidal cycles.

Storm events

Severe cyclones occur approximately every 25 years and can permanently alter the coastline and cause
wide-scale loss of benthic habitat, including mangroves. In 1999 Cyclone Vance removed
approximately 5700 ha, or 44%, of the estimated mangrove habitat. Some 1580 ha of mangrove
recovered over the period 1999-2004 resulting in the total area of mangroves being 68% of their
former coverage. The post Cyclone Vance recovery of this habitat is the most rapid recovery observed
in Australia.
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Hydrology, hydrogeology and groundwater system on the eastern side of the Gulf

Overland flow from the hinterland to the eastern shoreline of the coast of the Gulf is usually only
associated with cyclonic events. The Yannarie River and Rouse Creek are the main watercourses in
the area. During flood conditions sheetflow on the outwash plains and interdunal basins in the
hinterland to the east of the supratidal salt flats is common. Most of this flow is lost eventually
through evaporation. Only under very high flow conditions does water discharge via Yannarie River
South or Yannarie River North onto the supratidal salt flats.

No significant runoff to the supratidal flat is expected from annual or 2-year rainfall events. The
discharge characteristics of the Yannarie River drainage system suggest that there is no hydrologic
link between the hinterland drainage systems and the mangrove ecosystems.

The supratidal salt flat has a very thin unconfined aquifer of sand, silt and clay above a low
permeability clay layer. The depth to water beneath the salt flat ranges from 0.2 to 1 m and the
hydraulic gradient is extremely low. The supratidal salt flat is intermittently recharged by sea level
rises above the normal astronomical tidal range events and flood events from the Yannarie and Rouse
river systems.

Nutrient inputs and cycling

The Gulf is a marine estuary, dominated by marine exchange and coastal scavenging of nutrients from
the shallow vegetated banks, mangroves and algal mats on the eastern side. Productivity in the Gulf is
nitrogen-limited, with no appreciable inputs of terrestrial freshwater and nutrients except during
periods of cyclonic activity.

The primary external source of nitrogen to the Gulf ecosystem system is from intertidal zone algal
mats which transform nitrogen from the atmosphere into biologically available nitrogen, which then is
cycled within the ecosystem. Carbon dioxide from the atmosphere is converted by algal mats,
mangroves, seagrass and macroalgae through the process of photosynthesis to compounds that then
cycle through the Gulf ecosystem.

Algal mats, mangroves, seagrass and macroalgae are the key primary producers in the Gulf ecosystem.

The productivity of the Gulf ecosystem is maintained through contributions from the large system of
algal mats and mangroves on the eastern shoreline and vegetated banks on the eastern side of the Gulf
(Figure 3).

Potentially significant anthropogenic influences

Large areas of the Gulf form part of prawn trawling grounds that have been intensively trawled for
approximately 30 years (Figure 4). Trawling has had the greatest impact on the Gulf ecosystem, but is
now restricted to deeper areas of the Gulf where the seabed now largely comprises muddy sediments.

There are currently 21 aquaculture and pearl licences in the Gulf for a variety of aquaculture activities.
The environmental impacts of these operations are believed to be relatively minor.

Recreational boating is mostly confined to the western side of the Gulf in the vicinity of Exmouth and
is associated with both fishing and diving. Recreational fishing pressure is believed to have
contributed to declines in target species such as coral trouts, Malabar rock cod, tuskfish and members
of the emperor and sea perch families in the vicinity Muiron Islands. In response, the State
Government has introduced closures to protect stocks.
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2.3 GULF AREA BELOW LOW TIDE MARK

The Gulf has two distinct bathymetric regions; the deeper waters >10 m in the west (maximum depth
of 21 m), and shallows of the east. These distinct bathymetric regions tend to regulate the flora and
fauna found in each region, for example the deep region does not support seagrasses, while the
shallow region is not frequented by whales.

2.3.1 Benthic habitat and Gulf fauna

There are extensive shallow vegetated banks on the east coast of the Gulf which support the majority
of marine fauna in this area. These banks support ephemeral seagrasses, sponges and macroalgae and
extend predominantly south of Hope Point generally 0.5 to 1.5 m below mean sea level.

This benthic habitat is a very important foundation for the Gulf ecosystem through the fixation of
carbon and provision of shelter and food for organisms higher in the food chain. These banks are the
primary feeding ground for the Gulf dugong population (approximately 1000) with the greatest
concentration in the south east corner of the Gulf. These banks are also likely to be important feeding
grounds for turtles and are key component for the lifecycle of the commercially significant tiger
prawn.

The eastern banks produce significant quantities of seagrass detritus and the supply of this material to
the remainder of the Gulf may be an important contributor of nutrients to the Gulf ecosystem.

The Gulf is an important resting ground for nursing humpback whales (Figure 5) on their southward
migration between September and November. Large numbers of whales and their calves gather in the
deeper waters along the west coast of the Gulf and near Point Murat. The Gulf is also frequented by
other whale species.

2.4 INTERTIDAL ZONE – AREA BETWEEN THE LOW AND HIGH TIDES

The intertidal zone includes areas of mudflats, mangroves and algal mats which experience periodic
inundation by tides and hypersaline groundwater or soil. Ecological processes of nitrogen (algal mats
only) and carbon fixation in the algal mat and mangrove communities are key sources of nutrients to
the eastern Gulf ecosystem, in addition to sustaining other organisms through the provision of shelter
and food. The input of nutrients from the supratidal salt flats to the mangroves and algal mats is
insignificant.

The distribution of the mangroves and algal mat communities is governed by a combination of
groundwater salinity and inundation frequency. Surface and groundwater flows from the hinterland
have negligible influence on the maintenance of salinities in the intertidal zone.
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2.4.1 Algal mats, mangroves and tidal creeks

The cyanobacteria algal mats form the inland margins of the intertidal zone to the east of the
mangrove communities above the Mean High Water spring tides. These are generally wet from tidal
inundation only 1-3% of the time during spring tides.

The algal mats are an important component of the ecosystem as they fix nitrogen and carbon from the
atmosphere and contribute nutrients, particularly organic nitrogen and organic matter, to the down
gradient mangrove communities and the east coast of the Gulf. The east coast is dominated by one of
the most extensive stands of arid zone mangroves in Western Australia. Mangrove communities
stabilise the coast and fix carbon from carbon dioxide in the atmosphere and also receive nutrients
from algal mats further up the tidal gradient. The mangroves contribute nutrients and organic matter
to eastern Gulf system, as well as provide shelter for a wide range of fauna. The east coast ecosystem
is a foundation for the Exmouth Gulf prawn fishery.

The distribution and range of mangrove species is governed by a combination of groundwater
salinities and periods of tidal inundation. Groundwater salinities in mangroves vary typically between
40 and 90 ppt, and complete tidal inundation of mangroves varies between 5 and 50% of the time.

Tidal creeks facilitate the inundation and draining of mangrove and algal communities, and convey
nutrients and carbon to offshore areas of the eastern Gulf. These tidal creeks are characterised by
turbid water and strong tidal currents.

The salinity at the inland end of tidal creeks ranges between 50-70 ppt with salinities in the main body
of a creek ranging between 40-50 ppt. The concentrations of inorganic nitrogen in these creeks tend to
be higher than offshore waters, indicating the export of nitrogen to the eastern Gulf subtidal areas.

The creeks perform an important ecological function as a refuge for juvenile fish and prawns as well
as attracting fauna that use the local conditions or are larger predators.

2.5 SUPRATIDAL SALT FLATS

This area adjoins the eastern side of the algal mat communities, has a lack of vertical relief and is
occasionally inundated by seawater during storm surges or spring tides coincidental with the passage
of low pressure systems. The supratidal salt flats are up to 10 km wide with slopes of 1:5000 to
1:10,000. Within the supratidal flat there are occasional mainland remnants and very slight
depressions, channels and ridges.

The environment of the salt flats is generally extremely hostile to life due to hypersaline groundwater
and salt in the near surface sediments. The area is devoid of flora and vegetation (except for
occasional mainland remnants within the flats) and biological activity and is not utilised by terrestrial
fauna on any regular basis (Figure 6).
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(a) (b)

Source: D. C. Blandford & Associates Pty Ltd and Oceanica 2005

Figure 6 (a) View of salt flat area and (b) example of mainland remnant

2.5.1 Hinterland (dunefield and outwash plain)

The hinterland adjoins the eastern side of the supratidal salt flats and includes a dunefield landscape
(comprised of a sheet of sand base over which a longitudinal dune system has formed which ranges in
height from four to seven metres), interdunal swales and claypans (Figure 7). Further inland is an
outwash plain which has a low overall east west gradient and is composed of alluvial and colluvial
sediments.

The Yannarie River is the major river system in the area and has a catchment area of 4300 km2. There
is no major incised drainage across the outwash plain as the Yannarie River loses its identity at the
entrance to the plain. During flood conditions this river discharges as sheet flow onto the supratidal
salt flats with the majority of this flow lost to evaporation and a small amount infiltrating to the
groundwater system.

There appears to be no direct hydrologic link between discharge from the mainland drainage systems
and the ecosystems of the intertidal zone. If runoff reaches the intertidal zone, it would be aided by
higher sea levels resulting from extreme storm events flooding the supratidal salt flats. It is most
unlikely that the coastal zone ecosystems rely on carbon and nutrient flows generated by mainland
discharge.
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Source: D. C. Blandford & Associates Pty Ltd and Oceanica 2005

Figure 7 View of longitudinal dunefield towards the Yannarie River South and supratidal salt
flats



Yannarie Solar Project Executive Summary

SRL06043_ExecSumm_Final2 - 27/11/2006 14

3 THE PROPOSAL

The salt production process involves the pumping of seawater into a series of large, shallow ponds
where solar energy evaporates water and concentrates the dissolved salts as it proceeds through the
ponds. In the last concentrator pond the brine becomes saturated with salt (sodium chloride) and is
transferred to a series of smaller crystalliser ponds where 75% of the salt (sodium chloride) crystallises
out of solution. The residual brine, called bitterns, continually exits the crystalliser ponds.

Straits have developed a bitterns resource recovery strategy (Appendix 1) which involves further
extraction of sodium and then mixed salts. Ultimately the goal is to completely recover all value from
the bitterns resource (including magnesium) resulting in no requirement to discharge bitterns.
Consequently, this proposal does not include the discharge of bitterns. The financial and technical
feasibility of achieving no discharge will be assessed in the first 10 years of operation.

An initial feasibility study by the CSIRO on the technical capacity for bitterns re-use and the potential
value of bitterns products has identified significant long term opportunities.

On completion of the final assessment of bitterns re-use, any new value adding processes will be
referred to the Environmental Protection Authority (EPA) for assessment. If necessary, a separate
referral to the EPA would also be made for the disposal of any bitterns not able to be practicably re-
used.

The salt from the crystalliser ponds will be harvested, washed, stockpiled and then loaded via
conveyors onto barges, which transport the salt offshore for loading onto a bulk carrier anchored in
Exmouth Gulf.

The proposal is intended to be developed in four distinct stages, with Stages One and Two expected to
take at least ten years to fully establish:

 Stage 1 – establish a saltfield at the southern end of the lease having a nominal capacity of
3.1 Mtpa.

 Stage 2 – increase the capacity of the southern end to a nominal 4.7 Mtpa.

 Stages 3 and 4 – establish a saltfield at the northern end of the lease having an ultimate capacity
of 5.8 Mtpa. The combination of the southern and northern end fields gives a total capacity of 10
Mtpa.

Straits is seeking, as a condition of approval, to conduct an environmental review of the project before
commencing Stages 3 and 4. This review will consider all environmental impacts and how they are
being managed as well as a review of any social issues associated with the project. The scope of this
review will be in accordance with the requirements of the EPA. The EPA would assess the review and
provide advice to the Minister on any new or amended environmental conditions required to ensure
the project continues to proceed in an environmentally acceptable manner.

A summary of the key characteristics of the project are presented in Table 1.
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Table 1 Key project characteristics

Characteristic Description

Proposal location Refer Figure 2-2, Volume 1

Production Up to 10 Mtpa

Current reservation of project area Ministerial Temporary Reserve for potential future solar salt and gypsum production.

Site disturbance (ha)

Terrestrial Vegetation Approximately 461 ha of terrestrial vegetation to be removed for infrastructure

Mangroves Approximately 5.4 ha

Algal mat Approximately 30.8 ha

Quarries Approximately 26.9 ha

Salt flat Approximately 411 km
2

Proposal location Refer Figure 2-2, Volume 1

Concentrator and crystalliser ponds

Location Refer Figure 2-2, Volume 1

Quantity 64 crystalliser ponds, 16 concentrator ponds, 1 bitterns management area

Levee banks

Materials Approximately 5,700,000 m
3

embankment material

Approximately 1,100,000 m
3

rock armour

Approximately 145,000 m
3

road base materials

Length Approximately total of 300 km

Prospective quarry sites Refer Figure 2-9, Volume 1

Salt stockpile

Location Refer Figure 2-12, Volume 1

Quantity Approximately 1 million tonnes

Length Approximately 1 km

Duration of the project >60 years

Seawater pump stations

Location
Refer Figure 2-2, Figure 2-5 and Figure 2-6, Volume 1, Hope Point, Dean’s Creek,
Naughton Creek

Harbour

Area 12 ha

Location Hope Point

Dredge volume 284,500 m
3

for harbour and 20,500 m
3

for channel

Dredge channel Approximately 1.3 km long

Construction camp

Size Modular transportable living quarters for 100 workers

Water supply Reverse osmosis unit producing 30 kL per day

Sewerage treatment plant Activated sludge sewage treatment system

Power generation 8 MW (4 x 2 MW) diesel generators

Roads Primary access road running 55 km from the existing Yanrey Station access road to
the site boundary

General site access roads within Hope Island

Site facilities Airstrip at Hope Point for general site access and emergency evacuation

Bunded fuel storage area

Truck service and wash bays, parts store and tyre change and storage

Mobile plant workshop

Offices and laboratory

Workforce

Construction 100 personnel

Operation Up to 190 personnel
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3.1 COMMONWEALTH AND WESTERN AUSTRALIAN IMPACT ASSESSMENT AND APPROVAL

The EPA has set an Environmental Review and Management Programme (ERMP) level of assessment
(which Straits recommended) for the Yannarie Solar Project and under the EPA administrative
procedures Straits was required to prepare:

 an acceptable scoping report which outlines the environmental factors to be addressed,
investigations to be conducted, the methodologies for the conduct of investigations, stakeholder
consultation and a timetable for the assessment process

 an ERMP document, suitable for public review, which provides a detailed review of potential
environmental impacts and management measures for the relevant environmental factors outlined
in the scoping report for public and government agency review and subsequent assessment by the
EPA.

The key steps in the Yannarie Solar Project environmental impact assessment and approval process are
summarised in Figure 8.

The project was also referred to the Department of the Environment and Heritage (DEH) in
accordance with the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).
The DEH confirmed that the project was to be treated as a controlled action and an Environmental
Impact Statement (EIS) is required for assessment under the EPBC Act.

The Commonwealth has accredited the Western Australian impact assessment process under this
agreement such that this ERMP document will be satisfying the requirements of both the
Commonwealth and State assessment processes.

This ERMP is subject to a 10-week public review period and at the end of this period, issues raised in
written submissions from the public and government agencies are transmitted to Straits for an
opportunity to provide responses to the submissions for the EPA’s consideration before finalising its
assessment report.

The DEH will also review the ERMP, public submissions and Straits’ responses to prepare
environmental assessment reports and recommendations for the Commonwealth Minister.
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Submission of referral with scoping document

Minister decides proposal is a

controlled action

Commonwealth Minister

Assessment proceeds by

accredited process

Minister consults with DMAs*

Minister publishes EPA Report

EPA prepares assessment report to the

Minister

Request response to submissions

EPA approves ERMP for public review

EPA considers Draft ERMP

Straits prepares ERMP

EPA approves Scoping

EPA

Public review of scoping document

EPA set ERMP level of assessment

and public review period

Commonwealth Minister decision on approval

Environment Australia agrees to

scoping document

Appeal(s) to the Minister
Minister determines

appeals

Minister decision on approval

No

Yes

*Decision making authorities

Figure 8 Commonwealth and State environmental assessment and approval process

Once the EPA has released its report and recommendations to the Minister for the Environment and
the public, any person has the right to appeal against the contents of that report. The Appeals
Convenor then collates any appeals, consults where required and provides advice to the Minister for
the Environment.

The Minister for the Environment is required to consult with relevant Decision Making Authorities
before making a final determination on whether the Yannarie Solar Project should be approved and the
conditions under which any approval will be granted.
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3.2 COMMUNITY CONSULTATION AND PEER REVIEW

Straits will prepare an Annual Environmental Report (AER) for the Yannarie Solar project. This
review will report on the environmental commitments, including monitoring results, management
responses and environmental performance.

A Tripartite Stakeholder Liaison Group (TSRG) has been established and will continue to provide a
public forum for transparent environmental management.

The TSRG will be provided with all monitoring data resulting from management commitments as well
as helping to develop and implement the respective community based monitoring programs.

Meetings of the TSRG will be open to the public and the group will include representatives from:

 community environment organisations

 local Government

 Government agencies

 Chamber of Commerce and Industry

 Recreation fishing sector

 Commercial fishing sector

 Tourism

 Straits Resources.
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4 ENVIRONMENTAL FACTORS

4.1 MINOR FACTORS

4.1.1 Greenhouse gases

The greenhouse gas (GHG) emissions for the Yannarie Solar project will be predominantly from
combustion sources as carbon dioxide (CO2).

The implementation of the Yannarie Solar project will result in an increase in greenhouse emissions,
but Straits is committed to investigation of other renewable energy sources to compliment the solar
ponds as well as the carbon sequestration capacity of the concentrator ponds.

In addition, emissions will be offset by energy saving initiatives incorporated into the design of the
project, to achieve an overall improvement in the greenhouse gas emission rates.

4.1.2 World heritage area

The State Government has recently delineated a boundary for World Heritage Area nomination for
community consultation and the area now nominated for World Heritage excludes the Exmouth Gulf
and the project area on the eastern coast of the Gulf.

4.1.3 Subterranean fauna

Subterranean fauna are animals that inhabit underground habitats, and comprise stygofauna and
troglofauna. Stygofauna are fauna that inhabit groundwater, sometimes occurring very close to the
surface.

The available data suggest that it is unlikely that subterranean fauna occur within the proposed
saltfield footprint, however sampling and reporting will be undertaken at the time of installation of the
dewatering system to verify the occurrence, or otherwise, of subterranean fauna.

4.1.4 Solid and liquid waste disposal

The solid and liquid wastes that may be generated through the construction and operation of the
project are summarised in Table 2. The Construction and Environmental Management Plan (CEMP)
and Operation Environmental Management Plan (OEMP) will address the issues of solid and liquid
waste disposal.
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Table 2 Summary of potential environmental impacts associated with solid and liquid
waste production

Source of waste Waste type Estimated quantity Proposed disposal Potential impact

Domestic Waste

General litter and
refuse

400 kg/person/year
1

Litter and refuse will
be collected onsite and
removed and disposed
offsite by a licensed
contractor

Ingestion or physical
impairment of marine
and terrestrial animals

Administration block
and accommodation
area

Treated wastewater
and sludge

Construction: 140
L/day/person

Operation: 140
L/day/person

Wastewater to be
disposed via the waste
water treatment plant

Groundwater and
surface water
contamination

Waste oils and oil
filters

6000 L/year
2

Waste oils and filters
will be removed by
licensed contractors
for recycling

Contamination of soil
and water

Degreasers and
detergents

2000 L/year Degreasers and
detergents will be
removed by licensed
contractors for
recycling

Contamination of soil
and water

Radiator fluid coolants 2000 L/year Coolants will be
removed by licensed
contractors for
recycling

Contamination of soil
and water

Brake fluid and brake
pads

500 L/year Brake fluids and pads
will be removed by
licensed contractors
for recycling

Contamination of soil
and water

Batteries 20 truck batteries/year Batteries will be
removed by licensed
contractors for
recycling

Contamination of soil
and water

Workshop and vehicle
washdown area

Tyres 1760 tyres per year Tyres will be removed
by licensed contractors
for recycling

Contamination of soil
and water

Process Waste

RO Plant Reject water 70 kL/day
3

Reject water will be
discharged to the
concentration ponds

Groundwater and
surface water
contamination

Construction Waste

Construction activities Soil rubble, concrete,
bricks, tiles, timber,
ferrous, plasterboard,
paper, cardboard,
textiles, packaging
material, wiring,
wastewater, plastics

<10 m
3

of solid
construction waste
materials

Non-hazardous solid
waste will be collected
and removed by a
licensed contractor

Liquid waste will be
disposed via the
wastewater treatment
plant where
appropriate

Solid waste - Ingestion
or physical impairment
of marine and
terrestrial animals

Liquid waste –
contamination of
surface and
groundwater

Note: 1. Source: WSROC 2000

2. Estimation of vehicle wastes for 10MtPa operations: 100L/yr/truck degreasers/detergents, 500L brake fluid, 44
tyres per truck, 20 trucks, 2 sets per year, 300L/yr/truck waste oil, 100L/yr/truck radiator coolant, 1 battery per
year/truck

3. Based on a requirement of 30 kL/day
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4.2 KEY RELEVANT ENVIRONMENTAL FACTORS

The environmental factors (summarised at the end of this report) that were considered relevant to the
project which require detailed consideration are:

 soils and landforms

 groundwater

 surface water

 terrestrial vegetation and flora

 terrestrial fauna

 marine water and sediment quality

 benthic primary producer habitat and ecological integrity

 marine fauna

 commercial fishing and aquaculture

 recreation and tourism

 cultural heritage and conservation values.

4.2.1 Key environmental issues and outcomes

 The mangrove and algal mat ecosystems will be maintained with only 5.4 ha of mangrove (0.05%
in project area) and 31 ha of algal mat (0.38% in project area) being cleared. Mangroves and
algal mats are expected to colonise some parts of the saltfield and 75 ha of mangroves will be
replanted.

 The project has been designed to avoid any impact on the nutrient and carbon flows to the Gulf
resulting from the tidal wetting of the algal mats and mangrove systems.

 Only 0.05% of benthic habitat will be disturbed in dredging 16.4 ha for the barge channel. All
dredge spoil will be disposed onshore and no seagrass banks will be affected.

 There will be no impacts on aquaculture leases or any significant risk to commercial or
recreational fish and prawn yields. The project offers potential benefits for aquaculture and
recreational fishing.

 The project has been designed to maximize environmental and economic benefits through a
bitterns resource recovery programme.

 Whales, dugongs and other marine fauna will be protected from vessel strike by strict speed
limits, fixed navigational routes, careful monitoring and review of management actions. The
provision of a monitoring programme for introduced marine organisms will be a new and
effective environmental safeguard for the Exmouth Gulf.

 The majority of the proposal will be constructed on unvegetated hypersaline salt flats. 461 ha will
be cleared for infrastructure, but no Declared Rare Flora or vegetation types of special
conservation significance will be affected.
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4.2.2 Soils and landforms

The project area is located within the Cape Range Province and can be roughly divided into four
parallel geomorphic landscape elements that trend north east to south west including the outwash
plain, dunefield, salt flat and coastal units.

The distribution of these landscape elements has been historically governed by fluvial and aeolian
processes (rather than pedological processes) occurring in the Yannarie River and Rouse Creek
systems in the east and the coastline in the west.

Potential impacts

Key activities or aspects of the proposal that may potentially affect soils and landform include:

 site preparation potentially increasing erosion including removal of topsoil and changes in surface
water flows

 landform removal or modification through sourcing materials for earthworks of ponds, bunds and
associated infrastructure including the barge harbour

 exposure of potential acid sulphate soils through the construction of infrastructure and dredging.

Environmental outcome

The construction of the Yannarie Solar project will result in landform modification through the
sourcing of construction materials for the salt field and associated infrastructure. The largest landform
modification will be the construction of ponds on the salt flats landform. A mainland remnant in this
flat and at Hope Point will be modified to accommodate the processing plant and construction of the
barge harbour respectively.

The area of the supratidal flat landform occupied by the project will be approximately 410 km2, which
represents 32% of this landform within the Ashburton Land System. This loss of landform is
ecologically insignificant and there is still sufficient area remaining for the values of this landform unit
to be retained.

Rehabilitation of landforms and vegetation will be conducted on areas (if not required for operational
activities) disturbed by construction activities and quarry operations to the satisfaction of the EPA.
Overall erosional events will be limited to those naturally expressed within the region, and the
disturbance of low quantities of potentially acid generating soils will be minimised or otherwise
managed in accordance with the Construction Environmental Management Plan (CEMP).

4.2.3 Groundwater

The hydrogeological component of the physical environment within the project area is important in
understanding the links between surface water drainage, claypan recharge and discharge, and the
washout features observed from the dunefields onto the supratidal salt flats. Hydrogeological
processes often play a significant role in controlling or buffering surface water flows in this type of
environment.

Water levels in superficial aquifer wells and bores on the outwash plain are between 8 m and 20 m
below ground level. Flows in the Yannarie River channel are considered to recharge the superficial
aquifer. The contributions to recharge of groundwater by direct rainfall infiltration are minimal as the
majority of rainfall is lost to either surface runoff or evaporation and evapotranspiration.
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Discharge from the superficial formations in the outwash plain system is by through-flow towards the
west, and a small component of leakage into the underlying pre-quaternary sandstones, calcarenites
and shales.

Groundwater in the dunefield is between 4 and 8 m below the level of the claypans coinciding with
thin discontinuous lenses of calcrete. Groundwater yields within the calcrete and claypan deposits are
low and therefore groundwater gradients within the dunefield landscape unit are consequently flat
(0.0002), with groundwater recharged by a small component of through flow from the outwash plain.

The supratidal salt flat forms a thin unconfined aquifer of sand, silt and clay above a low permeability
clay layer. The depth to water beneath the supratidal salt flat ranges from 0.2–1 m. The hydraulic
gradient is extremely low (0.00009) due to negligible topographic variation and recharge is by
through-flow from the claypan deposits in the dunefield.

The elevation of the underlying clay layer is generally above sea-level, hydraulically isolating the
water levels beneath the plain from tidal influences. The supratidal salt flats are intermittently
recharged by spring tide events coinciding with periods of extended low pressure or storm surge
events. The majority of surface water on the supratidal salt flats is lost to evaporation, concentrating
salts in the surficial sediments as halite crusts. These are subsequently dissolved by infiltrating surface
water to produce hypersaline groundwater.

Potential impacts

Key activities or aspects of the proposal that may potentially affect the quality and/or quantity of
groundwater resources within the project area include:

 dewatering during construction could potentially impact water quality and groundwater
dependent ecosystems (including subterranean fauna)

 spills (e.g. from diesel storage) pose a potential threat to water quality

 seepage from the salt ponds

 saline groundwater intrusion into groundwater of mainland remnants resulting from construction
of salt ponds

 effluent disposal from wastewater treatment plants could potentially affect water quality.

Environmental outcome

Construction will require temporary dewatering (e.g. barge harbour) which could potentially affect
groundwater quantity and quality and any subterranean fauna (if they exist). Sampling and reporting
the presence or otherwise of subterranean fauna will be undertaken prior to dewatering. Given the
replication of limestone habitat across the project area it is not expected that any subterranean fauna
will be limited to the proposed quarry locations.

Groundwater quality may be potentially affected by oil and fuel spills (e.g. from diesel stored on site),
seepage losses from the salt ponds and discharge of treated wastewater. These risks will be reduced
through good design, development of appropriate operational procedures, the very low permeability of
pond walls and development of monitoring and response plans.

The flooding of the saltfield may lead to limited saline water intrusion and hydrostatically elevated
groundwater levels for the isolated mainland remnants within the concentrator ponds. The low lying
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areas that may be affected mostly comprise claypans and halophytic vegetation and these are least
likely to be affected by an increase in salinity or waterlogging long term. Straits will develop and
implement a monitoring programme targeting low-lying areas on the islands identified as being at
potential risk within the saltfield.

4.2.4 Surface water

Surface water flows within the study area are the result of a complex interrelationship between the
water courses, floodplain and an intricate maze of dunal ridges. In addition, due to the arid climate
and very high evaporation rates, the occurrence of overland flow is rare and usually only associated
with extreme rainfall associated with tropical cyclones. There are a number of watercourses in the
hinterland to the east of the project area in the study area. These include Chinty Creek, Rouse Creek
and Yannarie River with the majority of freshwater flows occurring within Rouse Creek and the
Yannarie River.

During very high flow conditions, the Yannarie River and Rouse Creek discharge as sheet flow onto
the alluvial plain. The majority of the water discharged to these areas is eventually lost through
evaporation and to a lesser extent through infiltration. Under very high flow conditions water
discharges onto the supratidal salt flats via four outlets (Yannarie South, Yannarie North, Rouse South
and Rouse North).

Potential impacts

Key activities or aspects of the proposal that may potentially affect surface water flow include:

 diversion or redirection of Yannarie River flows will alter local hydrology patterns downstream
of the diversion weir

 impoundment and inundation as a result of construction of diversion weir may alter vegetation
and affect sediment and nutrient transmission pathways.

Environmental outcome

Diversion of Yannarie North flows will increase flow volumes to Rouse North and South channels.
The weir will increase the area inundated to approximately 151 ha (for a 1 in 5 year event), being
flooded for about 2-4 weeks.

As these systems infrequently ‘break out’ to the Gulf, any alteration in the flow route and point of
outlet is not expected to adversely affect freshwater, sediment and nutrient fluxes to the Gulf.
Additionally, the intertidal ecosystem of the east coast of the Gulf does not rely on hinterland flows as
a source of nutrients, thus the diversion of flows is not expected to have a significant impact. There
will be some minor losses from the system associated with evaporation and sedimentation arising from
impoundment, but these losses will be insignificant in terms of events >1 in 20 years.

Some vegetation types may be affected by the increased residence time of the floodwaters and
reduction in flow down the Yannarie North channel below the diversion weir. However, the area of
potential impact represents a very small amount of the widely occurring Yanrey Land System.

The net quantity of water flows to the Exmouth Gulf will remain the same, however the distribution of
water flowing between watercourses and outlets will be affected. Water quality is not expected to be
affected by the diversion of flow and operation of the salt field.
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4.2.5 Terrestrial vegetation and flora (excluding mangroves)

The project area is located within the CAR1 (Cape Range) biological subregion within the Carnarvon
Bioregion, which is 2,547,911 ha in size. The three main vegetation types identified in historical
surveys included:

 mangrove vegetation on the coastline and covering the intertidal zone, dominated by Avicennia
marina, with some Rhizophora stylosa

 behind the intertidal zone is a belt of bare hypersaline mud, which sometimes floods with spring
tides. This zone is mostly devoid of any vegetation, but some samphire communities (Halosarcia
species) occur locally

 behind the saline tidal mud flat area is a zone mapped as shrub steppe which is typically
dominated by Triodia species (T. epactia/pungens) with Acacia bivenosa, A. synchronicia, A.
tetragonophylla and A. xiphophylla the most common shrub species present.

No vegetation types within the project area represent Threatened Ecological Communities (TECs) or
communities of special conservation significance. Most vegetation types are widespread within the
project area.

No plant species identified within the project area were found to be listed as Declared Rare (DRF) or
Priority at State or Federal level. There are two Declared Rare Flora species Lepidium catapycnon and
Thryptomene wittweri currently listed as ‘Vulnerable’ (EPBC Act) within the Carnarvon IBRA
Bioregion, however these are located 50 km from the project area.

Potential impacts

Key activities or aspects of the proposal that may potentially affect terrestrial vegetation and flora
include:

 site preparation and construction of infrastructure will involve removal or disturbance of
terrestrial vegetation, with associated primary and secondary effects (e.g. habitat loss and risk of
weed spread)

 salt water intrusion from operation of the ponds

 hydrological changes (e.g. flooding, inundation or reduced stream flow) could lead to the loss of
vegetation in certain soil types.

Environmental outcome

Through regular monitoring of vegetation and flora within and adjacent to the project area, Straits will
increase the knowledge of vegetation communities, plant ecology and function in the region.
Similarly, Straits commits to further research on these communities so that significant flora and
vegetation communities are identified.

Approximately 461 ha of terrestrial vegetation within the project area will be cleared for infrastructure
including access and haul roads, the conveyor, Hope Point infrastructure, southern pump station,
settling ponds and quarries. This clearing is not considered significant as it is less than 1% of the
project area (which is 41,364 ha in size), no Declared Rare Flora or Priority Flora species have been
identified by surveys within the project area, and vegetation communities potentially affected do not
appear to be restricted in their distribution.
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Straits will progressively rehabilitate temporarily disturbed areas arising from construction.

With construction, there is an increased risk of the spread of weeds, which will be managed through
weed control and management procedures.

There is a low risk of saltwater intrusion impacting vegetation within the mainland remnants located
throughout the proposed pond areas due to differences in elevation between pond water and the height
of remnants (> 2 m).

A flood protection weir will be primarily utilised for diverting hinterland flows of water away from the
concentrator ponds during major rainfall events. Hydrological impacts (flooding and inundation) to
vegetation within the project area from the weir are difficult to quantify at this stage, however
vegetation condition, abundance and species diversity will be monitored, particularly during large
rainfall events.

4.2.6 Terrestrial fauna

The surveys of the Yannarie Solar Project area recorded a total of 138 vertebrate taxa, including 90
bird species. Table 3 provides a summary of the number of species recorded from each major
vertebrate group during the surveys. A range of invertebrate taxa were also recorded during surveys.

Table 3 Number of vertebrate fauna species recorded during the Yannarie Solar fauna
surveys

Fauna group Total number of species

Terrestrial Avifauna 33

Migratory Waders / Littoral Avifauna* 48

Mangrove Avifauna* 9

Native Mammals 7

Introduced Mammals 5

Reptiles 34

Amphibians 2

Total 138

* Mangrove dependent birds and migratory waders

Database searches confirmed that seven Schedule species and eight Priority species may potentially
occur within the project area (Table 4). Of these species, one Schedule 1 fauna species (Rainbow Bea-
eater Merops ornatus) and one Priority 1 fauna species (Australian Bustard Ardeotis australis) were
recorded during the survey of the project area.

Three other Threatened fauna species; Peregrine Falcon Falco peregrinus (Schedule 4), Lerista
planiventralis maryani (Priority 1) and the mangrove specialist Little North-western Mastiff Bat
Mormopterus loriae coburgiana (Priority 1), were considered likely use the habitats of the study area.
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Table 4 Species of conservation significance potentially occurring and the likelihood of
occurrence within the project study area

Species State level Federal level Likelihood of occurrence

Bilby Macrotis lagotis Schedule 1 Vulnerable Unlikely to occur in hinterland and
would not occur on mainland
remnants

Orange Leaf-nosed Bat Rhinonicteris
aurantius

Schedule 1 - Would not occur

Night Parrot Pezoporus occidentalis Schedule 1 Endangered Unlikely to occur

Pilbara Olive Python Liasis olivaceus barroni Schedule 1 Vulnerable Unlikely to occur

Mulgara Dasycercus cristicauda Schedule 1 Vulnerable Unlikely to occur

Peregrine Falcon Falco peregrinus Schedule 4 - May visit area occasionally

Rainbow Bea-eater Merops ornatus Schedule 3 Migratory/
JAMBA

Recorded and likely to be common

Lerista planiventralis maryani Priority 1 - May be present

Little North-western Mastiff Bat Mormopterus
loriae coburgiana

Priority 1 - Likely to occur in mangroves

Lakeland Downs Mouse Leggadina
lakedownensis

Priority 4 - Unlikely to occur

Northern Quoll Dasyurus hallucatus Not listed Endangered May occur

Western Pebble-mound Mouse Pseudomys
chapmani

Priority 4 - Unlikely to occur in study area

Grey Falcon Falco hypoleucos Priority 4 - May occur in coolibar woodland on
Yannarie River

Star Finch (western) Neochmia ruficauda
subclarescens

Priority 4 - Unlikely to occur

Australian Bustard Ardeotis australis Priority 4 - Recorded and likely to occur at low
densities

Bush Stonecurlew Burhinus grallarius Priority 4 -

Source: adapted from Biota 2005b

Potential impacts

Activities or aspects of the proposal that may potentially affect terrestrial fauna include:

 site preparation will involve removal or disturbance of fauna habitat from areas proposed for the
Hope Point dredge harbour and infrastructure associated with buildings, site offices and the
construction camp

 vehicle and equipment movement within the project area and haul roads may result in occasional
fauna deaths

 noise emissions from the operations within the dredge harbour and associated infrastructure may
make habitat close to the operations unsuitable for fauna foraging and/or habitat.

Environmental outcome

Loss of habitat (and the direct mortality of individuals during clearing activity) will be the principal
impact on terrestrial fauna arising from the construction of the project.

Experience at other Western Australian saltfields has indicated a potential benefit for migratory birds
and other shorebirds. Observations at the Port Hedland saltfield have been that the concentrator ponds
have developed into a significant habitat attracting over twenty CAMBA and JAMBA listed migratory
species (Dampier Salt Limited 2006).
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The similarity in fauna habitats throughout the area is reflected in the ground fauna assemblage, with
most species recorded from the study area being represented in other sites locally or in the wider
region. Terrestrial fauna species most likely to be impacted by the construction of the project will be
wader and shoreline bird species. Clearing will lead to the loss of approximately 5.36 ha of mangrove
habitat which may potentially be used by wader and shoreline birds as feeding and breeding habitat.
Breeding habitat may be replaced after rehabilitation although it would take time for new habitats to
become established. Clearing of mangrove habitats will be minimised through project design and
construction, to minimise impacts on wader and shoreline bird species.

The primary outcome that Straits aim to achieve in relation to terrestrial fauna is to reduce the risk of
adverse impacts on the regional abundance of significant species. The successful rehabilitation of
disturbed areas may encourage fauna to return to current levels of abundance and distribution, and the
control of feral animals within and surrounding the project area will have positive benefits to fauna
values.

The ongoing fauna surveys and associated monitoring and research will also increase the knowledge
of fauna ecology in the region.

4.2.7 Marine water and sediment quality

Water quality in the Gulf is naturally turbid and primary production (phytoplankton biomass) is low
and is limited by the availability of nitrogen. Water salinity is approximately 38 ppt at near shore
areas on the coast.

There are greater nutrient (particularly nitrogen) and chlorophyll-a concentrations on the eastern shore
of the Gulf with highest concentrations occurring in tidal creeks.

The quality of sediments in the eastern side of the Gulf shows no anthropogenic influence. Naturally
elevated levels of total arsenic could exceed the EPA environmental quality guidelines, however the
bioavailable fraction of arsenic will be substantially lower. The acid neutralising capacity of the
sediments layer is high owing to high calcium carbonate content.

Potential impacts

Key activities or aspects of the proposal that may potentially affect marine water and sediment quality
include:

 the discharge of bitterns (not part of this proposal)

 hydrocarbon/oil spills

 dredging can give rise to turbidity that may affect water quality and smothering of marine habitat

 ship and barge movements may give rise to turbidity that affects water quality and smothering of
marine habitat.

Environmental outcome

The implementation of the proposal poses only a minor risk to water and sediment quality in Exmouth
Gulf. The proposed Marine Management Plan and Dredging Management Plan will ensure
management procedures are in place to mitigate any adverse impact to the marine environment.
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The Bitterns Resource Recovery Strategy (Appendix 1) aims to completely recover resource values
from bitterns and to ensure there is no discharge of bitterns.

Ship and barge movements will be restricted to designated lanes and will largely occur in deep water.
The area is naturally turbid and has been subject to prawn trawling for decades and there is a
negligible risk of additional environmental impacts from shipping and barge movements.

4.2.8 Benthic primary producer habitat and ecological integrity

Benthic primary producers are predominately marine plants (e.g. seagrasses, mangroves, seaweeds and
algal mats and beds) (Figure 9) but also include invertebrates such as scleractinian corals, which
acquire a significant proportion of their energy from symbiotic microalgae that live in coral polyps.
These organisms grow attached to the seabed (subtidal or intertidal), sequester carbon from
surrounding seawater or air and convert it to organic compounds through photosynthesis.

Benthic primary producers undertake important ecosystem processes such as carbon fixing, cycling
and nitrogen fixation in the case of algal mats. These producers also provide important ecological
functions including shelter and food for other trophic levels in the ecosystem and stabilisation of
marine and coastal sediments.

Potential impacts

Key activities or aspects of the proposal that may potentially affect BPPH include:

 site preparation (including construction of ponds, pump stations, infrastructure corridor and
seawater canals) leading to the physical removal/clearing of intertidal benthic primary producer
habitats (mangroves and algal mat)

 location of project infrastructure and pumping of water into ponds could lead to hydrodynamic
changes resulting in a reduction in tidal flushing in creeks and in the extent of inundation during
high tides. This may affect mangroves and algal mat extent in marginal fringing environments
which have high salinities under natural conditions

 impoundment of brine at higher than natural surface levels potentially leading to seepage of saline
water from the salt field towards algal mat and mangrove communities

 surface water contamination through spills of hydrocarbons or wastewater.
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Environmental outcome

Mangroves and algal mat

The area of mangroves and algal mat directly affected has been reduced as far as practicable through
project infrastructure design.

The project will result in the permanent loss of approximately 5.4 ha of the 11,154 ha (0.05%) of
mangroves and 31 ha of the 8054 ha (0.38%) of active algal mats occurring in the study area in order
to accommodate key project infrastructure. This loss, expressed as a percentage of proposed
management units for the east coast of the Gulf, is below the 1% criterion in the EPA Guidance
Statement 29 for Category B areas for each BPPH type.

No indirect losses of mangroves or algal mat are expected. Localised hydrodynamic changes may
result in small scale changes to wetting and drying regimes, however these are not expected to have
any significant impact on mangroves or algal mats. There are no expected impacts to mangrove
communities from the very low levels of saline seepage expected, due to the extent of setback from the
salt field levees to the mangrove zone along most of the field. Based on experience with other
saltfields in Western Australia, the infrastructure of the field has been set well back from the
mangrove zone so no impacts on mangroves are expected from changes to small-scale surface
hydrology. Mangrove colonisation of some parts of the project area is expected, based on
observations at other Western Australian saltfields.

Discharge of runoff water from stockpiles, drainage water from the plant site, fuel storage and other
effluents will be managed to reduce the risk of contamination and keep potential impacts to
insignificant levels.

Seawater pumping at Naughton Creek may result in enhanced sedimentation which could affect
mangrove and algal mats if sedimentation was significant. Alternative locations may be investigated
to select a site which will be environmentally more benign. In any case, bathymetric surveys will be
undertaken to monitor changes in creek morphology, and in the event that pumping is found to be
causing siltation that may result in the loss of mangroves and algal mats, the pumping operation will
be reviewed.

The observation from other saltfields in Western Australia is that algal mats tend to colonise areas
within project areas offsetting to some degree the loss through clearing.

Seagrasses, algae and corals

The loss of BPPH through the construction of the dredge channel is less than the 1% BPPH criterion
(expressed as a percentage of the proposed marine management unit) in the EPA Guidance Statement
No. 29 for Category B areas.

There is a low risk of any indirect loss of benthic habitats due to turbidity associated with dredging
and excavation works at Hope Point.

The proposed seawater pumping at Dean’s Creek will not significantly affect the current or tidal flux
and will therefore not affect sediment dynamics in the creek, and there will be no loss of habitat due to
pumping. Seawater pumping at Naughton Creek will however lead to changes in current velocities,
and this may result in enhanced sedimentation. There is unlikely to be vegetated benthic habitat
within Naughton Creek due to the combination of high velocities and turbid waters.



Yannarie Solar Project Executive Summary

SRL06043_ExecSumm_Final2 - 27/11/2006 32

The barge harbour and channel at Hope Point will not affect sediment transport beyond the immediate
vicinity of Hope Point and there will not be any significant impacts on benthic habitat due to modified
sediment transport processes.

4.2.9 Marine fauna

A number of marine fauna found in the region (e.g. whales, dugongs, sharks, turtles and sea snakes)
are ecologically significant and protected under the EPBC Act.

The Gulf also supports a valuable prawn fishery as estuarine and marine conditions are favourable for
their life cycle (Figure 10). For example, the brown tiger and western king prawns are the primary
commercial target species in the Gulf, with additional commercially significant catches of endeavour
prawns and occasionally banana prawns. Brown tiger prawns and western king prawns spawn in the
deep waters of the Gulf and then the larvae drift to the shallow areas on the east coast where the
juveniles then grow out and repeat the cycle. As such, these species do not rely directly on the
mangrove creek habitat and they are unlikely to be entrained in large numbers. However, banana
prawns tend to live within mangrove creeks and spawn continuously, with peaks in spring and autumn.

Source: CSIRO 2005

Figure 10 Northern Prawn Fishery life cycle

The pre-existing impacts on marine fauna in Exmouth Gulf are primarily associated with prawn
trawling, and commercial and recreational fishing. In addition to these impacts, there are also
occasional oil exploration activities, pearl shell collection and boat traffic associated with tourism and
commercial activities (primarily whale watching and pearl farm support).

Potential impacts

Key activities or aspects of the proposal that may potentially affect marine fauna include:

 site preparation (in particular dredging at Hope Point) leading to the physical removal or
modification of habitat and potentially interrupting water flows

 salt barge and ship movements in the Gulf may result in:
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 noise emissions and vibration which may disturb marine fauna

 collisions with marine megafauna

 loss of antifoulants from hulls potentially leading to contamination of marine waters

 introduction non-indigenous marine species (NIMS) with potential to affect native species
and local aquaculture

 light spill primarily associated with barge harbour infrastructure may potentially disturb some
fauna species

 seawater pumping leading to entrapment and entrainment of marine fauna (of the species of
prawns present, there is most likely to be entrainment of banana prawns and their larvae).

Environmental outcome

The impact of pumping of sea water on prawn recruitment and species losses are unlikely to be
measurable outside the pumping areas of Dean’s Creek and Naughton Creek, therefore there is a low
risk of impact on the viability of the commercial fishery in the Gulf marine waters.

Overall the environmental impact on marine fauna in the Gulf or the east coast of the Gulf is
anticipated to be insignificant. Commitments for the preparation and implementation of a Marine
Management Plan to apply controls to the operations and monitor its affects, and the proposed
Exmouth Gulf Research Project that will provide more information on the characteristics of the
Exmouth Gulf ecosystem, will mitigate potential impacts of the project as far as practicable.

Habitat loss and modification

The area of direct habitat loss from dredging will not have a measurable detrimental effect on marine
fauna (e.g. prawns) of the Gulf.

Indirect impacts on marine fauna from dredging (such as turbidity) are expected to be negligible due to
management controls that will be applied to dredging, on shore dredge spoil disposal and the timing of
dredging during the winter months when seagrass and algae are likely to be dormant.

Light spill

The lighting system for the project will be designed on the assumption that the area is a turtle nesting
area, even though there is no evidence of nesting sites at either pumping station sites or at Hope Point.
Appropriate controls will be applied to lighting consistent with the project being near a turtle nesting
area.

Noise and vibration from marine vessel operations

Noise will be produced by stable platforms which either do not move (loading ships), move slowly
(tugs and ships), or whose movements are independent of any nearby whales (i.e. no deliberate
approaches). The noise is also predicted to be reasonably constant in nature.

It is probable that, under normal operations, nearby marine megafauna will be aware of the operations
from approximately 5–10 km from the loading area, and may approach to approximately 400–1000 m
before exhibiting avoidance behaviour. Given the continual and constant nature of the noise, it is
probable that animals will quickly habituate and the noise will not produce any startled or alarmed
types of responses.
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Vessel avoidance

The potential for vessel strike has been reduced with the workforce transportation proposed to be by
air rather than ferry. Implementation of the Marine Management Plan will also further reduce any risk
of vessel strike through speed limits, fixed navigational routes and a program of whale monitoring and
management review.

Contamination associated with anti-foulants on marine vessels

No vessels owned by Straits will use TBT based paints. In addition, potential contractors will be
informed of the sensitivities of the local environment and that a clear preference will be given to
engage contractors that use current best practise anti-fouling systems.

A sediment quality monitoring program will be implemented that will include baseline and ongoing
monitoring for the effects of anti-foulants. Initial surveys found no existing evidence of TBT or
copper contamination at Hope Point.

Introduction of non-indigenous marine species by marine vessels

Non-indigenous marine species (NIMS) will be strictly managed according to Australian Quarantine
requirements and with an appropriately strict set of management actions. The ongoing NIMS
monitoring program will be the first of its kind for the Exmouth Gulf and provide a significant new
level of environmental defence for the region. Consequently, there are not likely to be any significant
risks from NIMS as a result of Straits operations.

Seawater pumping – entrapment and entrainment

The intake velocities at the screens to both pump stations are predicted to be substantially lower than
the maximum pre-development tidal velocities within the creek systems and also lower than the
average swimming speed of dugongs. It is expected that a dugong would be quite capable of
swimming away from an intake screen should it find itself in the vicinity of the intake screen at pump
start-up. The other large marine fauna commonly found in the Gulf are all capable of swimming faster
than the dugong and could therefore also be reasonably expected to swim away from the intake
screens.

Removal of small marine organisms (e.g. prawns) through seawater intake represents a low risk to the
viability of the biota within the tidal creeks or regionally.

The recruitment of fauna to the concentrator ponds provides an opportunity to offset any loss (albeit
insignificant) to commercial fisheries in the Gulf.

4.2.10 Commercial fishing and aquaculture

The Exmouth Gulf Beach Seine Fishery is a small fishery that has operated in southern Exmouth Gulf
since 1988. There were only two licensed fishers using beach seines and gill nets as of the year 2000.

The Exmouth Gulf Prawn Managed Fishery is one of Western Australia’s three most valuable
managed fisheries. It is the second largest prawn fishery in Western Australia after the Shark Bay
Prawn Fishery, and has an annual value to fishers of approximately $12 million.
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The fishery targets western king prawns (Penaeus latisulcatus) and brown tiger prawns (Penaeus
esculentus), with lesser but still commercially significant catches of endeavour prawns (Metapenaeus
endeavouri) and occasionally banana prawns (Penaeus merguiensis).

There are some relatively small commercial fishing activities which may occur in the eastern side of
the Gulf from time to time including:

 Blue Swimmer Crab Fishery

 Tropical Rock Lobster Fishery

 Marine Aquarium Managed Fishery

There are currently 21 aquaculture licenses and 8 pearl farm lease sites in the Gulf. The main
aquaculture species are silver lipped pearl oysters (Pinctada maxima), black lipped pearl oysters
(Pinctada margaritifera) and black tiger prawns (Penaeus monodon).

The pearling operation in the Exmouth Gulf involves both the capture of wild pearl oysters by diving
and the cultivation of pearl oysters on pearl farms. South sea pearls are grown in the silver lipped pearl
oyster (Pinctada maxima) which occurs naturally in the Gulf.

It is understood that there has been a move away from the capture of wild pearl oysters in recent years
and hatchery production of Pinctada maxima is now of critical importance to the pearl industry, where
recruitment of oysters in the wild is irregular and unable to be relied on for commercial operations.

Potential impacts

Key activities or aspects of the proposal that may potentially affect commercial fishing and
aquaculture include:

 dredging resulting in direct habitat loss and modification through increased turbidity of the water
column associated with sediment plumes

 seawater pumping resulting in the entrainment of small marine fauna and juveniles

 barge and ship movements in the Gulf potentially leading to:

 the introduction of non-indigenous marine species

 navigation risks and interference with trawling operations

 contamination from antifoulants

 oil spills

 project infrastructure leading to the interference with nutrient flows to the Gulf.

Environmental outcome

The proposed Yannarie Solar Salt project has been developed to avoid impacts on commercial fishing
and aquaculture operations. The Exmouth Gulf Aquaculture Plan (Department of Fisheries 2004)
recognises the benefits that the establishment of solar salt production facilities would have with regard
to providing potential aquaculture facilities (e.g. saltfields are highly suitable for the production of
Artemia (or brine shrimp)) (Oceanica 2005b). Straits Resources have committed to fund a feasibility
study to investigate aquaculture opportunities which do not compromise the primary function of the
Yannarie Solar project.
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Dredging and seawater intake from pumping stations will be required within the Gulf, which could
impact habitat both directly and indirectly. Dredging is expected to affect less than 1% of the marine
management unit area, whilst the footprint of the pumping stations is anticipated not to exceed
0.04 ha.

Barge and ship movements could potentially impact commercial fisheries and aquaculture through the
introduction of non-indigenous marine species, interference with trawlers, inappropriate anti-fouling
techniques or fuel/oil spills. The risks associated with these activities will be managed through the
implementation of AQIS requirements and Ship Right (a pilot and vessel international accreditation
scheme) communication with the Department of Fisheries and commercial fishery operators, and
development and implementation of procedures in regards to fuel/oil spills.

Non-indigenous marine species will be strictly managed according to Australian Quarantine
requirements and in line with a very strict set of management actions. Consequently, there are not
likely to be any significant risks from NIMS as a result of Straits operations.

4.2.11 Recreation and tourism

Recreational fishing activity in the Gascoyne area has increased significantly since the early 1980s.
The estimate of recreational fishing participation in the region is 5% of the State’s fishers or 30,000
fishers a year.

The total annual recreational fishing effort for the Gascoyne region was 243,000 fisher-days from
April 1998 to March 1999. Charter activity is significant, with 72 fishing tour licenses and 12
“ecotour” licenses valid for the Gascoyne region in 2003.

The frequent strong winds, the distance across the Gulf (approximately 40 km) and the proximity to
other attractions such as Ningaloo Reef and the Muiron Islands means that recreational boating is not a
significant source of vessel movement across the Exmouth Gulf to the east coast.

A number of charter boats operate out of Exmouth, the number varying with season. The charters are
generally focused on the Ningaloo Marine Park or the Muiron Islands. However, during the months of
peak Humpback Whale aggregation, operators run whale-watching tours in the deep area of the Gulf.

Potential impacts

Key activities or aspects of the proposal requiring assessment and potentially requiring management in
relation to recreation and tourism include:

 vessel interaction with marine megafauna

 dredging resulting in direct habitat loss and modification through increased turbidity of the water
column associated with sediment plumes

 construction of saltfield infrastructure affecting the visual amenity of the area

 operation of the saltfield could potentially reduce recreational access to tidal creeks, increase
visitation to the east coast of the Gulf and increase recreational fishing pressures from on site staff
and contractors

 indirect impacts from seawater pumping on marine fauna, introduction of non-indigenous marine
species, changes to nutrient flows, navigational risks and hydrocarbon spills.
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Environmental outcome

Marine operations associated with the project could increase the risk of vessel strike to fauna and this
will be managed through development and implementation of the Marine Management Plan and
Dredging Management Plan. Construction of the saltfield will affect the visual appearance of the
supratidal salt flat, but given the isolation of the project, its location well behind the mangrove fringe
and relatively low profile, no significant impact on visual amenity is anticipated.

Operation of the saltfield could increase access to the area and result in increased fishing in the
vicinity. Straits will ensure adequate communication with the community and relevant authorities to
ensure increased access is appropriately controlled. Straits will seek to incorporate means and
management of public access to the first stage concentrator ponds in the vicinity of the pump stations
to facilitate controlled recreational fishing.

4.2.12 Cultural heritage and conservation values

According to the National Native Title Tribunal Register, there are 2 claims covering the area around
the proposed development site. These are the Thalanyji Claimant Application (WC99/45) and the
Gnulli Application (WC97/28).

Only four sites on the Department of Indigenous Affairs (DIA) Register of Aboriginal sites are located
within the project area.

There are no known significant European Heritage sites within the project area. Although there are a
number of shipwreck sites within the region, none have been identified in locations that are likely to
be affected by the project.

The east coast of the Exmouth Gulf has been identified as having a range of high conservation values,
including extensive mangrove and algal mat systems, fish and prawn nursery areas and important
habitat for threatened marine fauna. A nomination for World Heritage listing for Cape Range and
Exmouth Gulf is currently in the process of being advanced by the State Government. A number of
boundary options were originally considered by the State Government which included the Exmouth
Gulf and the eastern coast and hinterland. The boundary for World Heritage Area nomination that has
been endorsed for community consultation excludes the waters of Exmouth Gulf and the Yannarie
Solar Project Area on the eastern shore of the Gulf, and therefore there are no existing or proposed
marine or terrestrial conservation reserves immediately adjacent to the project area.

Potential impacts

Key activities or aspects of the proposal that may potentially affect cultural heritage and conservation
values are common to those described for other environmental factors.

Environmental outcome

The implementation of the project will avoid disturbance to Aboriginal sites but where this is not
possible approval will be obtained from the Minister for Indigenous Affairs. There are no identified
European heritage sites affected in the project area.

The conservation values of Exmouth Gulf and the adjoining area will not be significantly affected by
the project because:



Yannarie Solar Project Executive Summary

SRL06043_ExecSumm_Final2 - 27/11/2006 38

 there will be no discharge of bitterns

 the design of the project results in only a small loss of mangroves (which will be offset) and other
benthic primary producer habitat leading to minimal impact on ecological processes

 there will not be a significant impact on marine fauna.

Implementation of the Aboriginal Sites Management Plan will ensure the EPA objectives are met.
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5 ERMP STRUCTURE

The Environmental Review and Management Program (ERMP) is presented in three volumes.
Volume 1 describes the assessment process, the sustainability evaluation process and proposal,
environmental impact assessment and management, mitigation requirements for a range of
environmental factors, and consolidated proponent commitments.

Volume 2 contains an Environmental Management Program which outlines management plans,
monitoring programs and contingency planning for relevant environmental factors.

Volume 3 (compact disc) contains the Appendices.
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6 COMMITMENTS

The following section sets out the full range of commitments made by the proponent to be
implemented in proceeding with the proposal if approved. The commitments presented in Table 5 are
expected to form part of the conditions of formal environmental approval of the proposal.
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Table 5 Proponent’s Environmental Management Commitments for the management of Yannarie Solar Project

No Topic Objective Commitment Timing Advice from

1 Construction
Environmental
Management Plan
(CEMP)

Prepare plan for management
of construction activities

Prepare and implement a CEMP, which will address the construction
environmental aspects of the proposal and the following:

 environmental management structure and responsibilities

 incident and complaints response

 auditing and reporting

 monitoring of performance

 relevant components of environmental management plans prescribed in
proponent commitments namely:

 Marine Management Plan

 Terrestrial Vegetation Management Plan

 Terrestrial Fauna Management Plan

 Acid Sulphate Soils Management Plan

 Surface water Management Plan

 Groundwater Management Plan

Prior to construction DEC

2 Environmental
Management Plan
(EMP)

To manage environmental
impacts of the Yannarie Solar
Project operations

Prepare and implement an EMP that addresses the operational
environmental aspects of the proposal and the following:

 corporate environmental policy

 environmental management structure and responsibilities

 incident and complaints response

 auditing and reporting

 monitoring and review of performance

 relevant components of environmental management plans prescribed in
proponent commitments namely:

 Marine Management Plan

 Terrestrial Vegetation Management Plan

 Terrestrial Fauna Management Plan

 Acid Sulphate Soils Management Plan

 Surface water Management Plan

 Groundwater Management Plan

 Preliminary Closure plan

Prior to operation DEC



Yannarie Solar Project Executive Summary

SRL06043_ExecSumm_Final2 - 27/11/2006 42

No Topic Objective Commitment Timing Advice from

3 Subterranean fauna To determine the occurrence
of subterranean fauna

Undertake a subterranean fauna survey in areas where dewatering will
occur

Prior to installation of the
dewatering system

DEC – Nature
Conservation Division

4 Soils and landforms To minimise environmental
impacts from disturbance of
acid sulphate soils

Prepare and implement an Acid Sulphate Soil Management Plan Prior to ground
disturbance

-

5 Groundwater To minimise changes to
groundwater levels and quality
that may affect groundwater
dependent ecosystems

Prepare and implement a Groundwater Management Plan which addresses
the following issues:

 Baseline and ongoing groundwater monitoring

 saltwater intrusion in mainland remnants

 dewatering

 oil and fuel spills

 treated wastewater

 reverse osmosis tailwater

Prior to construction -

6 Surface water To ensure impacts on surface
water flows and quality do not
adversely affect ecosystem
processes

Develop and implement a Surface Water Management Plan which
addresses the following issues:

 baseline and ongoing surface water monitoring

 diversion and redirection of surface water

 impoundment and inundation

 treated wastewater and reverse osmosis tailwater

Prior to construction -

A terrestrial vegetation and flora survey should identify areas of
conservation significance for retention of native flor and vegetation. focusing
on the southern portion of the project area

Prior to construction -7 Terrestrial vegetation
and flora

To minimise impacts on
significant flora and vegetation

Develop and implement a Terrestrial Vegetation Management Plan which
addresses the following issues:

 baseline and ongoing vegetation and flora surveys

 vegetation clearing controls

 weeds

 rehabilitation

 research

Prior to construction -

8 Terrestrial Fauna To minimise impacts on fauna
populations

Develop and implement a Terrestrial Fauna Management Plan which
addresses the following issues:

 baseline and ongoing fauna surveys

 habitat clearing controls

 wildlife corridors and re-creation of fauna habitat

 vehicle and equipment movement

Prior to construction -
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No Topic Objective Commitment Timing Advice from

 light spill

 noise

 feral fauna

 research into the extent and significance of fauna habitat

Prepare and implement a Marine Management Plan which addresses the
following issues:

 monitoring program

 baseline surveys of turbidity, suspended sediment and nutrient
concentrations, shoreline and creek morphology/bathymetry, benthic
primary producer habitat, marine fauna and non-indigenous marine
species (NIMS)

 dredging

 ship and barge movements

 oil spills

 vessel strikes

 entrainment and entrapment from seawater pumping

 antifoulants

 NIMS

 noise emissions

 light spill

Prior to construction -9 Marine water and
sediment quality,
Benthic primary
producer habitat and
marine fauna

To maintain marine water and
sediment quality

To maintain the existing
environmental values of
mangroves and algal mats

To minimise impacts on
species abundance, diversity
and distribution (including
protected species)

The development and implementation of an Exmouth Gulf Research
Project, which will addresses:

 links between terrestrial and coastal habitats

 relationship between benthic macrofauna assemblages and
environmental conditions

 Dugong survey of Exmouth Gulf

 links between benthic habitat and the Dugong

 community turtle monitoring program for the eastern part of Exmouth Gulf

 community seagrass monitoring program

 Whale interaction research program

Initiate within 2 years of
operation commencement

DEC, Department of
Fisheries

10 Commercial fishing
and aquaculture

To avoid or minimise affects
on commercial fishing and
aquaculture operations

Conduct a feasibility study to investigate aquaculture opportunities that can
co-exist with the project

Within 2 years of
commencement of
operation

-
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No Topic Objective Commitment Timing Advice from

11 Recreation and
ecotourism

To avoid or minimise impacts
on recreational fishing and
tourism

Collaborate with any new viable independent Exmouth business venture
seeking to provide managed access to the project site for recreational
fishing and site tours.

During operation -

Straits will undertake observations over the project area following significant
rainfall events in order to detect and investigate any freshwater springs.
The biodiversity values of any freshwater springs discovered in the project
area will be documented and managed in consultation with the DEC.

Following significant
rainfall events prior to or
during construction

DEC12 Heritage and
conservation values

Uphold heritage and
conservation values within and
adjacent to the project area

Prepare and implement an Aboriginal Heritage Management Plan which
addresses:

 survey of project area

 measures to protect aboriginal sites

Prior to construction DIA
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Table 6 Summary of key environmental issues, potential impacts and management

Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

Terrestrial biophysical

Soils and landforms To maintain the
integrity, ecological
functions and
environmental values
of soils and landform.

The project area is located within
the Cape Range Province and
can be roughly divided into four
parallel geomorphic landscape
elements that trend north east to
south west.

These geomorphic units include
the Outwash Plain, Dunefield,
Salt Flats and Coastal Fringe.

The distribution of these
landscape elements has been
historically governed by fluvial
and aeolian processes occurring
in the Yannarie River and Rouse
Creek systems in the east and the
coastline in the west.

Site preparation potentially
increases or changes in erosion.

Landform removal or modification
through sourcing materials for
earthworks of ponds, bunds and
associated infrastructure including
the barge harbour.

Exposure of potential acid
sulphate soils on the supratidal
salt flat and the hinterland through
the construction of infrastructure
and dredging.

An Acid Sulphate Soils Management
Plan will be developed and
implemented and will address the
following:

 assessment of areas of moderate to
high risk of acid sulphate soils

 management measures to control the
generation of ASS

 sampling of dredge spoil.

Cleared areas to be kept to a minimum
and rehabilitated as soon as possible
after construction completion.

Utilisation of materials from the
construction of the barge harbour to
offset requirements from borrow pits
and quarries.

The area of the supratidal flat
landform occupied by the project
will be 410 km

2
, which represents

32% of the Ashburton Land
System. This loss of landform is
ecologically insignificant and
there is still sufficient area
remaining for geo-heritage values
to be retained.

Rehabilitation of landforms and
vegetation will be conducted on
areas (if not required for
operational activities) disturbed by
construction activities and quarry
operations to the satisfaction of
the EPA.

The overall environmental
outcome will be that erosional
events will be limited to those
naturally expressed within the
region and that the disturbance of
low quantities of potentially acid
generating soils will be minimised
or otherwise managed in
accordance with an Acid Sulphate
Soil Management Plan.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

Groundwater To maintain the
quantity of water so
that existing and
potential
environmental values,
including ecosystem
maintenance, are
protected.

The superficial aquifer formations
of the study area were separated
into three areas namely Outwash
Plain, Dunefield and Supratidal
salt flat (progressing towards the
Gulf).

Rainfall recharge is minimal due
to high evaporation and generally
low permeability soils.

Yannarie River and Rouse Creek
recharge the Outwash Plain with
freshwater.

Depth to groundwater ranges
from 20 - 0.2 m bgl and salinity
from 10,000 µs/cm to
263,000 µS/cm (i.e. hypersaline)
as you progress towards the Gulf.

Dewatering during construction
could potentially affect water
quality and groundwater-
dependent ecosystems (including
subterranean fauna).

Construction of salt ponds could
result in saline groundwater
intrusion and an increase in water
levels under existing vegetation.

Hydrocarbon spills from plant and
machinery, effluent disposal and
discharge of tailwater from
reverse osmosis plants could
potentially affect water quality.

Dewatering undertaken incrementally to
minimise drawdown impacts and
reductions in soil moisture levels as far
as practicable.

Sedimentation ponds employed to
ensure the turbidity of dewatering
discharges does not adversely impact
sensitive receiving environments.

Groundwater levels and quality will be
monitored regularly to combat any
changes as soon as possible.

Prepare and implement a Groundwater
Management Plan.

Discharge of tailwater will be to the salt
field process.

Sewerage treatment.

Dewatering will only be required
during construction within the
barge harbour, after which time
the groundwater levels should
return to their previous state.

Monitoring programs will be
implemented and corrective
action taken as required to
address any adverse changes to
groundwater quantity and quality,
vegetation and fauna.

Procedures will be developed and
implemented to reduce the risk of
spills.

Surface water To maintain the
quantity of water so
that existing and
potential
environmental values,
including ecosystem
maintenance, are
protected.

To minimise the
potential for
displacement of flood
values and erosion
due to stormwater
flows.

Surface flows within study area
are result of complex
interrelationships between
watercourses, floodplain and
maze of dunal ridges.

Majority of rainfall runoff is lost
through evaporation and
infiltration.

Two main watercourses exist,
being the Yannarie River and
Rouse Creek.

During very high rainfall they
discharge to floodplain. Four
outlets then dispel water from the
floodplain onto the supratidal flat.

Diversion or redirection of flows
will alter local hydrology patterns
and may cause changes to
watercourse morphology.

Impoundment and inundation as a
result of constructing a diversion
weir may alter vegetation and
affect sediment and nutrient
transmission pathways.

Hydrocarbon spills and effluent
disposal pose a potential risk to
water quality.

Design diversion at Yannarie River
channel so flow will still ultimately dispel
into the Gulf during flood events.

Monitoring erosion/scouring and install
erosion control measures where
required.

Monitoring programs developed and
implemented for water quality and areas
of inundated vegetation.

Design wastewater treatment plant in
accordance with Department of Health
requirements and procedures will be put
in place for handling and response to
hydrocarbon spills.

Prepare and implement a Surface Water
Management Plan.

The project will result in the
diversion of flows in a number of
watercourses however net
freshwater flows to the Gulf will
remain the same.

An increase in the area of
inundation during flood events will
be monitored.

Procedures will be developed and
implemented to reduce the risk of
spills.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

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

To protect species
listed under the EPBC
Act, and Schedule and
Priority Fauna
consistent with the
Wildlife Conservation
Act 1950.

Seven broad habitat units were
identified in the project area.

A survey of the project area
recorded 138 vertebrate taxa and
915 invertebrate specimens.

Seven Schedule species and nine
Priority species could potentially
occur in the project area, however
only one schedule (Rainbow bee-
eater Merops ornatus, Schedule
3) and only one Priority species
(Australian Bustard Ardeotis
australis, Priority 4) were located
during surveys.

Five species of introduced
mammals were recorded in the
project area.

Site preparation will involve
removal or disturbance of fauna
habitat from areas proposed for
the Hope Point dredge harbour
and infrastructure associated with
buildings, site offices and the
construction camp.

Vehicle and equipment movement
within the project area and haul
roads could result in occasional
fauna deaths.

Noise emissions from the
operations within the dredge
harbour and associated
infrastructure may make habitat
close to the operations unsuitable
for fauna foraging and/or habitat.

Develop Fauna Management Plan to
include:

 undertaking extensive fauna surveys
on a seasonal basis

 retention of the significant majority of
vegetated areas within the project
area

 collaborative feral animal control
programs

 investigating options for maintaining
or establishing wildlife corridors and
linkages

 workforce environmental education
programs and training (e.g.
information brochures and workshops
on fauna species of conservation
significance)

 compliance with site speed limits

 compliance with noise regulations

minimisation of loading operations
during the breeding and nesting season
of shore birds and waders

Although some vegetation and
potential fauna habitat will be
cleared, areas will be rehabilitated
and may encourage fauna to
return to current abundance and
distribution.

Controlling feral animals within
and surrounding the project area
will have positive benefits to
fauna values.

Impacts from vehicle collisions
and noise emissions can be
managed by adhering to the
Fauna Management Plan.

The ongoing fauna surveys and
associated monitoring and
research will also increase the
knowledge of fauna ecology in the
region.

Provision of habitat for migratory
and shorebirds.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

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

Three main vegetation groups
were identified – saline flats,
coastal dune system and
claypans. These contained 11
vegetation types.

A total of 192 taxa of terrestrial
vascular flora were identified, with
only 2 exotic taxa.

The majority of the vegetation
was considered of Very Good to
Excellent condition.

No significant flora communities
or species (TECs and DRF or
Priority flora) were located within
the project area.

Site preparation will involve
removal or disturbance of
approximately 461 ha of
vegetation, with associated
primary and secondary effects.

Construction of the ponds and
associated infrastructure could
increase the risk of spreading
weeds and weed-seeds (e.g.
Buffel grass), as well as increase
the potential for dust generation.

Hydrological changes (e.g.
flooding) could lead to the loss of
vegetation in certain soil types.

Preparation and implementation of a
Terrestrial Vegetation and Flora
Management Plan, to address issues
including:

 restricting the majority of the
operating area of the project to the
barren salt flats

 flora protection research to further
knowledge of local flora and
vegetation communities

 recalcitrant species research and
rehabilitation

 conducting further seasonal flora
surveys of vegetation external to
proposed mining areas to more
accurately document the occurrence
of site vegetation types

 weed management strategy.

Develop and implement a Rehabilitation
Management Plan.

Monitoring potential salt water intrusion
and changes to vegetation and flora.

Additional surveys and research
will be undertaken by Straits to
improve the knowledge of
vegetation communities within
and surrounding the project area.
This will provide long-term
protection.

Weed control and management
procedures will be implemented
to reduce risk of spreading
throughout project area.

Following construction, disturbed
areas will be progressively
rehabilitated, representing an
offset to disturbed vegetation.

Marine biophysical

Marine water quality To maintain or improve
marine water and
sediment quality in
compliance with
sediment and water
quality guidelines
documented in
Australian and New
Zealand Water Quality
guidelines (ANZECC
2000).

The median near shore salinity on
the east coast is 37.9 ppt and
increases further up tidal creeks.

Water quality may be considered
as pristine with:

 dissolved oxygen levels were
all at least 99% saturation and pH
was 8.1-8.2

 minimum temperatures were
recorded in September in the
range of 18.1-20.6˚C and
maximum temperatures were
measured in mid-January, with a
range of 27˚C to 32.4˚C

 nutrient levels were generally
higher on the east coast of the
Gulf particularly in tidal creeks.

Concentrator and crystalliser
ponds and storage of bitterns has
the potential to affect water
quality in the unlikely event that
failure of the storage occurs.

Wastewater from waste water
treatment plants and hydrocarbon
spills could affect water quality.

Dredging and ship and barge
movements can give rise to
turbidity that may affect water
quality.

Levee walls will be designed to
withstand a 1 in 100 year storm event.

Preparation and implementation of a
Dredging Management Plan to address:

 timing of dredging (occur between 30
March and 30 October to coincide
with the period of seagrass dormancy
and when low light requirements).

 the type and size of dredge head
used.

Preparation and implementation of a
Marine Management Plan.

Wastewater will be discharged in sealed
evaporation ponds located well above
tidal influences and any excess will be
used to irrigate landscaped areas which
are located in the hinterland well away
(5-10 km) from the shoreline.
Wastewater will be treated to upper
secondary standard.

The implementation of the
proposal without the discharge of
bitterns will avoid a minor risk to
water and sediment quality in
Exmouth Gulf. The proposed
Marine Management Plan and
Dredging Management Plan will
ensure management procedures
are in place to mitigate any
adverse impact to the marine
environment.

The Bitterns Resource Recovery
Strategy aims to completely
recover resource values from
bitterns and to ensure there is no
discharge of bitterns in the future.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

Benthic primary
producer habitat

To maintain the
integrity, ecological
functions and
environmental values
associated with
Exmouth Gulf, the
intertidal zone and
adjacent hinterland.

To maintain the
abundance, diversity,
geographic distribution
and productivity of
mangroves and
mangrove
associations, through
no loss of mangrove
associations including
algal mats.

To maintain the
ecological function,
abundance, species
diversity and
geographic distribution
of seagrass and algal
communities.

To meet the EPA’s
objectives with respect
to Guidance Statement
No.29 Benthic Primary
Producer Habitat for
Western Australia’s
Marine Environment.

To maintain the
integrity, ecological
functions and
environmental values
of listed wetlands.

To ensure that
appropriate
consideration is given
to cumulative impacts
on Exmouth Gulf.

Included intertidal mangroves,
algal mats and sub-tidal
(seagrasses, corals and algae)
habitat.

Approximately 11,154 ha of
mangroves on the east coast of
the Gulf.

Six mangrove species were
recorded from the study area, the
dominant species being Avicennia
marina

Approximately 8054 ha (~80 km
2
)

of algal mats occur on the east
coast of the Gulf. Algal mats are
the major source of nitrogen to
the eastern Gulf ecosystem.

Exmouth Gulf contains a range of
subtidal benthic primary
producers and habitats, including
seagrasses, algae, sponges and
corals.

BPPH are critically important for
provision of food and shelter for
marine species at higher trophic
levels in the ecosystem.

Potential impacts on intertidal and
subtidal communities include:

 physical removal/ clearing of
communities/ habitat

 hydrodynamic changes
resulting in a reduction in tidal
flushing in creeks and extent of
inundation during high tides

 seepage of saline water from
the salt field into algal mat and
mangrove communities

 alterations to freshwater
drainage hydrology thereby
affecting BPPH

 increased turbidity from
dredging or ship/barge
movements shading or
smothering communities

 surface water contamination
through spills of hydrocarbons or
wastewater.

No discharge of bitterns.

Mangrove vegetation clearing limits.

Development and implementation of a
mangrove ecosystem and algal mat
monitoring program.

Development and implementation of a
Marine Management Plan to address:

 shipping and navigation

 spills.

Development and implementation of a
Dredging Management Plan.

The project will result in the
permanent loss of approximately
5.4 ha of the 11,154 ha (0.05%)
of mangroves and 31 ha of the
8054 ha (0.38%) of active algal
mats occurring in the study area
in order to accommodate key
project infrastructure.

The construction of the dredge
channel will result in the clearing
of about 8.9 ha of inland hard
habitat and 7.5 ha of soft habitat.
The construction of the pumps
stations at Dean’s Creek and
Naughton Creek will result in the
direct loss of about 200 m

2
of

marine habitat.

No indirect losses of intertidal or
subtidal communities are
expected due to the
implementation of appropriate
management plans.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

Marine fauna To maintain the
abundance, species
diversity and
geographic distribution
of marine fauna.

To ensure that any
impacts on locally
significant marine
communities are
avoided, minimised
and/or mitigated.

To protect EPBC Act
listed threatened or
migratory species.

To protect Specially
Protected
(Threatened) Fauna
consistent with the
provisions of the
Wildlife Conservation
Act 1950.

A number of marine species
(about 22) that may potentially
occur within the Exmouth Gulf
region are listed under State and
Federal legislation

Marine fauna known to occur in
the area includes species of
marine turtle, whales, dugongs,
sharks, rays, sea snakes, fish,
prawns and macrofauna.

Physical removal or modification
of habitat, also potentially
interrupting water and nutrient
flows.

Disturbance caused by barge and
ship movements, including noise
emissions and vibration; collisions
with of marine fauna; introduction
non-indigenous marine species
(NIMS) or artificial lighting.

Contamination from antifoulants
or dredging which could increase
turbidity leading to smothering.

Seawater pumping leading to
entrapment and entrainment of
marine fauna.

Preparation and implementation of a
Marine Management Plan.

Initiation of the Exmouth Gulf Research
Project.

Restricting the speeds of all vessels
operating in Exmouth Gulf as low as
practicable, (10 knots or less).

Designation of shipping and barge route
and anchorages.

Monitoring the presence of humpback
whales in the vicinity of designated
shipping and barge routes

Maintaining all vessels directly
associated with Yannarie operations in
high states of maintenance.

No vessels owned by Straits will use
TBT based paints. And preference will
be given to engage contractors that use
current best practice anti-fouling
systems.

Minimise visibility of lighting from the
shore through shielding, positioning,
directional lighting and use of timing
switches.

Use non-attracting lights, such as low-
pressure sodium bulbs.

No discharge of bitterns.

Design of screens on seawater pump
station to minimise entrapment of fauna.

Overall the environmental impact
on marine fauna in the Gulf or the
east coast of the Gulf is
anticipated to be insignificant.
Commitments for the preparation
and implementation of a Marine
Management Plan to apply
controls to the operations and
monitor its affects and the
proposed Exmouth Gulf Research
Project to provide more
information on the characteristics
of the Exmouth Gulf ecosystem
will mitigate potential impacts of
the project as far as practicable.

Nutrient flows to the Gulf will not
be affected.

The area of direct habitat loss
from dredging amounts to 16.4 ha
or approximately 0.05% of the
total area of benthic habitat on the
east coast of the Exmouth Gulf.
This loss will not have a
measurable detrimental effect on
marine fauna of the Gulf.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

Social surrounds

Commercial fishing
and aquaculture

To avoid or minimise
impacts on commercial
and recreational
fishing.

To avoid or minimise
impacts on commercial
aquaculture
operations.

That the proposal does
not impact adversely
on the Exmouth Gulf
fishery.

A number of small commercial
fisheries are operating in the
southern and eastern portions of
the Exmouth Gulf.

The Exmouth Gulf Prawn
Managed Fishery is the second
largest prawn fishery in Western
Australia, being one of the three
most valuable fisheries in the
State.

There are currently 21
aquaculture licenses and 8 pearl
farm lease sites in the Gulf. The
main aquaculture species are
silver lipped pearl oysters, black
lipped pearl oysters and black
tiger prawns.

Dredging resulting in direct
habitat loss and modification
through increased turbidity.

Seawater pumping resulting in the
entrainment of small marine fauna
and juveniles.

Barge and ship movements in the
Gulf potentially leading to: the
introduction of non-indigenous
marine species; navigation risks
and interference with trawling
operations; contamination from
anti-foulants; oil spills.

Project infrastructure leading to
the interference with nutrient
flows to the Gulf

Preparation and implementation of a
Marine Management Plan to address
measures to manage effects of
seawater pumping, ship and barge
movements. Monitoring will also be
outlined.

Preparation and implementation of a
Dredging Management Plan.

Implement a feasibility study to
investigate the aquaculture
opportunities that can co-exist with the
project.

Risks associated with barge and ship
movements will be effectively managed
through the implementation of AQIS
requirements, communication with the
Department of Fisheries and
commercial fishery operators, and
development and implementation of
procedures in regards to fuel/oil spills.

Establishment of the solar salt
production facilities could have
benefits with regard to providing
potential aquaculture facilities
(e.g. Artemia, brine shrimp).

Minimal interference with trawling
operations.

Dredging and seawater intake not
expected to affect greater than
0.01 ha out of the total Gulf area.

Extraction of seawater from two
creeks will entrain small
organisms but is unlikely to
significantly affect fisheries.

Recreation and
tourism

To avoid or minimise
impacts on
recreational fishing
and tourism.

Recreational fishing activity tends
to peak between April and August
each year.

There would currently be fewer
than 20 charter boat operators
from Exmouth. The charters are
generally focussed on the
Ningaloo Marine Park or the
Muiron Islands. However, during
the months of peak humpback
whale aggregation, whale-
watching tours are run in the deep
area of the Gulf. Self-charter
boats are also available for hire.

There is currently no
infrastructure present within the
area other than some pastoral
fences and tracks.

Vessel strike on marine fauna.

Dredging affects habitat.

Construction of saltfield
infrastructure affecting the visual
amenity of the area

Operation of the saltfield could
potentially reduce recreational
access to tidal creeks, increase
visitation to the east coast of the
Gulf and increase recreational
fishing pressures from on site
staff and contractors.

Indirect impacts from, seawater
pumping, introduction of non-
indigenous marine species,
changes to nutrient flows,
navigational risks and
hydrocarbon spills.

Preparation and implementation of
Marine Management Plan which
addresses measures to manage
impacts on marine macrofauna from
vessel movements and speed
restrictions, introduction of NIMS,
antifoulants, oil spills and seawater
pumping.

Preparation and implementation of a
Dredging Management Plan.

Straits will collaborate with any new
viable independent Exmouth business
venture seeking to provide managed
access to the project site for
recreational fishing and site tours.

Project is located well to the east of
mangroves on the eastern side of the
Gulf.

Consultation with relevant authority to
ensure any increased recreational
access is appropriately controlled.

Preparation and implementation
of a Marine Management Plan
and will manage the risk of vessel
strike and avoidance of marine
fauna to acceptable levels.

The impact of the project on
visual amenity will be
insignificant.

Operation of the saltfield could
increase recreational access to
the area. Any increased access
will be appropriately controlled.
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Environmental factor EPA objective Existing environment Potential impacts Potential management Predicted outcomes

Heritage and
conservation values

Avoid or minimise
impacts to Aboriginal
and non-Indigenous
cultural heritage sites.

Ensure that the
proposal complies with
the requirements of the
Aboriginal Heritage Act
1972.

Ensure that the
proposal complies with
the requirements of the
Heritage of Western
Australia Act 1990.

Maintain the integrity,
ecological functions
and environmental
values associated with
Exmouth Gulf, the
intertidal zone and
adjacent hinterland.

The National Native Title Tribunal
Register indicates there are 2
claims covering the proposed
development site - the Thalanyji
Claimant Application and Gnulli
Application.

Four archaeological sites are
located within the Project area.

No European Heritage sites are
located within the project area.

The east coast of the Exmouth
Gulf has been recognised as
having high conservation
significance, being listed on the
‘Directory of Important Wetlands
of Australia’ and the mangrove
areas are protected under EPA
Guidance Statement No. 1.

Ground disturbance could affect
Aboriginal heritage and cultural
values.

Dredging resulting in modification
of habitat.

Construction of saltfield
infrastructure affecting the visual
amenity of the area.

Vessel strike/displacement of
marine fauna could inflict harm or
death to these organisms.

Barge and ship movements in the
Gulf potentially leading to: the
introduction of non-indigenous
marine species; navigation risks
and contamination from
antifoulants.

Preparation and implementation of
Marine Management Plan to manage
impacts on marine macrofauna from
vessel movements, introduction of
NIMS, antifoulants, oil spills and
seawater pumping.

Preparation and implementation of a
Dredging Management Plan.

An Aboriginal Sites Management Plan
will be prepared, implemented and
reviewed in consultation with the
relevant authorities. The Plan will
include;

 developing and implementing
Heritage and Culture awareness
programs for employees and
contractors

 monitoring of existing aboriginal sites
to ensure they are not being disturbed

 prior to any disturbance of identified
Archaeological sites, traditional owners
will be consulted and consent under
Section 18 of the Aboriginal Heritage
Act 1972 will be obtained.

There are no identified European
heritage sites affected by the
project. Aboriginal archaeological
sites identified during the
combined surveys have been
recorded. Implementation of the
Aboriginal Sites Management
Plan will ensure the EPA
objectives are met.

The conservation values of
Exmouth Gulf and the adjoining
area will not be significantly
affected by the project because:

 there will be no discharge of
bitterns

 the design of the project results
in only a small loss of mangrove
(which will be offset) and other
benthic primary producer habitat
leading to minimal impact on
ecological processes

 there will not be a significant
impact on marine fauna.


