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Introduction

1.1

OVERVIEW

API Management Pty Ltd (API) proposes to develop the West Pilbara Iron Ore Project (WPIOP), an iron ore mining
and export operation based on a number of resources located on the western fringe of the Hamersley Ranges,
south of Pannawonica, Western Australia.

The project involves the development of a series of open-cut mines, a

railway and port facilities at Anketell Point, near Dixon Island (Figure 1.1).
For the purposes of environmental assessment under the Western Australian Environmental Protection Act 1986 (EP
Act) and the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), the project
comprises two proposals:
1.

the establishment and operation of the mining area and associated infrastructure and the construction and
operation of a transport corridor, incorporating a railway and access roads (subject to a bilateral
assessment under the EP Act (Assessment No. 1767) and the EPBC Act (EPBC Reference 2009/4706) and
addressed in a separate proposal (API, 2010); and

2.

the establishment and operation of stockpiling, transfer and ship-loading facilities at Anketell Point (“the
Proposal”, the subject of this document).

The proposal to develop a port at Anketell Point was referred to the Western Australian Environmental Protection
Authority (EPA) under section 38 of the EP Act on 26 June 2009.

A Public Environmental Review (PER) level of

assessment was set by the EPA on 27 July 2009, with an eight-week public review period (Assessment No. 1794).
The Proposal was also referred to the Commonwealth Department of the Environment, Water, Heritage and the Arts
(DEWHA), now known as the Department of Sustainability, Environment, Water, Population and Communities
(DSEWPC), by API on 10 September 2009.

On 9 November 2009, it was determined that the Proposal was a

controlled action and required assessment and approval under the EPBC Act at the level of Public Environment
Report (draft PER) (EPBC Reference 2009/5120).
In addition, API submitted an application on 15 October 2009 for a sea dumping permit to DEWHA (now DSEWPC)
under the Environment Protection (Sea Dumping) Act 1981 (Sea Dumping Act) to provide for the unconfined ocean
disposal of dredge material as part of the overall Proposal.
In accordance with the requirements of the Western Australian Government, the proposed Anketell Point Port will be
a ‘multi-use’ port, available for use by other parties.

In this regard the environmental approvals for the Proposal

sought by API serve the interests of the state, API, and other potential third party users of the port.

1.2

PURPOSE OF THE PER/DRAFT PER

The purpose of the PER/draft PER is to provide details of the Proposal and to present an environmental impact
assessment in accordance with administrative requirements of the EPA and the DSEWPC.
The environmental impact assessment determines the significance of the environmental effects of the Proposal,
consistent with relevant EPA position statements and guidance statements.

The PER/draft PER enables the EPA to

assess the Proposal and make recommendations to the Minister for Environment.
The PER/draft PER also describes potential impacts on and relevant management of matters of national
environmental significance, and also with regard to proposed offshore dredge spoil disposal to enable the DSEWPC
to assess the Proposal under the EPBC Act and under the Sea Dumping Act and make recommendations to the
Commonwealth Minister for Sustainability, Environment, Water, Population and Communities for decisions in
accordance with these Acts.

1.2.1

Location

The Proposal is located in the Pilbara region of Western Australia. It will be established at a rocky promontory,
identified for the purposes of this PER/draft PER and ongoing work as Anketell Point, and nearby Dixon Island.
Anketell Point is situated east of Nickol Bay, adjacent to the eastern end of Dixon Island in the Shire of Roebourne,
approximately 12 km west of the existing Cape Lambert port facility, 30 km northeast of Karratha and 6km
northwest of Wickham (Figure 1.2).
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1.2.2

Summary description

The proposed Anketell Point Port comprises one part of the West Pilbara Iron Ore Project, the other part being the
establishment and operation of the mining area and associated infrastructure and the construction and operation of
a railway to access the proposed port facilities which is subject to separate assessment as discussed in 1.1 above
(see Figure 1.2).

API will develop the Proposal to process and export iron ore sourced from its WPIOP mining

operations and later from additional, and possibly third-party mine sites.
The major offshore infrastructure components proposed for the Anketell Point Port include a shipping channel, a
turning basin, two berth pockets, an approach jetty and two causeways. The major onshore infrastructure
components include: car dumpers; stockpiles; conveyors; road and rail links; water desalination, storage and transfer;
power station; and fuel storage and transfer.

A more detailed description is included in Section 2 of this

document.

1.3

THE PROPONENT

The proponent for the Proposal is:
API Management Pty Ltd
Level 2, Aquila Centre
1 Preston St
COMO WA

06152

ABN: 66 112 677 595
The key contact for this Proposal is:
Mr Piers Goodman
Manager Environment and Community
API Management Pty Ltd
Level 2, Aquila Centre
1 Preston St
COMO WA 6152
Ph: (08) 9423 0222
Fax: (08) 9423 0133
Email: wpiop@apijv.com.au
API manages the Australian Premium Iron Joint Venture on behalf of joint venture participants Aquila Resources Ltd
and American Metals and Coal International Inc. The joint venture was formed in February 2005 with the objective
of developing a long-term iron ore export business in the West Pilbara region of Western Australia. The Proposal is
a key element in the development of this business.
API has conducted extensive mineral exploration activities in the last five years and bulk sample trials in a
responsible manner without incident. Key personnel within API Management, including the Project Director, Land
Manager, Manager Environment and Community and Senior Environmental Scientists collectively have extensive
experience in managing complex resource projects and achieving sound environmental outcomes.

API is developing

and will maintain an environmental management system in accordance with ISO 14001 (refer Section 21).

Neither

API, nor any of its key personnel, has any record of legal proceedings on environmental matters.
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Figure 1.1

Location of West Pilbara Iron Ore Project (mine, transport and port infrastructure)
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Figure 1.2

Anketell Point Port PER/draft PER Envelope
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JUSTIFICATION FOR PROPOSAL

1.4.1

Need for multi-user port facilities

The existing and proposed iron ore mines in the West Pilbara region, the projected demand for iron ore in the
international market (Govt of WA, 2010) and the inability to access existing ports indicate the need for a new multiuser port to service the region. API, through the WPIOP, initially intends to export up to 30 Mtpa from deposits
located south of Pannawonica, Western Australia, and has identified Anketell Point as the most feasible option for
exporting this ore (see “Port Location” under Section 1.4.2, Alternatives Considered, below). A number of other
resource companies have also indicated an interest in accessing port facilities at Anketell Point, including MCC
Australia Holdings Pty Ltd, which proposes the Cape Lambert Iron Ore Project, and Fortescue Metals Group, which is
proposing to develop projects in the region that also require access to a deepwater port. The Cape Lambert Iron
Ore Project (referred to the EPA in September 2009) is a magnetite mining, processing and export project proposed
immediately to the south of the new Anketell Point port and industrial area precinct. As referred, the project
involved the use of barges to ferry magnetite product to vessels moored in deep water offshore.
API has been working with MCC Australia Holdings Pty Ltd and Fortescue Metals Group in an industry group formed
to investigate options for the development of a port and industrial area at Anketell Point and to develop an agreed
conceptual plan for the port precinct and an adjacent strategic industrial estate. This plan was presented to
government agencies on 5 February 2010.
On this basis, API has planned, and is seeking approval through this PER/draft PER, for a port with an export
capacity of up to 115 Mtpa, beyond the 30 Mtpa API initially requires. The Proposal is consistent with the long
term conceptual plan of ultimately providing for an export capacity of up to 350 Mtpa. Environmental and planning
approvals for subsequent stages of port development (beyond the 115 Mtpa and the terrestrial footprint of 770 ha
described in this PER/draft PER) would be sought separately.
On 4 March 2010, the Premier of Western Australia recognised the need for a new multi-user port in the region
when he announced that Anketell would be the location for a new multi-user deepwater port and industrial precinct.
The announcement stated, in part:

The strength of WA’s iron ore exports and the growth plans of current users are testing the capacity of the existing
Pilbara ports. In 2008-09 the Pilbara exported more than 326 million tonnes of bulk commodities, mainly iron ore.
This is forecast to reach more than 530 Mtpa by 2015 and as much as 750 Mtpa by 2020. The Anketell port and
industrial precinct will provide opportunities for new exports and processing of iron ore and other minerals. (Govt of
WA, 2010)
If a new port is not established, many of the proposed resource projects in the region could not proceed due to
insufficient port capacity to export the products of these projects.
The Proposal has been granted Major Project Facilitation status by the Commonwealth Minister for Infrastructure,
Transport, Regional Development and Local Government.

Other proposals in the area
The Cape Lambert port facility, owned by Robe River Iron Associates, is approximately 12 km east of Anketell Point
and has an iron ore export capacity of approximately 85 Mtpa. The Cape Lambert Port B Development proposal
would expand the capacity to a nominal 215 Mtpa by the development of a second port facility. The EPA
recommended approval of this proposal (subject to proposed conditions) in its report dated May 2010 (EPA Report
Number 1357).

1.4.2

Alternatives considered

Port location options
API examined the Pilbara coast between Onslow and Port Hedland to select an appropriate port location for the
WPIOP. The sites considered ranged from Onslow in the south to Port Hedland in the north, and included Baresand
Point, Cape Preston, the Intercourse Islands group at Dampier, Legendre Island, the Burrup Peninsula, Dixon Island,
Red Reef, and the Forestier Islands (Refer Figure 1.3). Of 13 potential sites initially identified, six sites were
discounted on heritage, site access, land zoning or engineering (terrestrial or marine) grounds (Supporting Study 1.1
in Appendix 1 of the PER/draft PER). The shortlisted sites included Baresand Point, Onslow North (Coolgra Point),
Cape Preston, West Intercourse Island, Intercourse Island, Anketell Point and Red Reef (between Cape Lambert and
Point Samson).
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The shortlisted sites were ranked using a multi-criteria analysis based on engineering, environmental and socioeconomic factors.

The top three port sites were Cape Preston, Anketell Point and Onslow North.

In subsequent

analyses, another location near Onslow, Ashburton East, was identified that was considered superior to the Onslow
North site and was consequently adopted as a third port option in place of Onslow North.
The three shortlisted port locations (Cape Preston, Anketell Point and Ashburton East) were examined in greater
detail to confirm the preferred new port location.

The characteristics of the two ultimately non-preferred locations

are discussed below.

Cape Preston.
Cape Preston is 80 km west-southwest of Karratha.

The site is acknowledged by the WA Government as a port site

by virtue of the Iron Ore Processing (Mineralogy Pty Ltd) Agreement Act 2002 and is the subject of an existing
conditional approval for a deepwater port under Part IV of the EP Act (EPA, 2002d; Minister for Environment, 2003).
Cape Preston was the initially preferred port location for the WPIOP, based on cost, environmental and technical
criteria; and planning for conservation estate associated with the Cape Preston Marine Management Area
acknowledgement of Cape Preston as a potential port location.

Seabed dredging of more than 11 million cubic

metres (m3) to construct a shipping channel approximately 11 km in length is required to provide access for capesize vessels at Cape Preston.

This location would require approximately 130 km of railway (external to the mine

area) crossing several major rivers, including the Robe and Fortescue.

Ashburton East (Onslow).
Ashburton East is 15 km west of Onslow. The site requires substantial ground work for land-based facilities and a
dredging programme of around 42 million m3 to construct a 27 km shipping channel, due to the width of the
continental shelf in this area.

A railway to this site would be about 130 km in length (external to the mine area),

with Cane River being the only watercourse crossing of note.

The railway formation would require considerable

elevation over much of its length to reduce the risk of flooding.

In December 2008, the WA Government announced

the establishment of an industrial estate to accommodate the Chevron Wheatstone LNG project and possibly other
oil and gas projects at the Ashburton East site.

Basis for selection of preferred port location
In February 2009, API nominated Anketell Point as the preferred port location for the WPIOP.

This decision was

based on a number of factors, including:


Best location in the context of regional infrastructure planning and the ultimate shared use of the port.
Although requiring a longer railway, Anketell Point presented the greatest prospect to share a port with
other resource companies.
iron ore deposits.

This site is more centrally located to the areas of the West Pilbara hosting

The greater acceptability to, and willingness of, industry parties to cooperate in the

development and utilisation of a port at this location reduces the likelihood of proposals for additional
ports in the region, at least until (if and when) the Anketell Point Port is fully developed.


Shorter dredged shipping channel (17.5 km) (and therefore smaller dredge volumes) required to reach deep
(greater than -16 m CD) water than Ashburton East location.



Constraints on access to Cape Preston and additional project risk arising from the Iron Ore Processing
(Mineralogy Pty Ltd) Agreement Act 2002. Repeated attempts by API to engage on the development of a
deepwater point at Cape Preston were unsuccessful.

The construction of a transhipping facilities (now

underway) at this site also complicates a deepwater port development. There were also only limited
prospects of sharing any port facilities at this location.


The scale of dredging, unsuitable ground conditions, the apparent priority in land allocation to the oil and
gas industry (given the need for gas facilities to be close to the export terminal), the negligible prospects
of sharing infrastructure with the oil and gas industry and limited potential to share with other iron ore
producers at the Ashburton East location.



Anketell Point was the proposed site for the AUSI Iron Project, which gained environmental approval in
1996 following a Consultative Environmental Review level of assessment (EPA, 1996).

The AUSI Iron Project

consisted of a direct reduced iron plant located on a 500 ha site adjacent to Mount Anketell.

Proposed

infrastructure included a railway spur line, a gas pipeline and a loadout facility comprising a covered
conveyor, berthing jetty, dredged channel and desalination plant.
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Consideration of API’s preferred port layout was made in the context of the overall conceptual plan for the Anketell
Point Port, which provided for an ultimate export capacity in the order of 350 Mtpa. The initial port development
described in this proposal has been designed so as not to compromise the inherent capacity of the port, or
subsequent development stages.

To achieve a capacity of 350 Mtpa load out facilities extending from both Dixon

Island and directly off Anketell Point are required.

The Proposal, which includes load out facilities extending from

Dixon Island, is the first stage of an overall port design which will subsequently require development of, subject to
necessary approvals, load out facilities located off Anketell Point as a second port terminal.
API’s preferred port layout, which is described within this document, has load out facilities off Dixon Island (see
Figure 1.2), developed as the first key stage of the multi-user Anketell Port.

Figure 1.4 shows the location of the

API proposed terminal (in conceptual form) in relation to the second terminal to be constructed in order to achieve
port capacity of 350 Mtpa.
The characteristics of API’s proposed Dixon Island layout and the potential future Anketell Point layout are given
within Table 1.1.
Table 1.1

Characteristics of initial development (Dixon Island layout) and potential future Anketell Point layout

Characteristic

Proposed Layout (Dixon

Layout at Anketell Point (if

Island)

implemented first)

Total dredge volume (million m3)

26.6

28.1

Dredge programme duration (weeks)

68

80

Jetty and wharf length (m)

560 m

1,642

Number of piles (includes causeway bridge)

222

314

Total marine footprint (ha)

2,374

2,662

Direct loss of benthic primary producer habitat

5.4

3.4

97

120

(BPPH) (ha)
Total construction programme duration (weeks)

Overall, the proposed layout with loadout facilities off Dixon Island was preferred on an environmental basis, for the
following reasons:


lower dredge volume is likely to lead to a shorter dredge programme duration and less suspended
sediment impact on benthic primary producer habitats;



a shorter dredge programme duration may lead to overlap with one autumn coral spawning event rather
than two;



a smaller number of piles (jetty and wharf construction) will lead to a shorter period over which marine
fauna are exposed to noise impacts; and



underwater blasting of hard material within berth pockets and shipping channel is not required.



Monitoring of environmental factors associated with development of this preferred port layout would assist
in providing further information to utilise in the assessment and management of any future stages of
development at Anketell Point, such as the development of additional load out facilities directly off Anketell
Point.

Various options were considered for the design of the causeway connection to Dixon Island, including consideration
of a solid causeway and various gap sizes (25 m, 75 m, 150 m and 200 m) in the causeway.
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Modelling of the different gap sizes concluded that:


The tidal cycle ‘upstream’ of the causeway, as reflected by water elevation and general submerged time,
were not significantly different for all the different gap sizes modelled;



There were only minor differences in water exchange between the 200 m, 150 m and 75 m gap cases,
while the 25 m gap scenario caused a greater change to flushing times;



All gaps, as expected, resulted in localised increases in current speed adjacent to the causeway, while only
the 25 m causeway gap case resulted in changes (greater than 0.2 m/s) in Bouguer Passage west of the
proposed causeway;



There is potential for an increase in sedimentation at the western end of the Bouguer Passage, with the
potential for an increase in sediment mobilisation from the central highpoint. The changes are likely to be
greater for shorter gap sizes (M. Burling 2010, pers. comm.).

The effect of the proposed causeway and varying gap sizes is moderated by the tidal flow of water in and out of
Bouger Passage from both ends of Dixon Island.
The analysis of the solid causeway and 75 m gap option is discussed in Sections 8.3.2 and 9.3.2 of the PER/draft
PER and within Supporting Study 8.2.
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Potential port location options
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Figure 1.4

API proposed terminal (conceptual form) in relation to future second terminal
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API investigated the potential for dredged material to be disposed on land during the construction phase.

The

outcomes of these investigations are reported in Supporting Study 1.2.
Potential environmental benefits from onshore disposal include reduced risk of:


smothering of benthic habitat from offshore disposal;



alteration of endemic substratum types;



re-suspension of placed materials and subsequent settlement on benthic habitats beyond the boundaries of
the DMDA; and



turbidity in the vicinity of disposal areas and subsequent effects on benthic primary producer habitat both
during direct disposal and because of re-suspension.

Another benefit from onshore disposal is the potential for reuse in construction, potentially reducing the cost of
construction fill and reducing project waste.

The potential for onshore disposal is discussed below in the following

areas:


method of dredging and reclaimation;



potential pumping routes and pumping distances;



quantities of material with reasonable reach; and



dredge material management issues.

Method of dredging and reclamation
Two bulk methods of dredging are viable on the Anketell Point Port development:


Cutter suction dredging (CSD): this method uses a suction tube which has a cutter head at the suction
inlet to loosen the substrate and transport it to the suction mouth. The cutter can also be used for hard
materials such as gravel or rock.



Trailer suction hopper dredging (TSHD): this method trails a suction pipe which removes material from the
bed and loads the dredge spoil into hoppers on the vessel.

For the main body of dredging it is likely that work will be a combination of TSHD (approximately 66%) and CSD
(approximately 34%). Given the hardness of small volumes of bed material near Dixon Island backhoe dredgers were
precluded from use.

Potential pumping distances and routes
The CSD required for the bulk of hard material removal will be approximately 3,000 kW in power. Typically, CSDs of
this size have a pumping power within the range of 15,000 to 20,000 kW. Based on geotechnical information
available from the berthing pocket and the likely pumping power of the CSD, the following pumping configurations
would be required to pump dredged material ashore:


Soft Material: CSD pumping directly for up to 4 km. 4000kW booster pumping for 2 km.



Hard Material: CSD pumping directly for up to 4 km, 6000kW booster pumping for 2 km.

Each of these configurations would need to consist of up to four kilometres of combined floating and submerged
pipeline and two kilometres of shore based pipeline at Anketell Point. While theoretically possible, there are a range
of practical risks and inefficiencies associated with the pumping configurations described above, particularly the
marine pipeline. Pumping for six kilometres causes production rates to decrease, effectively increasing the per unit
volume cost of removal and disposal of material and pumping ashore becomes uneconomical.
The operational reliability (including risk of damage) to a four kilometre length of pipeline is significant, particularly
given the length of the pipeline and the exposure of the pipeline to extreme weather events which occur in the
area. Given the risks, it was not considered possible to find a dredging contractor who would undertake the work.
This assessment was verified by separate approaches to independent dredging contractors/consultants.
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Major contributors to the substantial risk of pipeline rupture include:


difficulties in implementing a frequent and reliable inspection regime because of the irregular topography,
pipeline configuration and prevailing sea and wind conditions;



breaking/puncturing on rock, as a result of pipeline movement caused by pumping, tidal flows and wind;



wear of the pipeline which ordinarily is managed through regular adjustments to pipeline segments by
disconnecting and replacement or rotation. This particularly applies to sections of the pipeline on bends which
are prone to uneven wear. Such a programme of maintenance over 4 km in the given marine conditions is
problematic; and



sustained winds that are common at the project site, place floating sections of the pipeline under considerable
stresses that would induce leakages and breaking particularly at flanged connections.

API is advised that documented historical events of pipeline ruptures, which tend not to be publicised, are not
readily available. Generally, pumping of dredge material is only undertaken when the risk of rupture is low. The risk
of pipeline rupture is site specific (for the reasons of topography, wind, weather and currents provided above) and
any historical data would need to be interpreted carefully and in the context of ambient conditions.
Damage to a pipeline carrying the dredge material could result in unchecked discharges of the dredge slurry to the
marine environment with the associated issues of nearshore turbidity and sedimentation.

A dredger of sufficient
capacity to pump dredge spoil over 4 to 6 km will pump sediment, as a slurry, at a rate between 2,000 m3 to
3000 m3 per hour. As an example, a rupture undetected for three hours, could result in the discharge of a
sediment/water slurry (assuming 20% sediment and 80% seawater) of 30,000 m3 to 45,000 m3.

While there could

be some checks to minimise the duration of any rupture as is standard practice, this is made more difficult by the
previously discussed conditions at the proposal site.

Material quantities and qualities
Material which could theoretically be pumped to shore would only be that within 6 km of Anketell Point so largely
comprised of materials from the berth pockets and turning basins. Preliminary geotechnical studies have been
undertaken to investigate properties of the dredged material using a combination of seismic survey and geotechnical
boreholes in the vicinity of the dredge channel, berth pocket and turning basin. This material was broadly split into
the categories of “hard” and “soft” based on the seismic surveys. The volume of “soft” material within 6 km of the
potential re-use location at Anketell Point was estimated to be 3,950,000 m3 and the volume of “hard” material was
estimated to be 1,130,000 m3.
Preliminary geotechnical borehole investigations were undertaken on material which could feasibly be pumped to
shore (that is within 6 km of Anketell Point). Generally much of this material was uncemented sandy/soft sediments
within the upper 5 to 7 metres. This top layer contains a considerable percentage of fines (< 75 µm in diameter)
averaging around 40%. Below the soft top layer material is generally calcareous and cemented weak rock (1.25 – 5
MPa). At the furthest southern point of the berthing pocket at a level of -20 mCD there is an indication of
moderately weak rock (5 – 12.5 Mpa). The fines content is in the order of 30%. Basalt was detected sloping away
from shore at levels of between -16 to – 20 m CD in three boreholes in the area. Basalt was weathered to a
residual soil which could be remoulded to a clayey gravel while a single borehole indicated stronger but fractured
material. Hard materials in the area represent less than 20% of the total area dredge volume.
Independent dredging contractor advice was sought with respect to the viability of pumping material removed from
the dredge channel, berth pocket and turning basin onshore. Communications with Jan de Nul Group (specialist
contractor in dredging and reclamation) indicated that reclamation of material from the berthing pockets and turning
basin was not economically viable as:


Installation of a pumping line was too expensive to offset against the volume of material which could
feasibly be pumped ashore;



Bunding for ponds would cost in excess of $20,000,000 and not reasonably economically offset for such a
small dredge volume.

An initial assessment suggests that the costs of pumping dredge material ashore would be an order of magnitude
higher than those associated with offshore disposal. The initial assessment was that the engineering and cost
advantages of offshore disposal over onshore re-use precluded further detailed investigations. Issues related to the
management of this material onshore are briefly discussed in the following section.
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The particle size data presented above indicate that the majority of inshore materials to be dredged have a fines
content well in excess of 10% and therefore these materials are unlikely to be suitable for reuse onshore as
engineered structural backfill. If the material can be dried back and/or the fines content reduced, it may be
possible to mix or blend these materials with better quality material to form a general backfill.
To use these materials as engineered structural backfill material then it would be necessary to improve the
engineering characteristics by ground improvement processes. However, the cost (economic and environmental) of
selectively harvesting dredged material, dewatering, reducing the fines content, ground improvement and blending
would far outweigh the benefit, and therefore onshore disposal was not recommended.
It is likely that any dewatering process would require the construction of a large bunded earth wall, with sufficient
volume to contain the dredged material and seawater and freeboard to prevent overtopping. While the
configurations for such structures are unknown, it is likely that the footprint of a dewatering basin and slimes
management pond designed to take the dredged material would be very large and inconsistent with the
development program for the port development.
Preliminary calculations, using Stokes Law based on settlement of material over a pond depth of 10 metres,
indicates that 5 – 10% of material may remain in suspension for a period of greater than a year (assuming a
depth of settlement of 10 m and no re-suspension of material known to be caused by winds or additional pumped
inflows). Settling times were calculated assuming a dynamic viscosity of 1.08 x 10-3 kg m-1 s-1, sediment density of
2650 kg m-3, fluid density of 1025 kg m-3 and settlement depth of 10 m. It should be noted that settling durations
for Stoke’s Law should be considered indicative only as this method assumes that particulate matter is a
homogeneously spherical. Actual sediment particles will be irregular. Additional environmental forces will cause resuspension in dewatering ponds to occur and these have not been incorporated into these current considerations. It
should be noted that actual dewatering of dredge material during onshore disposal is a more complex process than
simple settlement. Factors such as compaction, settling depth reducing with time, evaporation and rainfall, wind and
wave action in ponds with dredged material, formation of surficial crusts and their effect on further dewatering all
affect the net process and rate of dewatering. When these factors are combined it is likely that dredge spoil would
not be suitable for re-use for several years (at least) following disposal onshore.

Response to NAGD key elements
In developing an assessment framework for disposal of dredged material, the National Assessment Guidelines for
Dredging (DEWHA, 2009) identifies key elements for assessing disposal options for dredged material in section 4.1.
Responses to each of these key elements are presented in Table 1.2 below.
Table 1.2

NAGD (DEWHA 2009) key elements of assessing disposal options

Element

Response

Are there opportunities to
beneficially use or recycle
such materials?

Opportunities exist for the reuse of dredged material at the APP as engineering
fill. While the material has been identified as of high quality (ie. Lacking
contamination; Oceanica, 2009), the material contains a high fines content which
renders the material unusable without treatment including dewatering, reduction
of fines content and cement stabilisation. The material in its present form is not
considered of beneficial use.

If they have no beneficial use,
can they be treated to
destroy, reduce or remove the
hazardous constituents?

Interpreting the high fines content as being “hazardous” as described above
there is a potential for drying back the material and blending with other
material and cement stabilisation of the dredged material to create a fill
adequate for use on site.

If hazardous constituents are
destroyed, reduced or
removed, do the materials
have beneficial uses?

If fines and seawater were removed from the material and the material was
blended and treated with cement, there is the potential for reuse of the dredge
material as fill.

What are the comparative
risks to the environment and
human health of the
alternatives?

There are no known risks to human health from offshore disposal of the
material.
Risks to the marine environment from offshore placement include:


smothering benthic habitat from placement at disposal sites;
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Element

Response


alteration of endemic substrates;



resuspension of placed materials and subsequent settlement on benthic
habitats beyond the boundaries of the DMDA;



turbidity plumes in the vicinity of placement areas and subsequent
effects on benthic primary producer habitat both during direct disposal
and during resuspension.

Quantitative estimates for the physical aspects of each of the above are
presented in the APASA (2010) report Anketell Point: Marine Environmental

Modelling.
Human health risks from onshore disposal potentially includes respiratory risks
from dust generation as material dewaters. Further safety risks result from the
potential formation of surficial crusts over the top of sediment layers which
retain high moisture content and therefore little load bearing strength.
Environmental risks from onshore placement potentially include:


potentially enlarged project footprint from construction of bunded
settlement and dewatering pond and the associated loss of habitat
through clearing;



modification of landform and associated issues with drainage, erosion
and stability;



contamination of groundwater from seawater slurry leachate from the
bunded area;



uncontrolled discharge of dredge slurry into nearshore environment
from damage to dredge slurry pipeline or failure of pumping station;



breach of bunded wall and slurry discharge to terrestrial or marine
environment;



visual impact from construction of the settlement and dewatering pond.



potential exposure of marine acid sulphate soils and leachate from the
dewatering basin;



attainment of low turbidity levels prior to release of from source
material with significant proportion of fines;



return of turbid run-off from dewatering process in relation to
nearshore BPP; and



dust settlement on nearby mangroves during construction and drying
of the dredged material.

Conclusion
Onshore re-use of dredge material was considered not to be a viable option for the disposal of the material
dredged for the APP. The high fines content of the inshore dredge material renders the material unusable,
untreated, as competent structural fill in a practical development timeframe. Substantial ground improvement works
would be required to improve the material’s engineering fill characteristics before it would be suitable for typical
port uses.
Handling and stockpiling onshore would also result in significant management issues and potential environmental
effects. In addition, use of a pipeline to transport the slurry material on shore may create an unacceptable risk to
the nearshore (supratidal, intertidal and sub-tidal) environments especially in a tropical setting prone to extreme
weather. While onshore reuse of selective volumes of competent fill may be technically possible, the cost to dredge
and pump those materials alone (only approximately 0.5 Mm3) is not economically viable.

Nor is the onshore

disposal of a greater volume, compromised of an elevated fines content, viable as the material would become
geotechnically incompetent.
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Investigations were undertaken to identify and rank suitable areas for offshore placement of dredge material
(Supporting Study 1.2, Appendix 1 pf the PER/draft PER).
Key selection criteria were generally based on natural conditions and seabed features as well as economical and
operational considerations of dredging. When natural conditions are examined, it is clear that no single determining
factor, such as depth, can be identified. For instance depth, the properties of the dredged sediments and the
strength of oceanic currents determine the formation and behaviour of sediment plumes and the stability of dredge
material disposal areas (DMDAs). Key site selection criteria related to:


Economic cost – handling and disposal effort to transport material to a suitable DMDA;



Ecological value – placement of the dredged material on seabed lacking high value benthos such as corals
and seagrass;



Bed stability – retention of placed material within the DMDA.

Six areas were shortlisted and examined in greater detail (Supporting Study 1.2). The three nominated areas were
the highest ranked based on a multi-factor assessment that included consideration of the following aspects.

Bathymetry and Seafloor Topography
Bathymetry is one of the main criteria applied when evaluating potential DMDAs. The depth of the area and
suitability as a DMDA is related to:


Seafloor sediments at shallow depths are more likely to be disturbed and suspended at greater frequency
reducing the DMDA’s stability:
o

Waves are more likely to cause sediment disturbance at shallow depths (as bed shear stress energy
levels increase with decreasing depth for a certain wave height)

o


Macro-tidal currents have a greater effect on sediments at shallow depths.

Sediments released in deep water can segregate into size fractions resulting in fines forming dredge
plumes that can impact critical habitats.



Natural light availability decreases with increasing depth of water. Marine benthic primary producers (BPPs)
are protected in Western Australian waters and their occurrence may pose a constraint with regard to
DMDA selection. BPP and their habitats are restricted to the photic zone.



Choice of dredge method and equipment predetermines depth requirements for DMDAs.



Shallow depth, together with dredge trailer draft, limits the fill capacity of a placement area.

Native Seabed Substrate Type
The substrate type present at potential DMDAs is an important indicator of bed stability. Information on the nature
of the seafloor substrates at the pre-selected sites has been obtained using underwater video recordings (AECOM,
2009b). The sites are dominated by coarse sands indicating a relatively mobile condition. This category forms the
dominant sub marine surficial sediment type found offshore of Anketell Point and Dixon Island.

Dispersal and Re-suspension Factors: Currents, Tides, Drift
When dredged material is released, it becomes suspended in the water column where is it subject to dispersal by
currents.


Tidal currents are the dominant factor to affect sediment dispersal following release at the DMDAs.



Strong currents may lead to increased mixing of sediment and water reducing particle concentration. This
creates a passive (neutrally buoyant) plume with low sediment concentration which hinders settlement,
particularly when fines are involved.



Long term net drift is wind driven and may show a seasonal component: predominant wind directions are
westerly in summer and south easterly in winter (Supporting Study 7.1).



Waves are generally wind generated and considered small (<0.5m height, rarely >2 m height) except during
cyclones.
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Sediment mobilisation and re-suspension is expected to be significant during cyclone conditions, where
waves and possibly currents combine to generate large shear stresses at the bed. This is likely to be more
severe at shallow sites (Supporting Study 7.1).

Habitats and their biota
Marine Benthic Primary Producers (BPPs) and their habitats (BPPHs) are protected in Western Australian waters (EPA
2009). They include hard corals, seagrass, macroalgae and turf algae. The extent and location of BPPH and
filterfeeding communities have been mapped in the project area (Supporting Studies 7.5 and 7.6) and formed the
basis for assessing the suitability of DMDA locations against biological factors. The following were considerations
with respect to BPPH:



Avoid BPPs and filterfeeding communities where possible.
Give avoidance preference to the most sensitive receptors with the least recovery potential if complete
avoidance is not possible



Give avoidance preference to densely colonised or high coverage areas if complete avoidance is not
possible



Based on best available science hard corals are rated as most sensitive receptors and turf algae as
having the best recovery potential.



Avoid proximity to islands (Dixon Island, Bezout Island, Delambre Island) because of concentrations of BPPs
including hard corals.

No BPPH was recorded within the nominated DMDA’s (refer to Section 7.3.3 and Supporting Study 7.6).

Some

discrete areas of filter feeder habitat were recorded in each of the DMDA’s (refer to Section 9 and Supporting
Study 7.5).

Economical Factors
Economical factors related to the cost involved in dredge material disposal and were estimated based on the
distance of DMDA’s from the dredge footprint. Dredging will be required at the berthing pocket and on the approach
channel with decreasing dredge volumes offshore as the bathymetry increases offshore. This means that most of the
dredged material will be generated at the southern end of the project area. The distance from this area to any one
of the pre-selected DMDAs constitutes the main economical evaluation criterion.
Since submission of a preliminary application for a permit under the Sea Dumping Act (on 10 September 2009), the
size of the proposed offshore DMDA No. 3 (refer to Figure 2.7) has been reduced.

The western extent of the

proposed disposal area was amended, to avoid overlap with a previously proposed boundary of the proposed
Dampier Archipelago Marine Park. The boundaries of Port Walcott established under the Shipping and Pilotage Act

1967 were amended in 2009 and the status of any revised boundaries for the proposed Dampier Archipelago
Marine Park (which cannot coexist with a port) is unclear.

1.4.3

Project benefits

Anticipated economic benefits from the development of the WPIOP include (derived from Economic Consulting
Services, 2008):


royalties to the state government of approximately $100 million per annum;



capital investment of $6 billion, with flow-on economic output of around $3 billion (Pilbara region) and
$6 billion (statewide);



corporate taxation income of more than $220 million per annum to the federal government;



increased export revenue for the nation of around $1.5 billion per annum (subject to ore price and
exchange rate fluctuations);



peak construction workforce of an estimated 4,000, with flow-on employment of a further 3,000;



long-term direct employment of approximately 900, with flow-on employment of around 1,000 (statewide);
and



local and regional infrastructure development (primarily port and transport).
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and the currency exchange rates.
Establishment of a multi-user port will facilitate the development of resources in the region otherwise constrained by
the lack of an export facility, with commensurate economic benefits in terms of employment, export revenue, and
investment/business activity.
API considers a project the scale of the WPIOP warrants investment in community-based and environmental
initiatives in or around the areas of proposed operations.

Consultation with a broad range of stakeholders is

ongoing to confirm opportunities for API involvement. Suggestions to date have included:


contribution to the management or enhancement of the conservation estate;



contribution towards feral pest control and resource (land) management;



provision or upgrade of local infrastructure;



contribution to regional environmental surveys; and



environmental and ecological research relevant to specific environmental matters.

1.5

SCOPE OF THE PER/DRAFT PER

This PER/draft PER document relates only to the Anketell Point Port component of the WPIOP and has been
prepared in accordance with the Environmental Impact Assessment (Part IV Division 1) Administrative Procedures
2002 (EPA, 2002c), and in accordance with EPBC Act requirements. Facilities outside of this Proposal necessary for
the project (such as those associated with the mine and rail infrastructure, see Section 1.1) have been described
and assessed in a separate PER (API, 2010).
The scope of the environmental investigation and impact assessment for the PER/draft PER were defined in an
Environmental Scoping Document (ESD) approved by the EPA and DSEWPC.
This PER/draft PER is structured as follows:
Part 1 – Introduction, the Proposal and Existing Environment
Part 2 – Framework and Approach
Part 3 – Marine Environmental Impact Assessment
Part 4 – Terrestrial Environmental Impact Assessment
Part 5 – Social and Cultural Environmental Impact Assessment
Part 6 – Matters of National Environmental Significance
Part 7 – Environmental Management
Part 8 – Conclusions
Following Part 8 are chapters setting out the study team, the references and the abbreviations and acronyms. The
PER/draft PER concludes with three appendices. Appendix 1 contains a full list of Supporting Studies and
Investigations which are provided on a CD inside the back cover of the PER/draft PER; Appendix 2 contains a copy
of the ESD for this Proposal, and Appendix 3 contains drafts of all management plans prepared for the Proposal.

1.6

ENVIRONMENTAL IMPACT ASSESSMENT PROCESS

1.6.1

Overview

As outlined in Section 1.1, the Proposal was referred to the EPA under section 38 of the EP Act, and the EPA set
the level of assessment for the project at Public Environmental Review (PER) with an eight-week public review period.
At a Commonwealth level, it was determined that the Proposal constitutes a controlled action under the EPBC Act
for the following controlling provisions, and therefore, also required assessment, with the level of assessment set at
Public Environment Report (draft PER):


sections 18 and 18A: listed Threatened species and ecological communities;



sections 20 and 20A: listed Migratory species; and
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sections 23 and 24A: Commonwealth marine areas.

State assessment under the EP Act and Commonwealth assessment of the Proposal under the EPBC Act will be
separate, but to avoid duplication of processes, DSEWPC proposed to assess the Proposal under a “coordinated”
assessment (PER/Draft PER). This means that although assessment is separate, it is based on a single document
which has been prepared based on consideration of both sets of assessment processes.
API submitted a draft ESD on 11 September 2009. The document included a preliminary risk assessment of the
potential environmental impacts, risk rankings and potential management responses and a proposed scope of
investigations to assist in impact assessment.

A revised ESD, following receipt of comments from EPA and DEWHA

(now DSEWPC), was submitted to the EPA on 12 December 2009.

The EPA approved the ESD, subject to several

final amendments, on 16 March 2010 (see Appendix 2).
A draft PER/draft PER was submitted to the EPA and other state government agencies on 31 March 2010 and
DSEWPC on 13 April 2010.

The EPA provided its response to the draft document on 6 May 2010, and DSEWPC

provided its response on 30 July 2010.

The PER/draft PER was then amended to attend to the EPA’s and

DSEWPC’s comments, and submitted for approval for public release.

The PER/draft PER is made available for a

public review period of eight weeks, during which time the public may make submissions to the EPA and DSEWPC
regarding the Proposal.

1.6.2

Western Australian assessment process

Procedural requirements for environmental assessment prescribed under the EP Act are set out in the Environmental
Impact Assessment (Part IV Division 1) Administrative Procedures 2002 (EPA, 2002c) (Refer Figure 1.5).
Following the public review period, the EPA will provide copies of the submissions (with the names of private
individuals removed) to API.

API is then required to prepare a summary of the key issues and matters raised in the

submissions and respond to the satisfaction of the EPA.
The EPA will assess the Proposal, taking into account the PER/draft PER document, submissions, API’s response to
submissions, and advice obtained from any other persons it considers appropriate, and then submit an assessment
report to the Minister for Environment.

The report to the Minister will address the environmental factors relevant to

the Proposal, conditions and procedures to which the implementation of the Proposal should be subject, and any
other recommendations the EPA considers appropriate.
The Minister will then publish and circulate the report as soon as the Minister is reasonably able to do so.

In

accordance with section 100(2) of the EP Act, any person may lodge an appeal with the Minister for Environment
against the contents or recommendations of the EPA assessment report within 14 days of the publication of the
report.

Once appeals have been considered and determined by the Minister, the Minister then decides whether the

Proposal can be proceed and issues a “Statement that the Proposal may be implemented” which includes conditions
of approval under the EP Act.

The Minister’s decision and the conditions set can be appealed by the proponent

within 14 days of release.

1.6.3

Commonwealth assessment process

The assessment process under the EPBC Act is as illustrated in Figure 1.6.

It is coordinated with the EP Act

process in so far as the one document (this PER/draft PER) has been prepared to address all matters required
under both assessment processes, with this document being released for a simultaneous public review period
As required by the Commonwealth process, the PER/draft PER document will be finalised following closure of the
public submission period.

This requirement will be met through the preparation of an addendum document which

addresses issues raised in submissions received during the public review period, rather than a review of the
PER/draft PER document that was published for public review.

DSEWPC will then prepare an assessment report for

the Commonwealth Minister for Sustainability, Environment, Water, Population and Communities specifically
addressing the controlling provisions listed in Section 1.6.1.

Following consideration of DSEWPC’s recommendations,

the Minister determines whether the Proposal is approved under the EPBC Act and the conditions of approval.
Information included in this PER/draft PER will also be used in DSEWPC’s assessment of the Proposal under the Sea
Dumping Act, and decision made by the Minister under this Act.
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Figure 1.5

Flowchart of Western Australian Public Environmental Review process
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Flowchart of Commonwealth EPBC Act Public Environment Report assessment process
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Description of Proposal

API proposes to develop a deepwater port at Anketell Point to provide for the export of iron ore and possibly other
bulk commodities produced by the West Pilbara Iron Ore Project and projects of third parties. It is a requirement of
the State Government that any port at Anketell Point be ‘multi-user’ that is, that port capacity be available to third
parties on terms to be agreed with the State for the development of the port. As a multi-user port, the port will fall
under the jurisdiction of the Dampier Port Authority (DPA). The land and water of the port will be vested in the DPA.
API is in discussions with other potential early users of the port, MCC Australia Holdings (MCCAH) and Fortescue
Metals Group (FMG), and liaised with the Department of State Development and the DPA to develop a layout for the
port and determine the regulatory, tenure, commercial and administrative processes necessary for the development
of a multi-user port.
As the proponent for the multi-user port proposal, environmental approval is effectively being sought by API on
behalf of the State, API and third parties.

2.1

DEFINITION OF THE PROPOSAL

The nominal ultimate capacity of a port at Anketell Point is governed by the number of vessel movements in the
shipping channel, and is estimated to be in the order of 350 Mtpa. Development of the port infrastructure up to
this capacity will be staged and likely to occur over at least a twenty year period. API’s initial requirements for the
port are to export up to 45 Mtpa (comprising 30 Mtpa from the WPIOP Stage 1 and 15 Mtpa from WPIOP Stage
3

1a . As the port will be multi-user, to enable the foreseeable early demand for port development to be considered
and assessed by the EPA and DSEWPC, API has, with one exception, investigated and described a port infrastructure
development capable of providing a nominal 115 Mtpa of export capacity. The exception is the dredging of two
additional berth pockets (i.e. berths ‘3’ and ‘4’) which will be the subject of a separate assessment process once the
actual timing of these works, which is determined by third party project(s), is confirmed.
Given the practicalities and economies of engineering construction, to satisfy the initial demands of the WPIOP API
intends to construct infrastructure that will provide an initial export capacity up to 70 Mtpa.
Therefore, the Proposal for which environmental approval is sought comprises:


API infrastructure – the infrastructure API proposes to develop to facilitate the export of up of 70 Mtpa of
iron ore; and



Third party infrastructure – the infrastructure that is intended to be built by third parties to achieve a
nominal export rate of 115 Mtpa.

The components of API and third party infrastructure addressed in this Proposal are summarised in Table 2.1
Table 2.1

Components of API and third party infrastructure.

Group

Private or

Description

Common use
API infrastructure

Common use
infrastructure

Two berth pockets (berths ‘1’ and ‘2’) and turning basin
Shipping channel
3 dredge material disposal areas
Tug harbour
Causeway Dixon Island to product loading wharf
Causeway Anketell Point to Dixon Island
Product loading wharf

3

WPIOP Stage 1a - development of the Hardey resource, 45 km north west of Paraburdoo, currently the subject of
a feasibility study
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Group

Private or

Description

Common use
3.5 GL/a desalination plant
40 MW power station
Railway and rail loop
Private use
infrastructure

1 car dumper
Stockpile and export conveyors
Up to 2 ore stackers and 2 ore reclaimers
1 shiploader

Third party infrastructure

Private use
infrastructure

1 car dumper
Rail loop
Stockpile and export conveyors
Up to 2 ore stackers and 2 ore reclaimers
One shiploader
Ore stockpiles
Magnetite slurry pipeline and dewatering facilities, storage shed
DPA buildings
Offices workshops and miscellaneous buildings

Note:

Common User Infrastructure is infrastructure with an inherent capacity greater than API’s demand which will
be available for use by other parties and which is expected to ultimately vest in the DPA.
Private User Infrastructure is infrastructure dedicated to a particular operator or project and not
necessarily available for use by other parties.

A Proposal footprint envelope, that provides for the establishment of port terrestrial infrastructure and defined so as
to minimise disturbance to key environmental assets, in particular mangroves and the habitat of the skink Lerista

nevinae, is presented in Figures 2.1 and 2.2. The final design of the port precinct will be subject to review and
acceptance by the DPA and may also be influenced by the outcomes of indigenous heritage surveys. While this may
result in adjustments to the detail of the layout, the relocation of infrastructure within the designated Proposal
footprint envelope and within the nominated footprint size (770 ha) will not introduce any additional relevant
environmental factors or result in any material change in the environmental profile of the Proposal.
Figure 2.1 presents the overall development envelope for the Proposal. Figure 2.2 presents a more detailed view of
the terrestrial disturbance envelope in the proposed port area. Figure 2.3 presents how proposed API port
infrastructure fits within the disturbance envelope, to explain in part the basis for the location of the disturbance
envelope.
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Figure 2.1

Overview of Proposal
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Figure 2.2

Proposal terrestrial disturbance envelope – port area
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Figure 2.3

Conceptual API infrastructure within Proposal disturbance envelope
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API Infrastructure
The main components of API infrastructure are:


14 km of railway to complete the rail corridor from the mine;



one car dumper to unload the ore from the rail cars onto stockpile conveyors;



a stockpile conveyor to transport the ore from the car dumper to stockpile;



up to two slewing and luffing stackers to build the shipping stockpiles;



a shipping stockpile pad to store iron ore fines and lump;



up to two bucket-wheel reclaimers to move the ore from stockpile to the export conveyor;



one export conveyor from the shipping stockpiles to the ship-loading facilities;



a causeway between Anketell Point and Dixon Island (the Anketell Point–Dixon Island causeway),
incorporating a bridge, to support the export conveyor and service road;



a causeway between Dixon Island and the product-loading wharf (the approach jetty causeway) to support
the product conveyor and service road;



a product loading wharf to provide mooring for ore export ships;



a dredged shipping channel, two berthing pockets and turning basin to provide sufficient water depth for
cape size vessels;



offices, workshops, ancillary infrastructure;



three dredge disposal areas for disposal of dredge spoil;



quarry(s) to provide rock for construction of the causeways;



a temporary accommodation camp to provide sleeping, messing, ablution, and recreational facilities for up
to 900 people;



a main access road and one or more port service roads to provide vehicular access to and within the
port;



a 3.5 GL per annum desalination plant to provide water for dust suppression, potable purposes and
infrastructure maintenance;



a 40 MW power station;



bulk fuel storage facilities to store 40 Ml diesel;



workshops and office buildings; and



a wastewater treatment and disposal system.

The key environmental characteristics of the Proposal are presented in Table 2.2.

An ore process flow diagram is

presented in Figure 2.4. Figure 2.5 and Figure 2.6 illustrate conceptually how API infrastructure could appear at the
port.
Table 2.2

Key characteristics of the Proposal

Element

Description

Marine Component
Marine footprint

Total marine footprint is not more than 2,380 ha, comprising:


590 ha marine infrastructure footprint; and



1,790 ha marine dredge material disposal areas.

Shipping channel

17.6 km long and 200 m wide (widening to 300 m at the seaward end) and dredged to a
depth of -15.7 to -16.9 m CD (480 ha).

Dredge volume

Total dredge volume 26.6 million m3

Dredging duration

Approximately 17 months.

Piling duration

Approximately 18 months
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Description

Berth pockets and
turning basin

Two berth pockets dredged to -20 m CD plus turning basin dredged to -11.5 m CD (90
ha).

Jetty and productloading wharf

560 m long piled trestle jetty and wharf with two-sided berthing (two berths in total)
incorporating the brine discharge diffuser from the desalination plant.

Approach jetty
causeway

920 m long (originating from the northeast end of Dixon Island) connecting to jetty and
wharf (including a small tug harbour at the northern end).

Anketell Point–Dixon
Island causeway

1000 m long rock armour causeway (including a 100m long bridge) crossing Bouguer
Passage.

Dredge material
disposal areas

Spoil Dump 1 (mE;mN)

Spoil Dump 2 (mE;mN)

Spoil Dump 3 (mE;mN)

512164;7731338

515637;7731338

520855;7736867

520855;7735019

514171;7746094

517389;7746094

514633;7729491

512164;7729491

517382;7735019

517382;7736867

517389;7744245

514171;7744245

Capacity:

Capacity:

12 million m

3

Capacity:

15 million m

7 million m3

3

Terrestrial
Component
Terrestrial footprint

Total terrestrial footprint is not more than 770 ha, comprising:


752 ha mainland footprint; and



18 ha Dixon Island footprint.

Ore transport and
storage
infrastructure
(including rail link)
for 115 Mtpa

Two car dumpers, conveyors, stockyards ore stackers and ore reclaimers, pipelines, 14 km
of railway (including two loops) terminating approximately 3 km immediately south of
Anketell Point.

Construction and
operations support
infrastructure

Accommodation camps, administration facilities, workshops, quarry and quarry
infrastructure, power plant, desalination plant, fuel farm (including refuelling and ancillary
infrastructure and bulk fuel storage facilities), waste water infrastructure, drainage controls,
pipelines, service corridors, communication towers, sea wall, construction laydown areas,
Dampier Port Authority facilities, magnetite filter and storage infrastructure, other industry
facilities and infrastructure.

Access roads

From the North West Coastal Highway parallel to railway, within the transport corridor;
and from Wickham to Anketell Point.

Desalination plant

Production of up to 3.5 GL potable water per annum (intake of 18 ML/day of seawater).
Brine discharge of 8.8 ML/day.

Power plant

A 40 MW natural-gas-fired power station (with diesel back up) and transmission lines.

Accommodation
camps

Approximately 900 persons during construction.

Quarry

Mainland: Adjacent to existing quarry site.
Dixon Island: Quarry area west and east of the shipping conveyors.
Both quarries are proposed to source materials for causeway construction.

Dixon Island
conveyors

For transporting product from Anketell Point to the product-loading wharf.
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Element

Iron ore handling – port operations
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Conceptual onshore infrastructure (API)

Figure 2.6

Conceptual marine infrastructure (API)
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2.2

DEVELOPMENT SCHEDULE

Subject to receipt of prerequisite approvals, the API schedule for development of the port component of the WPIOP
is:


Commencement of construction

Q4 2011



Commencement of commissioning and production

Q4 2013

2.3

MARINE CONSTRUCTION AND INFRASTRUCTURE

2.3.1

Dredging programme

The proposed general dredging methodology will first involve a trailer suction hopper dredge for the soft and
overlaying materials. A cutter suction dredge will then be employed to crush and loosen harder material, making it
suitable for subsequent pick-up with the hopper dredge.

Approximately 75% of the material to be dredged will be

removed by hopper dredges, with the balance to be removed by the cutter suction dredge. Table 2.3 summarises
the general characteristics of the material to be dredged within each section (refer to Figure 2.7 for dredge section
locations).
Table 2.3

Characteristics of material to be dredged

Dredge Section

Sediment Description (AECOM, 2009e)

(see Figure 2.6)
1

Borehole data indicate that the first 5 to 7 m generally uncemented sandy material with
4

about 40% fines . The deeper layer is composed of calcareous cemented sediments.
2

Seismic refraction survey indicates material with a similar composition as in Section 1 above.

3

Seismic refraction survey indicates majority of material is uncemented/soft material.

4

Borehole data indicate that there is 1 to 3 m of fine to coarse-grained silty sand (15% to
25% fines) overlaying weak rock.

5

Borehole data indicate a layer (depth decreasing offshore from 4 m to 1 m) of fine to
coarse-grained silty sand (10% to 15% fines) overlaying weak rock.

6

Borehole data indicate a layer of 1 to 2 m of fine to coarse-grained silty sand (10% to
15% fines) overlaying weak rock.

7

Borehole data indicate a layer of 1 to 2 m of fine to coarse-grained sand (5% fines)
overlaying weak rock.

Depending on the design of the cutter suction dredge, the rock will be crushed and left on the sea floor (no
suction pumps) or the rock will be crushed, sucked up by the underwater pump and placed directly behind the
cutter head on the sea floor.

A sweep barge and tug will be required to ensure a fairly level seabed during and

after operations.
The proposed plant for the dredging works includes the following:


one trailing suction hopper dredge with a nominal carrying capacity of 5,000 m3;



one trailing suction hopper dredge with a nominal carrying capacity of 10,000 m3;



one trailing suction hopper dredge with a nominal carrying capacity of 20,000 m3; and



one cutter suction dredge.

The combination of dredging equipment detailed above is the planned combination that would suit the construction
programme. The actual dredge equipment employed during construction may be influenced by equipment availability.

4

“Fines” in this context are silt- and clay-sized particles of diameters up to 75 µm.
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It is anticipated that the 5,000 m3, 10,000 m3 and 20,000 m3 hopper dredges will begin the dredging simultaneously
in week 1, with the cutter suction dredge mobilising six weeks later in week 7. The primary use of the 5,000 m3 and
10,000 m3 hopper dredges is to provide the required depth for the more efficient 20,000 m3 hopper dredge to
operate.
Dredge material will be placed into three dredge material disposal areas (see Figure 2.7). As currently defined,
disposal area 1 (inshore) has a capacity of 12 million m3, disposal area 2 (central) has a capacity of 15 million m3,
and disposal area 3 (offshore) has a capacity of 7 million m3.
Further details on the dredging programme and methods, where applicable to the assessment of environmental
impacts, are given in Sections 7 to 9 of this document.
Maintenance dredging of the dredged shipping channel, berth pockets and turning basin may be required on an
infrequent basis (estimated at once every 10 years, although it is noted that the Cape Lambert Port A channel and
berth pockets, dredged approximately 40 years ago, are yet to require maintenance dredging).

2.3.2

Anketell Point-Dixon Island causeway

A causeway linking Anketell Point and Dixon Island is proposed.

The causeway will be constructed to a level of

approximately +10.5 m CD and will incorporate a 100 m long bridge, providing a 75 m wide opening through which
tidal water can flow.
It is proposed that, for a period of approximately six months during the construction phase, a continuous rock
causeway be established with a local low-level (+7 m CD) deviation to the east of the bridge site.

This is required

to enable the transport of approximately 1.6 million m3 of causeway core material and rock armour to be used in
the construction of the approach jetty causeway linking the product-loading wharf to Dixon Island.
While the required core material and rock armour is being transported onto Dixon Island across the temporary solid
causeway, a piled bridge will be constructed adjacent to the deviation over a two month period currently scheduled
for the end of quarter 2, 2012.

Once the required core material and rock armour has been transported onto Dixon

Island and the bridge has been completed, the temporary deviation will be removed. Earthworks on Dixon Island will
take approximately 3 months to complete and include some blasting in the proposed infrastructure areas. Blasting
will be managed by carefully managing the timing, blasting direction, intensity and using blasting technologies to
minimise vibration and noise transference to the west of the construction area.

2.3.3

Approach jetty causeway, wharf and tug harbour

The 920 m approach jetty causeway and the tug harbour will be core and rock armour structures, utilising rock
armour between 0.25 and 14 tonnes. The causeway connects to a 560 m long piled approach jetty and product
loading wharf with two ship berths. In the order of 90 piles will be driven to support a deck on which a service
road and product conveyors will be constructed. Jetty abutment piling is currently scheduled for approximately three
weeks from the beginning of quarter 4, 2012 and piling for the southern end of the wharf is anticipated to start
with a jack-up pile driver through to the end of quarter 4, 2012. From the end quarter 4, 2012 and the
commencement of quarter 1, 2013 a cantitraveller will be erected to continue wharf piling through to the end of
quarter 2, 2013. Jetty piling will use the jack-up pile driver between part way through quarter 1 through to the end
of quarter 2, 2013. Dolphin piling will then continue from the end of quarter 2 through to the end of quarter 3,
2013. Piling in the tug boat harbour is currently scheduled for two to three weeks during the first period of quarter
4, 2013.
Further details on the construction programme and methods, where applicable to the assessment of environmental
impacts, are given in Part 3, Marine Environmental Impact Assessment.

2.4

PORT INFRASTRUCTURE

2.4.1

Ore handling, transport and storage

Ore handling, transport, and storage facilities located at the port will include the rail loop, up to two car dumpers,
transfer conveyors, stockpiles and up to four ore stackers and reclaimers.

This infrastructure is illustrated in

Figure 2.8.
Ore will be unloaded at the port facility from the rail cars by two-wagon rotary car dumpers. The nominal capacity
of each car dumper is 10,000 tonnes per hour (tph).
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stockpile the ore. The shipping stockpile pad will accommodate a number of rows of “live” stockpiles, and additional
rows of bulkout stockpiles. Bucket-wheel reclaimers will be used to reclaim the ore from the stockpile and feed the
conveyor that will transfer ore across Bouguer Passage to Dixon Island, and then to the ship loading facilities.

Figure 2.8

2.4.2

Conceptual diagram showing approximate location of proposed ore storage infrastructure

Accommodation

API has provided for temporary, 900 bed accommodation camps within the Proposal area. API is working with the
State and local governments to determine the optimum means of providing workforce accommodation that aligns
with government objectives for the development of the Karratha region. This could involve the establishment of
accommodation in Wickham, Roebourne, Point Samson or Karratha, subject to land availability and obtaining
planning and other prerequisite approvals.

2.4.3

Power supply

A 40 MW dual-fuel (gas/diesel) power station is proposed on the port site to the supply of energy for port
operations, including seawater desalination, ore handling, ship loading, administration and accommodation. The
primary fuel type will be natural gas, is intended to be sourced from the northwest gas pipeline network.

Diesel will

be used as a contingency for times when gas supplies are interrupted. The 40 MW capacity exceeds the demand
for API’s proposed port operations and will provide power for third party port users.
There is the potential to source power from the North West Interconnected System managed by Horizon Power. A
33kV connection to this grid would obviate the need for significant onsite power generation for port operations.

2.4.4

Water supply

A 3.5 GL/a desalination plant is proposed, which will provide the water required to support port operations with ore
throughput up to 115 Mtpa. Approximately 1.5 GL/a of water will be required for port operations with ore
throughput of 70 Mtpa. The majority of this water is required for dust suppression, and minor volumes used for
potable, infrastructure maintenance and other miscellaneous purposes.
Brine disposal will occur through a brine discharge diffuser, which will be located at the end of the approach jetty
and will be designed to maximise the initial dilution of brine discharge.

The desalination plant is discussed further

in Section 10.3.2 of this document.
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Ore will be conveyed to a stockpile pad. Slewing and luffing stackers will be used at the shipping stockpile pad to
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Water requirements during construction are unlikely to be significant. Minor quantities of scheme water may be
obtained during construction subject to availability.
A groundwater investigation programme in proximity to the Port area is planned and will be implemented subject to
land access. Modular small scale desalination plants may be utilised during the construction phase depending on
the success of groundwater investigations.

2.4.5

Wastewater treatment system and waste disposal

Permanent and temporary wastewater treatment plants will be established to treat sewage from the accommodation
camp, workshops and office buildings. Treated wastewater will be disposed via spray irrigation of areas that will be
located away from sensitive receptors, such as creeklines and the coastline.

Modular wastewater treatment units

commonly used throughout Western Australia and licensed by the DEC under Part V of the EP Act will be used.
Recyclables will be separated from the waste stream while all putrescibles and inert wastes from port construction
and operational activities will be disposed of at local licensed landfill facilities.
Wastes will be stored, transported and disposed of in accordance with the relevant guidelines and legislation.
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Overview of existing environment

3.1

INTRODUCTION

The following section provides a summary of the existing environment as it relates to the:


climate;



marine environment;



terrestrial environment; and



social environment.

The Proposal area encompasses land at Anketell Point and part of an adjoining island, Dixon Island (Figure 1.2).
Dixon Island is separated from the mainland by Bouguer Passage, which includes an intertidal area approximately
0.7 km wide that effectively connects the island and the mainland at times during the tidal cycle. This connection is
evident in the aerial photograph presented at Figure 8.5. As a consequence of this connection and proximity to the
mainland, the island does not exhibit any unique or distinguishing environmental values from that of the mainland,
as may arise from separate evolutionary pressures or an isolation from environmental stressors. Flora and fauna
assemblages of the island are typical of the mainland, and no species of conservation value have been recorded on
the island that does not occur elsewhere.
The technical information provided in this section of the PER/draft PER is based on the range of supporting studies
conducted to facilitate the Proposal’s assessment.

These studies, listed below, were undertaken by various technical

specialists, and are included in full as Appendix 1 on the CD attached to the back cover of the PER/Draft PER.
They are also referred to as appropriate in the discussion on assessment of potential impacts on various
environmental factors as described in Sections 7 – 20 inclusive.

The primary number of each supporting study

listed below relates to the section number of this PER/draft PER where impacts are discussed as relevant to each
environmental factor.


Supporting Study 7.1: Marine Environmental Modelling
APASA 2010. Anketell Point marine environmental modelling. August. Report prepared by Asia-Pacific ASA
Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 7.2: Marine Environmental Modelling Review
Des Mills Marine Environmental Reviews. 2010. Review of APASA draft report APIJV West Pilbara Iron Ore
Project: Dredge Spoil Dispersion Modelling Hydrodynamic and Wave Model Validation. February. Prepared by
Des Mills Marine Environmental Reviews for AECOM Australia Pty Ltd, Perth, Western Australia.



Supporting Study 7.3: Baseline Water Quality and Sedimentation Assessment
AECOM 2010. Baseline water quality and sedimentation assessment. October. Report prepared by AECOM
Australia Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 7.4: Benthic Habitat Mapping
Mscience 2008. Cape Lambert benthic habitat mapping: Benthic marine habitats at Cape Lambert West,
Bezout, Dixon, and Delambre islands. December. Report prepared by Mscience Pty Ltd for Maunsell Australia
Pty Ltd, Perth, Western Australia.



Supporting Study 7.5: Benthic Habitat Assessment
AECOM 2010. Anketell Point Port marine benthic habitat assessment. August. Report prepared by AECOM
Australia Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 7.6: Benthic Primary Producers
AECOM 2010. Anketell Point Port marine benthic primary producers. August. Report prepared by AECOM
Australia Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 7.7: Review of sedimentation thresholds
Ayling, T. 2010. Review of sedimentation thresholds for prediction of dredging impacts on coral health.
Memorandum prepared by Tony Ayling for API Management. Pty Ltd, Como, Western Australia.
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Supporting Study 8.1: Bouguer Passage Studies
API. 2010. API West Pilbara Iron Ore Project Stage 1 – Bouguer Passage Studies. August. Report prepared
by WorleyParsons Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 9.1: Humpback Whale and Other Megafauna
CWR 2010. A description of humpback whale and other megafauna distribution and abundance in the
western Pilbara using aerial surveys – 2009/2010. November. Report prepared by Centre for Whale
Research (WA) Inc for API Management Pty Ltd, Como, Western Australia.



Supporting Study 9.2: Marine Turtle Surveys
Pendoley. 2010. API Project Anketell Point marine turtle surveys. January. Report prepared by Pendoley
Environmental Pty Ltd for AECOM Australia Pty Ltd, Perth, Western Australia.



Supporting Study 9.3: Underwater Noise Assessment
SVT. 2010. Anketell Point Port Underwater Noise Assessment. December. Prepared by SVT for API
Management Pty Ltd, Como, Western Australia.



Supporting Study 9.4: Coastal Processes Investigations
Oceanica. 2010. Anketell Point Port Coastal Processes Investigations, July. Report prepared by Oceanica
Consulting Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 9.5: Whale Impact Risk Assessment
AECOM 2010.

Whale Impact Risk Assessment, Anketell Point Port.

October. Report prepared by AECOM

Australia Pty Ltd for API Management Pty Ltd, Como, Western Australia.


Supporting Study 10.1: Sediment Sampling and Analysis Implementation Report
Oceanica. 2010 Anketell Point Port (APP) Sediment sampling and analysis implementation report. August.
Report prepared by Oceanica Consulting Pty Ltd for API Management Pty Ltd, Como, Western Australia..



Supporting Study 10.2: Addendum to Sediment Sampling and Analysis
API. 2010. API West Pilbara Iron Ore Project – Stage 1. Addendum to Sediment Sampling and Analysis
Report. October.



Prepared by WorleyParsons for API Management Pty Ltd, Como, Western Australia.

Supporting Study 11.1: Risk Analysis for Hydrocarbon Spills
APASA. 2010. Quantitative Exposure Risk Analysis for Hydrocarbon spills from API Operations at Anketell
Point. August.

Report prepared by Asia-Pacific ASA Pty Ltd for API Management Pty Ltd, Como, Western

Australia.


Supporting Study 12.1: Flora and Vegetation Assessment
AECOM. 2010. Level 2 Flora and Vegetation Assessment of Proposed Anketell Point and Dixon Island
proposed Port Development areas. July. Report prepared by AECOM Australia Pty Ltd for API Management
Pty Ltd, Como, Western Australia.



Supporting Study 13.1: Terrestrial Vertebrate Fauna Survey
Phoenix. 2010. Terrestrial Vertebrate Fauna Survey for Anketell Point Rail Alignment and Port Projects. July.
Final report prepared by Phoenix Environmental Sciences Pty Ltd for API Management Pty Ltd, Como,
Western Australia including addendum letter dated 28th September 2010.



Supporting Study 13.2: Migratory Wader Assessment
AECOM. 2010. Migratory Wader Assessment Report. November. Report prepared by AECOM Australia Pty Ltd
for API Management Pty Ltd, Como, Western Australia.



Supporting Study 13.3: Short-range Endemic Invertebrate Fauna Survey
Phoenix. 2010. Short-range Endemic Invertebrate Baseline Survey Report. Anketell Point Rail Alignment and
Port Projects. July. Final report prepared by Phoenix Environmental Sciences Pty Ltd. For API Management
Pty Ltd, Como, Western Australia.



Supporting Study 13.4: Subterranean Fauna
Phoenix. 2010. Subterranean Fauna Desktop Review Anketell Point Port Project. February. Report prepared
by Phoenix Environmental Sciences Pty Ltd for API Management Pty Ltd, Como, Western Australia.



Supporting Study 17.1: Air Quality Particulate Modelling
ENVIRON. 2010. Particulate Modelling Assessment for Proposed Anketell Port Operations 115 Mtpa Export
Scenario. September. Report prepared by ENVIRON Australia Pty Ltd. For API Management Pty Ltd, Como,
Western Australia.
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ENVIRON. 2010. Air dispersion modelling of proposed Power Station, Anketell Point Port Operations.
September. Report prepared by ENVIRON Australia Pty Ltd. For API Management Pty Ltd, Como, Western
Australia.
Supporting Study 18.1: Noise Impact Assessment



Lloyd George Acoustics. 2010. Noise Impact Assessment West Pilbara Iron Ore Project, July. Report
prepared by Lloyd George Acoustics Pty Ltd for API Management Pty Ltd, Como, Western Australia.

3.2

CLIMATE

The climate of the Pilbara region can be generically classified as “hot, persistently dry desert” (Köppen, 1931).
region is characterised by high temperatures, high evaporation rates and low rainfall.
seasons:

The

The Pilbara has two major

hot summers from October to April, when the majority of rainfall occurs (often called the “wet season”),

and mild, relatively dry winters from May to September (often called the “dry season”) (Table 3.1).
Pilbara is highly seasonal and also varies considerably from year to year.

Rainfall in the

The area is subject to occasional

tropical cyclones, which contribute the majority of the rainfall in the coastal areas (DEWHA, 2009a).

Annual

evaporation is considerably higher than rainfall in the region and also demonstrates a pronounced seasonal pattern
(Pearce et al., 2003; Wells and Walker, 2003).
Table 3.1

Long-term (1881 to 1 September 2009) temperature and rainfall statistics from Cossack (closest
Bureau of Meteorology meteorological station to Anketell Point)
Temperature (°C)
Mean Minimum

Mean Maximum

Rainfall (mm)
Mean

Mean No. Of Days of
Rain > 1 mm

January

25.8

36.6

52.8

2.0

February

25.7

36.2

65.4

2.7

March

24.8

35.9

65.7

1.8

April

22.1

33.4

36.6

0.8

May

17.7

29.0

25.9

1.0

June

14.8

25.3

29.0

1.7

July

13.3

24.4

18.3

1.1

August

14.3

26.8

8.4

0.4

September

16.7

29.8

1.1

0.1

October

19.6

33.4

0.5

0.1

November

22.2

35.9

0.9

0.1

December

24.6

36.6

5.6

0.4

Annual

20.1

31.9

314.8

12.2

Source: Bureau of Meteorology (2009).

Cyclones
The northwest Australian coast between Broome and Exmouth is the most cyclone-prone region of Australia (BoM,
n.d.).

On average, one tropical cyclone occurs during each cyclone season, forming over the warm ocean waters

off the northwest coast between longitude 105 E and 125°E.

Although very few cyclones have occurred in

November, the cyclone season typically extends from early November to late April (AECOM, 2009a).

Wind climate
A seasonal variation in wind climate exists in the Pilbara region, with westerly winds dominant during the summer
months (October to April) and easterlies dominant during winter months (May to December) (Figure 3.1).
generally at their weakest during the transition periods between summer and winter.

Winds are

Autumn is generally the

calmest period, with relatively light easterlies and westerlies predominating (Figure 3.1).
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a)

summer

b)

c)

winter

autumn

Source: Supporting Study 7.1.
Figure 3.1

Seasonal wind roses for Legendre Island calculated from data from 1993 to 2008

3.3

MARINE ENVIRONMENT

3.3.1

Geomorphology

The Pilbara is the only arid coastal zone in the world that consists of riverine floodplains backed by a high-relief,
Pre-Cambrian hinterland in a (generally) non-tectonically active setting (Semeniuk, 1993, 1996).

At the coast, the

Pilbara features a “Holocene zone,” which is made up of modern sand, gravel and mud sediments of varying
thickness overlying the Pre-Cambrian igneous rock and Pleistocene limestone, which outcrops in places.

The

sediment of the coastal Pilbara is described as being dominated by terrigenous (i.e., land-derived) sand, mud, gravel
and clay from the upland rivers, with a smaller proportion of marine-derived skeletal sand, gravel and mud
(Semeniuk, 1993, 1996).

Small-scale alluvial fans form at the point where small creeks discharge onto tidal flats,

and sediment aprons form where sheet wash occurs.

The coastal plains feature riverine plains and deltas, tidal

flats and coastal dunes that have formed during the Quaternary period.

The Dampier/Nickol Bay area lies on the

Abydos Plain, which is a major feature of western Pilbara geology.

Anketell Point Port Development Proposal PER/draft PER, December 2010

Page | 3-40

API Management Pty Ltd

coastal zone.

The archipelago is a ria (drowned river valley) formation, being formed prior to the last sea level rise

in much the same manner as the rocky Pilbara hinterland.
that has been “drowned” by sea-level rise.

In essence, the archipelago is a geographical feature

Semeniuk (1996) indicates that these strike ridges have a profound

effect on coastal geomorphology through disruption of coastal processes that would otherwise continue along the
coast.
Semeniuk et al. (1982) divide the coastline of the Dampier Archipelago into five regional units, based on
geomorphology and oceanography, one of which is the Nickol Bay Complex, which incorporates the area to the east
of the Burrup Peninsula, including Anketell Point and Dixon Island (Figure 3.2).

Wells and Walker (2003) describe

Nickol Bay as having extensive mudflats along its southern and eastern shores and a wide mangrove zone in the
upper tidal zone.
shoreline.

The mudflats, likely to be located within upper intertidal areas, are indicative of a sedimentary

The mudflats within the bay are bordered on the seaward side by extensive fringing mangrove stands,

indicating that the shores of Nickol Bay are relatively sheltered from wave erosion by the submerged ridges of Cape
Lambert and the Burrup Peninsula (Figure 3.2) (AECOM, 2009b).
The influence of Dixon Island on coastal geomorphology is apparent from preliminary investigation of aerial
photography.

The southern side of Dixon Island is connected to the mainland (across Bouguer Passage, also called

Bouguer Entrance) by an expanse of unconsolidated sediments approximately 700 m wide at the narrowest point.
The sediment appears to be a tombolo-like geomorphic structure linking the mainland to the island via a shallow
bridge of sediment (Pethick, 1984), which is exposed at low tide.

The structure is likely to be caused by a

combination of protection of the area from wave action and the subsequent accretion of sediments, as well as by
direct sediment input from local drainage lines and creeks.
intertidal sand flats, dominated by fine to coarse sands.

To the east and west of Bouguer Passage are deeper

Intertidal reefs extend offshore from the northern and

western coasts of Dixon Island, as well as from the north western coast of Anketell Point.

3.3.2

Bathymetry

Anketell Point is located on the North West Shelf, which comprises 95,000 km² of continental shelf extending from
the North West Cape of Western Australia to the Arafura Sea.
into Pleistocene limestone, with a gentle, even incline.
and small islands that are randomly located.

The shelf exhibits a plane, unconformity surface cut

The surface is broken locally by upstanding limestone reefs

Local biogenic accretion on the shelf has formed sheets and mounds

of corals, calcareous algae and bioclastic sand and gravel deposits.

Bioerosion, physical erosion and dispersion

processes on the shelf have produced a variable mosaic of geomorphic and sedimentary features, ranging from
residual upstanding limestone outcrops with sediment aprons to winnowed sediment veneers on limestone pavements
and sediment blankets (Semeniuk, 1993).
Nickol Bay and Dixon Island are located within the eastern part of the Dampier Archipelago.

Nickol Bay is an

extensive, shallow marine bay, approximately 35 km by 20 km, bounded by the Burrup Peninsula along its western
edge, with Dixon Island located at the eastern side of its mouth (Figure 3.2).

A uniform, gentle sea-floor inclination

is indicated on bathymetric charts, with a water depth of approximately 20 m at the northern margin, which
progressively declines towards the intertidal zone in the south (Semeniuk et al., 1982).

A steep slope around the

Dampier Archipelago represents the position of a former shoreline and sharply demarcates Nickol Bay from the
oceanic waters of the inner part of the North West Shelf (Jones, 2004a).
Waters adjacent to Anketell Point are generally shallow (less than -3 m below chart datum [CD]).

Dixon Island and

Anketell Point are separated by Bouguer Passage, where water depths are as shallow as +2.7 m CD.

On the

northern side of Dixon Island, water depths quickly (i.e., within a few hundred metres of the shore) drop to more
than -7 m CD (see Figure 3.3).
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The Dampier Archipelago is a local “strike ridge” of Pre-Cambrian rock extending from the hinterland into the

Bathymetry within the Anketell Point region
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Source: Australian Hydrographic Office (1988)
Figure 3.3

Bathymetry adjacent to Anketell Point and Dixon Island
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3.3.3

Wave climate and water movement

Water movement in the coastal waters of Anketell Point and Dixon Island is a result of a complex combination of
wind-forced waves (both swell waves and locally generated wind waves), tides and currents.

The extreme metocean

conditions for Anketell Point are likely to be controlled by tropical cyclones (AECOM, 2009a).

Wave climate
Ocean swells generally come from the Indian Ocean (from the southwest), summer monsoonal activity (from the
west-northwest), and tropical cyclones.

Long-period swell from the southern Indian Ocean is refracted by the

regional bathymetry to approach the Pilbara coast predominantly from the north and northwest, with further
refraction and diffraction due to the bathymetry and islands of the North West Shelf (Semeniuk, 1996).

Dixon Island

is protected from westerly swell waves by the Burrup Peninsula to the east and the offshore islands to the
northwest and from locally generated seas travelling from the east by Cape Lambert.
Typical offshore swell height is about 2 m in winter and 1 m in summer, with periods of about 12 to 16 seconds.
Swells generated offshore during storms and cyclones can reach heights of more than 5 m, with a theoretical
maximum of almost 20 m.

Bottom friction over the shallow seabed, breaking on reefs, and blocking by islands and

promontories within the archipelago aid in a reduction of oceanic swells to less than half their original size and
energy (Osborne et al., 2000).
Dixon Island is affected by locally generated seas travelling from the west-northwest quarter.
are more common, although the fetch is relatively short (25 km).

Winds from the west

Winter easterlies commonly generate 1 to 2 m

waves at 6 to 8 second intervals in the offshore waters of the region.
Wave hindcast modelling completed by RPS Metocean Engineers (AECOM, 2009a) indicates that, inshore at the
proposed berth location, summer conditions are characterised by waves propagating from the west-northwest and
north-northwest with a mean significant wave height of 0.43 m.

Winter conditions at this location are characterised

by waves propagating from the east-northeast through north-northwest with a mean significant wave height of
0.45 m, with peak wave heights during June (0.58 m) and July (0.52 m).

Swell-dominated sea states (wave period

>10 seconds) are generally restricted to the north-northwest.
At the proposed shipping channel entrance, modelling indicates that summer conditions are characterised by waves
propagating from the west-northwest with a mean significant wave height of 0.72 m.

Winter conditions are

characterised by waves propagating from the east-northeast through west-northwest with a mean significant wave
height of 0.80 m, with peak wave heights during June (1.06 m) and July (0.93 m).

Swell-dominated sea states

(wave period >10 seconds) are generally restricted to the west-northwest and northwest directions.
Extreme wave conditions for Anketell Point are likely to be controlled by tropical cyclones, noting, however, that
waves in the nearshore area are likely to become depth limited.

Preliminary estimates of the 100-year-return-period

storm still-water level is 7.6 m (AECOM, 2009a).

Tides
The tides in the Dampier Archipelago region are macrotidal (large tidal range) and semidiurnal (two high and two
low tides per 24-hour period), with an inequality between the two daily tides (a difference in heights between
successive lows and highs).

The tides range from a maximum of 6.3 m during spring tides (mean of 4.6 m) and a

mean neap tidal range of 1.2 m (Osborne et al., 2000; Table 3.2).
Table 3.2

Tidal levels for Anketell Point berth location

Tide Level

Tide Level
(m CD*)

(m AHD*)

Highest astronomical tide (HAT)

+6.21

+2.81

Mean high water spring (MHWS)

+5.45

+2.05

Mean high water neaps (MHWN)

+3.85

+0.45

Mean sea level (MSL)

+3.21

-0.19

Mean low water neaps (MLWN)

+2.68

-0.72

Mean low water spring (MLWS)

+0.85

-2.55

Lowest astronomical tide (LAT)

+0.05

-3.35

Source: Commonwealth of Australia (2008).
*Chart datum (CD) is 3.4 m above Australian Height Datum (AHD).
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The Dampier Archipelago region is located in the inshore zone of an expansive shelf region, with the many islands
and reefs in the area reducing the influence of the Leeuwin Current and other broad-scale currents (e.g., the
Indonesian Throughflow).

The Leeuwin Current probably only has an indirect influence on circulations within the

archipelago, distorting the regular tidal current profile at its outer edge (Pearce et al., 2003).

Small-scale currents

within the region are spatially and temporally variable due to the area’s complex bathymetry and changing patterns
of wind and tide (the principal forces behind currents) (Osborne et al., 2000).

The propagation of continental-shelf

waves forced by alongshore wind stresses, particularly during cyclones, can also generate alongshore current surges
(Pearce et al., 2003).
As a result of tidal activity within the region, water oscillates throughout the archipelago over a distance of 5 to
10 km.

Net water movement can, however, be very small during spring tides, as water is continually brought back

almost to its original location on each tidal cycle.

A relaxation in tidal stirring during neap tides allows greater

influence by the wind and thus greater net movement of water.
current direction.

Prevailing winds also have a strong influence on

Therefore, net water transport throughout the archipelago is northwards during summer and

northwestwards during winter in response to the prevailing seasonal wind directions (Osborne et al., 2000).
Inshore flows are mainly parallel to the coast at speeds of between 0.05 and 0.25 m/s, depending on the tide.
Around the islands of the archipelago, flows range from 0.01 to 0.4 m/s, with flows of up to 0.8 m/s along the
channels between islands.

Currents over the exposed mid-shelf region generally run perpendicular to the depth

contours, with speeds ranging from 0.1 to 0.5 m/s (Osborne et al., 2000).
The ambient current regime at Anketell Point is generally dominated by tidal forcing, although during neap tides
(weak tidal forcing) strong wind forcing can begin to control the current regime.

Data collected from acoustic

doppler current profilers deployed intermittently over an 18-month period between March 2007 and April 2009
indicate that, at the proposed berth location, the mid-depth currents typically vary between 0.2 and 0.6 m/s, with
flood currents to the southwest and ebb currents to the northeast (AECOM, 2009a).

The mid-depth currents at the

offshore end of the proposed shipping channel vary from 0.4 to 1.1 m/s, with flood currents flowing to the south
and ebb currents flowing to the north (AECOM, 2009a).

3.3.4

Shoreline movement and sediment transport

Semeniuk (1993, 1996) suggests that the Pilbara coast should typically be viewed as being wave-dominated,
producing the conditions required to form delta-land morphology and other wave-dominated coastal landforms.
However, within protected embayments (such as Nickol Bay) and inlets, tidal processes are dominant; and smallscale bedforms, such as megaripples and sand waves, are more likely to be produced (Semeniuk, 1993, 1996).
Runoff and flow from rivers and creeks introduce sediment along the coast, but these processes are intermittent
due to very low rainfall, being generally restricted to during and immediately following major thunderstorms and
cyclonic activity, when an entire year’s rainfall may fall in a single day and transport significant amounts of
sediment from local uplands or supratidal zones onto high tidal flats (Semeniuk, 1993, 1996).

The largest

watercourse in the area is the Nickol River, located west of Dixon Island, which Semeniuk (1996) classifies as having
a moderate discharge.

There are also contributions from the Harding River and several other smaller watercourses,

including Lulu Creek (west of the Nickol River) and Rocky Creek (draining just west of Dixon Island) (see Figure 3.16
for location of the Harding River, Nickol River and Rocky Creek).
Historical aerial imagery, captured at approximately 10-year intervals between 1968 and 2009, shows no significant
changes in the geomorphology and shoreline of Dixon Island (AECOM, 2009c).

This indicates that, between 1968

and 2009, the coast has been relatively stable and is not undergoing significant erosion or accretion (AECOM,
2009c).
Preliminary numerical modelling suggests the following potential sediment transport patterns around Dixon Island:


during summer spring tides, there is likely to be a relatively strong net potential sediment transport along
the north coast of Dixon Island to the northeast;



during winter spring tides, the net potential sediment transport reverses, causing net potential sediment
transport to occur in a southwest direction;



areas of erosion and accretion may occur within the southwestern opening of Bouguer Passage during
both summer and winter;
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inside the northeastern opening of Bouguer Passage, the potential net sediment transport during the winter
months will be to the southwest, while the potential net sediment transport during the summer months will
be to the northeast; and



at the centre of Bouguer Passage, there is consistently low to no residual distance vectors above the
sediment entrainment threshold; this indicates that this is likely to be an area of sediment deposition
(AECOM, 2009c).

This numerical modelling of sediment transport aligns with the patterns observed within geomorphic units and
surface sediments from the Dixon Island area.

The centre of Bouguer Passage is shallower than the surrounding

areas and dominated by silty sand material, indicating a relatively stable depositional zone.

Either side of this

central area are deeper intertidal sand flats; these are places of more active sediment movement, and it may be
that the stronger currents in these areas have winnowed away the finer silt-sized material (AECOM, 2009c).

3.3.5

Water quality

Regional
Deeper waters of the North West Shelf are usually temperature stratified, with a maximum mean sea surface
temperature of 30.4°C in February and a minimum of 22.5°C in July and August (Pearce et al., 2003).

Salinity

remains relatively uniform, ranging from 35.2 to 35.7 practical salinity units (psu) for most of the year, rising to
36.1 psu between December and February off the North West Shelf (Pearce et al., 2003).
General observations of the shallow nearshore waters of the North West Shelf and the Dampier Archipelago
characterise the waters as highly turbid.

Sediment resuspension on the inner North West Shelf is largely controlled

by tidal currents, so water column turbidity rises and falls with the spring-neap cycle (Wenziker et al., 2006;
Margvelashvili et al., 2006).

Resuspension of fine sediment by waves and the presence of algal blooms also

influence the turbidity of coastal waters, with water clarity generally higher in winter (May to August) due to these
factors (Wenziker et al., 2006; Jones, 2004a; Pearce et al., 2003; Semeniuk et al., 1982).

Some exchange with

Mermaid Sound (see Figure 3.2) water is, however, likely to take place due to the strong currents around Legendre
and Dolphin islands (Pearce et al., 2003).
With respect to nutrients, the waters in the Dampier Archipelago area are considered oligotrophic (having low
nutrient levels), although on occasions blooms of nitrogen-fixing planktonic cyanobacteria, such as Trichodesmium,
or tidal mudflat cyanobacteria may contribute significant amounts of nutrients into the marine environment.

High

spatial and seasonal variability are evident in nutrient and chlorophyll-a concentrations within the Dampier
Archipelago (Pearce et al., 2003).
A report on the background quality of coastal marine waters of the North West Shelf (Wenziker et al., 2006)
indicated that the coastal waters of the North West Shelf are generally of very high quality.

The concentrations of

metals were low by world standards, with only localised elevations of some metals reported, adjacent to industrial
centres and ports.

Anketell Point
Four quarterly baseline water quality surveys of the Anketell Point region were undertaken for the Proposal between
November 2007 and July 2009 (see Figure 3.4 for survey locations) (Supporting Study 7.3) and form the basis for
the results described below. Additional data was collected via instruments (Acoustic Doppler Current Profilers
(ADCPs) (deployed summer and winter 2008) and turbidity loggers (deployed February to August 2009)) which were
deployed at various sites adjacent to the Proposal area (Figure 3.4).

Temperature
During the baseline water quality surveys, the temperature of the waters varied seasonally, with a maximum in late
summer (approximately 31°C) and a minimum in winter (18 to 21°C).

Temperatures also varied cross-shore, with the

inshore sites typically having higher temperatures (by about 1°C) during late spring and summer but having lower
temperatures (by about 1.5°C) in winter.

When vertical variation was present, it was typically only within the surface

2 m of water.
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Salinity
Salinity of the waters in the vicinity of Anketell Point ranged from 34.0 to 37.2 psu over the baseline water quality
sampling occasions, with salinities generally highest in July and lowest in October.

Dissolved oxygen
Dissolved oxygen concentrations recorded at all sites during the baseline water quality surveys were generally above
the ANZECC/ARMCANZ (2000) default trigger guidelines for inshore marine waters of tropical Australia of 90%. The
one exception was at site 9 (east of Delambre Island) during the March 2008 survey, where dissolved oxygen
concentrations ranged between 77% and 82%. No significant vertical variation was recorded at any of the sites.

Turbidity, total suspended solids and sedimentation
Turbidity recorded through the baseline water quality surveys was typically below 10 nephelometric turbidity units
(NTU). The exception to this was during the winter survey, when some inshore sites exhibited turbidity levels
between 20 and 25 NTU.
There was generally little vertical variation in total suspended solids (TSS) concentration at the survey sites. The
spring survey results were similar, with TSS concentrations ranging between 4.0 and 8.3 mg/L. Results from the
summer and winter surveys showed greater variation, with TSS values of up to 19.0 mg/L recorded at some sites.
Turbidity data were captured using logging instruments at seven locations throughout the study area to determine
baseline turbidity. Turbidity results indicated a gradient between nearshore and offshore waters, with generally
higher turbidities (1.5 to 3.8 NTU) recorded inshore and lower turbidities (less than 1 NTU) at offshore sites (e.g.,
Delambre Island). Higher turbidities were periodically recorded in late summer when high winds caused resuspension
of fine bed sediments. Regression analyses undertaken on monthly mean turbidity results and vector averaged
wind, waves and currents indicated that the relationships between the factors were significant and highly correlated.
Sedimentation was monitored at 12 locations in the study area (Figure 3.4). Mean sedimentation rates over the
monitoring period ranged from 6.6 mg/cm2/day (west of Delambre Island) to 76 mg/cm2/day (east of Delambre
Island). Generally, sedimentation rates were higher and more variable during the late spring and summer months
than in the winter months. Spatially, the study did not indicate a clear zonation of decreasing sedimentation rate
with distance from shore. While the lowest mean sedimentation rate during the study was consistently west of
Delambre Island, the highest mean sedimentation rate was recorded east of Delambre Island. Generally,
sedimentation rates were found to be strongly correlated with wind speed, with high sedimentation rates east of
Delambre Island strongly related to the strong winter easterly winds to which this site is exposed.

Nutrients
During each of the baseline water quality surveys, no consistent pattern was recorded between concentrations of
nutrients (ammonia, nitrate, nitrite, total nitrogen, orthophosphate, or total phosphorus) and depth or location.
Ammonia values were generally less than approximately 15 µg/L during the October and November sampling;
however, they were higher during the March and July sampling. Nitrate + nitrite concentrations show the opposite
trend, with higher concentrations in October and November (up to approximately 55 µg/L) than in March and July.
Total nitrogen concentrations were slightly higher in March and July, although this pattern was not consistent
between all sites. Typical concentrations were approximately 170 µg/L, which exceeds the ANZECC/ARMCANZ
(2000) guideline value of 100 μg/L. Orthophosphate concentrations were typically around 4 µg/L. Total
phosphorus concentrations showed little variation between the four sampling occasions, with most measurements
typically about 12 µg/L, which is below the ANZECC/ARMCANZ (2000) guideline value of 15 µg/L. The default
ANZECC/ARMCANZ (2000) guidelines for inshore marine waters are not appropriate for the Anketell Point area, as
natural background conditions show exceedances of these values.

Chlorophyll-a
Highest chlorophyll-a concentrations were recorded during the autumn sampling occasion, with sites recording up to
2 µg/L. However, the majority of sites for the rest of the sampling occasions had chlorophyll-a concentrations of
less than 0.7 µg/L (again below the default range given by ANZECC/ARMCANZ (2000)).

Metals
Results from the baseline water quality surveys indicated that the waters of the study area were generally low in
trace metal concentrations. Zinc was the exception, with ambient zinc concentrations exceeding the
ANZECC/ARMCANZ (2000) guideline value (for 99% species protection) of 7 µg/L. The elevated zinc concentrations
were thought to reflect naturally high regional concentrations (AECOM, 2009d).
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Sediment quality

The proposed port is considered a “greenfield” site (no present or historic developments having occurred within the
area).

A sediment sampling programme was nevertheless undertaken (Supporting Study 10.1) to characterise the

material to be dredged and confirm that it was suitable for unconfined ocean disposal in accordance with the
National Assessment Guidelines for Dredging (DEWHA, 2009b) and the requirements of the EPBC Act and Sea
Dumping Act assessment process (see Figure 3.4 for sampling locations).
The surface sediment within the proposed disposal areas was also sampled, and classified as follows:


Dredge Material Disposal Area 1 – fine sand and coarse shell grit;



Dredge Material Disposal Area 2 – fine and coarse sand with underlying pavement reef; and



Dredge Material Disposal Area 3 – coarse sand with shell grit (Supporting Study 10.1).

Further physical characterisation of the surface material within the disposal grounds was completed in September
2010. The particle size distribution (PSD) of surface sediment within the proposed disposal areas (six sampling sites
were located within each disposal area) was as follows (refer to Supporting Study 10.2):
5



Dredge Material Disposal Area 1 – low fines (3-14%) with dominant fractions ranging from very fine sand
to gravel,



Dredge Material Disposal Area 2 – low fines (0-4.5%) with dominant fraction being fine sand, and



Dredge Material Disposal Area 3 – low fines (0-11%) with dominant fraction ranging from fine sand to
boulders.

This additional information has been provided to DSEWPC to support a Sea Dumping Permit application.

The

additional data confirmed the inputs used for modelling the retention of material within the proposed disposal
areas, and there was consequently no change to predictions of material movement.
The surface sediments (those less than or equal to

1 m deep) within the proposed dredge area generally exhibited

low concentrations of metals (antimony, arsenic, chromium, cobalt, copper, lead, manganese and zinc) and
organotins, with the 95% upper confidence limit (95% UCL) concentrations well below the screening levels.
exception was the concentration of nickel, which was below, but close to, the screening level (20 mg/kg).
relatively high nickel concentration is considered to be natural.

The
The

Sediment investigations at Cape Lambert,

approximately 10 km from the Proposal site, have also indicated the existence of naturally high levels of nickel
(above the screening levels) within the sediments of this region (SKM, 2009).

3.3.7

Benthic primary producer habitats

Benthic primary producers contribute to primary production and thus are predominantly photosynthetic marine plants
(e.g., seagrasses, mangroves, seaweeds and turf algae) but include invertebrates, such as scleractinian corals, that
acquire a significant proportion of their energy from symbiotic microalgae that live in coral polyps (EPA, 2009a).
These organisms grow attached to the seabed (i.e., subtidal and intertidal), sequester carbon from surrounding
seawater or air, and convert it to organic compounds through photosynthesis (EPA, 2009a).

Benthic primary

producer communities are biological communities that include the plants and animals within which the benthic
primary producers predominate.

Benthic primary producer habitats are both the benthic primary producer

communities and the substrata that can or do support these communities.
6

The EPA (2009a) recognises that not all

seabed (benthos) in the photic zone is benthic primary producer habitat.

Benthic primary producer habitat mapping
Initial mapping of the Anketell Point region by Dames and Moore (1996) reported coral cover varying between less
These coral colonies included Acropora,
Lobophyllia, Montipora, Pavona, Porites and Turbinaria spp. Sponges, soft corals, crustaceans (e.g., barnacles),

than 5% (intertidal platforms) to 50% (eastern side of Dixon Island).

oysters, sea cucumbers and feather stars, as well as brown and red algae, were reported as common within the
intertidal areas.

5

6

Defined as particles less than 63 um in diameter
The depth zone in which there is sufficient light for marine plants to survive.
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A broad-scale map of major habitat types within the region of the proposed Dampier Archipelago Marine Park is
presented within CALM (2005) (Figure 3.5).
More recently, benthic primary producer habitats of the Cape Lambert region and adjacent waters were mapped
during studies for the Cape Lambert Port B Proposal (SKM, 2009).

Three main benthic habitat types were recorded

from areas adjacent to the Proposal area as follows:


sand and silt;



benthic primary producer habitat; and



sponge and soft coral communities.

Hard substrates supporting soft coral and sponges were found to occur in depths greater than -5 m CD.

Hard

corals were recorded from depths less than -8 m CD, including several locations in close proximity to Dixon Island.
Areas supporting turf algae, macroalgae and corals were combined to classify a single habitat type (benthic primary
producer habitat), as these three primary producers form a mosaic on the intertidal and subtidal hard substratum,
with turf algae the most dominant in terms of spatial coverage.
Further habitat mapping has recently been undertaken adjacent to Anketell Point and Dixon Island (Supporting Study
7.4) and across the wider area (Supporting Studies 7.5 and 7.6), and maps of different biotic components have
been prepared (Supporting Study 7.6).

Video-based habitat surveys (Supporting Studies 7.4 and 7.5; see Figure 3.4

for survey areas) identified a variety of habitat components, including hard coral, macroalgae, seagrass and filter
feeders.

Benthic primary producer habitat recorded within the Proposal area included sparse seagrass, coral slopes,

coral patches, coral flats, macroalgal flats and macroalgal banks.
producer habitats are discussed in Section 3.3.9.

The fauna associated within non–benthic primary

Many of the benthic primary producer habitats recorded could be

described as a multicomponent benthic primary producer habitat as they occur as a mosaic of habitat patches on
shallow (less than -20 m CD), hard substrates.

For example, much of the coral patch habitat typically comprised

more than 10% coral cover and 5% to 10% macroalgae (including turf algae).

Thus a number of control rules

were used to determine the allocation of a BPPH type to such areas (Table 3.3).

A map of the BPPH types

mapped within and adjacent to the Proposal area is presented in Figure 3.6.
Table 3.3

Control rules for mapping of BPPH types within and adjacent to the Proposal area (Supporting Study
7.6)

Habitat

Habitat Defining Criteria

Coral

Dominance within the present bio-community, usually ≥ 20%

Seagrass

Dominance within the present bio-community, usually ≥ 20% or

Coverage of seafloor
Coverage of seafloor
Macroalgae

≥ 10%
≥ 5%

Dominance within the present bio-community, usually ≥ 20% or
Coverage of seafloor

Turf algae

or

≥ 5%

Dominance within the present bio-community, usually ≥ 20% or
Coverage of seafloor

≥ 50%

Source: Supporting Study 7.6.

Mangroves
The geographical distribution of mangrove habitat is typically restricted to sheltered areas, such as estuaries, tidal
creeks and sheltered bays.

The mangroves along the Pilbara coastline are arid-zone mangroves.

Seven mangrove

species are recorded from the region, with the western white mangrove (Avicennia marina) by far the most
abundant.

The stilt mangrove (Rhizophora stylosa) is much less common but is widespread.

The remaining five

species (Ceriops australis, Aegialitis annulata, Aegiceras corniculatum, Bruguiera exaristata and Osbornia octodonta)
are very patchily distributed (Semeniuk, 1983).
A recent survey of mangroves surrounding Anketell Point and Dixon Island recorded mangroves along the mainland
shoreline both east and west of Anketell Point and along the southern shore of Dixon Island (Figure 3.7) (see also

Avicennia marina (Figure 3.8) was the most abundant species, was widely distributed and in
Avicennia marina
extended from the lower intertidal zone through to the upper intertidal zone. Rhizophora stylosa (see Figure 3.8)

Supporting Study 7.5).

certain areas was observed to form extensive monospecific stands (Supporting Study 7.6).

was the next most abundant species, restricted to the lower- to mid-intertidal zone where it formed monospecific
stands or co-existed with Avicennia marina (Supporting Study 7.5).

Zonation of mangroves in the survey area was

consistent with the pattern typically observed elsewhere in the Pilbara region.
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Figure 3.6

Distribution of benthic primary producer habitat recorded within and adjacent to the Proposal area
(Supporting Studies 7.4, 7.5, 7.6)
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Distribution of mangroves adjacent to the Proposal area

Anketell Point Port Development Proposal PER/draft PER, December 2010

Figure 3.7
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Other data collected during the mangrove survey included species percent cover, tree height, substrate type and
plant cover/health (Supporting Study 7.6) (Table 3.4).
Table 3.4

Mangrove communities for Anketell Point and Dixon Island

Area

Dominant
Species

Species
Position

Max Tree
Height (m)

Substrate

Tidal Range

Cover/Health

Anketell
Point
(east)

Avicennia
marina

Upper
intertidal

5

Rocky
outcrop

Only occupy small
section of intertidal
zone.

Sparse/patchy
clumps

West of
Anketell
Point

Avicennia
marina

Upper
intertidal

7

Rhyzophora
stylosa

Lower
intertidal

6

Coarse
sand/
gravel

Extensive communities,
extend from upper
intertidal through to
lower intertidal.

Sparse/patchy
to dense
communities

Dixon
Island

Avicennia
marina

Upper
intertidal

7

Rhyzophora
stylosa

Lower
intertidal

9

Sand,
gravel, mud
and rock

Extensive communities,
extend from upper
intertidal through to
lower intertidal.

Dense, extensive
mangrove
communities*

Ceriops tagal

Upper
intertidal

2

Source: Supporting Study 7.6.
*Slight dark discoloration on tips of leaves of A. marina.

Source: Supporting Study 7.6
Figure 3.8
Avicennia marina (left) south of Anketell Point and Rhizophora stylosa (right) on Dixon Island

Corals
Within the Dampier region, many coral communities grow over a foundation of igneous rock rather than producing
reefs biogenically. Inshore reefs are generally no more than a thin veneer over the rock foundation (e.g., Dixon
Island, West Cape Lambert). Reefs further offshore (e.g., Bezout Island, Delambre Island) are thicker and exhibit
typical geomorphic features, including reef flats, reef slopes and, on the northern side of Delambre Island, spur and
groove morphology (Supporting Study 7.4).
While coral genera and species encountered in the surveyed areas were similar to those listed from the Dampier
Archipelago (Griffith, 2004; Blakeway and Radford, 2005), the relative composition of the dominant taxa was slightly
different within some of the nearshore areas. Blakeway and Radford (2005) showed that, in Mermaid Sound, the
Turbinaria-dominated and mixed coral assemblages occurred in turbid coastal zones, while the Acropora assemblage
occurred offshore in clearer water. The Porites-dominated assemblage appeared to be associated with good current
flow and low to moderate turbidity, while the Pavona-dominated assemblage was found in relatively sheltered sites
with moderate turbidity. Throughout many of the sites surveyed in the vicinity of Anketell Point, environmental
variables appeared to relate to coral associations in a similar fashion, although there were exceptions. Locations at
Bezout Island were dominated by a single species, Galaxea fascicularis, which is less abundant in Dampier; and a
consistent feature of all the target areas except Cape Lambert was the scarcity of Turbinaria in comparison to the
Dampier Archipelago (Supporting Study 7.4).
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Archipelago and the Cape Lambert area have produced slightly different coral communities and that no simple
classification can apply to both areas.

Corals in the Pilbara area reproduce primarily in the mass spawning events

of autumn (predominantly March with a component in February or April) with a secondary and much smaller
spawning event in spring or early summer (Stoddart and Gilmour, 2005; Rosser and Baird, 2008; Baird et al., in
prep.).

Larvae are released 6 to 10 days after the full moon at those times and spend a few days in the plankton

before settling and becoming juvenile corals (Supporting Study 7.4).

Seagrasses
Surveys surrounding Anketell Point indicated that seagrasses were not common and were represented only by
isolated monospecific patches of Halophila ovalis, Thalassia hemprichii and Thalassodendron sp. (Supporting Study
7.4).

Seagrass meadows, predominantly Thalassia hemprichii, occur at low levels of cover only in shallow sandy

environments east and west of Delambre Island (Supporting Study 7.4).
The most commonly encountered seagrass species was Halophila ovalis, and this may be due to this species having
a wide tolerance to adverse environmental conditions (Waycott et al., 2004).

The Anketell Point area is subject to

frequent disturbance in the form of strong seasonal westerly and easterly winds and relatively strong tidal currents
that redistribute sediments and influence survivorship and distribution of seagrasses.

Halophila ovalis is described

as a colonising species that is the first to establish after disturbances (Lanyon and Marsh, 1995), which may explain
why this is the dominant seagrass species recorded (Supporting Study 7.4).

Macroalgae
Macroalgae generally require hard substrata to attach successfully and persist and thus were found most commonly
on rocky pavements rather than sediment.

Previous works have identified 201 species of algae during detailed

diver-based surveys in the region (Huisman and Borowitzka, 2003).

The most abundant macroalgae in the region

were brown algae (Phaeophyta) represented mostly by the genera Sargassum, Dictyopteris and Padina.

Green algae

(Chlorophyta) present in the region include species of Caulerpa and Halimeda (Huisman and Borowitzka, 2003;
Supporting Study 7.4).

Red algae (Rhodophyta) have also been recorded and are represented by crustose coralline

forms (Amphiroa sp.) and algal turf (Huisman and Borowitzka, 2003; Supporting Study 7.4).

The most conspicuous

algae encountered were Sargassum spp., which were most abundant on the eastern side of Bezout Island, with
smaller dense patches occurring within the coral flat on the western side of Delambre Island.

The red alga

Asparagopsis sp. Was widespread, reaching its highest density on the eastern side of Bezout Island (Supporting
Study 7.4).
The remaining species were found as mixed associations in isolated patches among coral habitats.

For example,

mixed associations of Dictyopteris australis, Turbinaria ornata, Caulerpa racemosa, Codium gepporium and Caulerpa
sp. Were common on hard substrata and among coral habitats where they formed low-density patches (less than
10% cover) (Supporting Study 7.4).
Although no formal estimates of the dynamics of biomass or percent cover exist, macroalgae in this region are
known to be highly seasonal, being abundant over spring and summer and often disappearing in winter (Supporting
Study 7.4).

In terms of biomass (abundance), macroalgal communities in the Dampier Archipelago vary seasonally

but also show marked variation interannually when comparing within seasons (Chittleborough, 1983).

Peak

macroalgal biomass occurs during summer.

Turf algae
Like macroalgae, turf algae require hard substrata to attach to, such as reefs and coral or shell rubble.

Turf algae

are small in stature (usually less than about 5 cm tall) and are commonly fine, filamentous species with simple
structure.

Turf algal communities are often characterised by fast-growing, ephemeral or rapid coloniser species,

such as Hincksia mitchelliae (a filamentous brown alga) and Centroceras clavulatum (a filamentous red alga).
Previous studies of the algae of the Dampier Archipelago have identified numerous species that would be
considered turf algae (Huisman and Borowitzka, 2003).

In studies conducted for the Proposal, turf algae were found

to be widespread and abundant, but their taxonomy was not examined in detail (Supporting Study 7.4).

Areas of

turf algae were found in Bouguer Passage, northwest of Dixon and Bezout Islands, and in deep water east of
Delambre Island (Supporting Study 7.6).
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3.3.8

Seabed structure, benthos and epifauna

Seabed abiotic and biotic features were recorded and mapped over the entire subtidal survey area (refer to Figure
9, Supporting Study 7.5). Epifauna recorded beneath and within the vicinity of the Proposal marine footprint
(Supporting Study 7.5) are predominantly filter feeders (also known as suspension feeders), which are animals that
feed by filtering suspended matter from the water column.
soft corals, bivalve molluscs and seapens.

Filter feeders include sponges, ascidians, gorgonians,

Previous investigations in the Dampier Archipelago have observed the

highest densities of sponges and gorgonians over flat pavement reef in areas with strong current flow (Jones,
2004b).

Sponges in particular were highly diverse, with 275 species recorded (Fromont, 2004; Fromont et al., 2006).

Sponge distribution was correlated with water depth, exposure, and the availability and structure of suitable
substrate (Fromont et al., 2006).

Small areas of alcyoniid soft corals were found off the northwest corner of

Delambre Island, covering only 2.5% of the benthic habitat (Morrison, 2004).
Surveys conducted by API found that filter feeders (soft corals and sponges) were represented throughout most of
the survey area, albeit typically at low densities of ≤ 1%. Higher densities of filter feeders were observed over flat
pavement reef in deeper water (> 10 m) northeast of Bezout Island, on the north of the western end of Dixon
Island and to the east of Delambre Island (Supporting Study 7.5).

Relatively low densities (less than 5% cover) were

also recorded in some areas, associated with hard corals (Supporting Study 7.4).

The sessile nature and three

dimensional structure of filter feeders makes them habitat formers, providing substrate for other invertebrates and
some epiphytes.
Sea pens were recorded from a number of soft sediment locations to the north of Dixon Island and adjacent to the
proposed channel, with the greatest densities recorded from Bouguer Passage (Supporting Study 7.5).

The area to

the west of the proposed offshore spoil ground was found to support patches of a mixed soft coral/sponge
community, similar to that recorded to the north of Dixon and Bezout islands (Supporting Study 7.5).
Oysters occurred within rocky parts of the intertidal zone but did not form extensive beds.

Low numbers of clams

of the genus Tridacna were recorded from reef flat areas (Supporting Study 7.4).
Sessile macrofauna including sponges and soft corals (refer to Figure 20, Supporting Study 7.5) were the most
abundant and widespread type of organism at proposed Dredge Material Disposal Areas (DMDAs). The DMDA survey
areas were devoid of benthic primary producers (BPP).

There was intense mapping (using drop camera

measurements) of the seabed at the three proposed DMDA’s including DMDA3, furthest offshore, where habitat
records were made at forty-two sites.
The presence of similar benthic community compositions across the offshore DMDA survey area (ten square
kilometres) signified its relative homogeneity. Review of seabed physical features such as substrate type, depth and
rugosity (refer to Supporting Study 7.5) indicates consistent physical characteristics between -26m to -27m AHD,
comprised of medium coarse sand (sometimes with ripples), rubble and shells. Reef, rocks and fine sands were rare
within this area and BPP were absent. The seabed topography in greater than 25 metres water depth is relatively
even.

The proposed DMDA 3 falls within a much larger area of relatively homogenous seabed habitat as indicated

by survey results and physical seabed characteristics.

3.3.9

Marine fauna

Threatened and migratory species
A report produced by the DSEWPC Protected Matters Search Tool for marine and offshore waters adjacent to
Anketell Point revealed that a number of species listed in the Commonwealth Environmental Protection and

Biodiversity Conservation Act 1999 (EPBC Act) as threatened or migratory may occur within the area. The
conservation status of threatened and migratory marine fauna listed in the Protected Matters report, including notes
on their likely presence in the waters adjacent to Anketell Point, is summarised in Table 3.5.

Further information on

each fauna group is given below the table.
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Threatened and migratory marine species potentially present in the Anketell Point region

Scientific Name

Common Name

EPBC Act Listing

Type Of Presence In Area

Status
Dolphins

Sousa chinensis

Indo-Pacific humpbacked

Migratory

Species may occur in area

Migratory

Species likely to occur in area

dolphin

Tursiops aduncus

Spotted bottlenose
dolphin

Whales

Balaenoptera edeni

Bryde’s whale

Migratory

Species may occur in area

Balaenoptera musculus

Blue whale

Endangered

Species may occur in area

Megaptera novaeangliae

Humpback whale

Vulnerable

Species or species habitat known
to occur within area*

Orcinus orca

Killer whale

Migratory

Species may occur in area

Carretta caretta

Loggerhead turtle

Endangered

Species likely to occur in area

Chelonia mydas

Green turtle

Vulnerable

Species likely to occur in area

Eretmochelys imbricata

Hawksbill turtle

Vulnerable

Species likely to occur in area

Dermochelys coriacea

Leatherback turtle

Endangered

Species likely to occur in area

Natator depressus

Flatback turtle

Vulnerable

Species likely to occur in area

Dugong dugon

Dugong

Migratory

Breeding likely to occur in area

Rhincodon typus

Whale shark

Vulnerable

Species may occur in area

Marine Turtles

Other

Source: DSEWPC online Protected Matters Search Tool (http://www.environment.gov.au/erin/ert/epbc/index.html
accessed 24 August 2009).
Note: * Preliminary findings from aerial surveys undertaken by API indicate species may rest in Nickol Bay, west of
the Proposal site during the southern migration (Supporting Study 9.1).

Dolphins
A total of 1281 dolphins (178 pods) were sighted during aerial surveys (Supporting Study 9.1), with peak numbers
observed during the 21 May 2010 flight.
identification from the aircraft.

Dolphins were not identified to species level due to limitations with

Observed animals were likely to be inshore species (including Tursiops spp. Or

Sousa chinensis) or offshore species, Stenella spp. (Jenner and Jenner, unpublished data from vessel surveys).

Whales
The coastal waters adjacent to Anketell Point are potential habitat for a range of whale species.

The humpback

whale (Megaptera novaeangliae) was the most frequently recorded species during aerial surveys undertaken for the
Proposal (Supporting Study 9.1).
The waters of the Dampier Archipelago are significant for humpback whales as this area forms part of their
migratory path (Figure 3.9).

The northern migration passes offshore of the Dampier Archipelago generally during the

last week of July and the first week of August. Data collected by pilots visiting offshore oil installations show that
northbound whales in this area are generally further offshore than 10 nautical miles.
migration is during the last week in August and the first week of September.

The peak of the southern

Helicopter data and the more

clustered boat data during the period of the southern migration suggests that the main southern migration follows a
more inshore route in this area (Jenner et al., 2001).
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Source: Jenner et al. (2001).
Figure 3.9

Assumed northbound and southbound migratory paths of humpback whales between Exmouth Gulf
and the Dampier Archipelago.

Inset chart is observed headings of northbound whales off northwest

Monte Bello Islands in June/July 1992. Sightings reported from the oil and gas industry between
1991 and 1996 are shown as red (northbound), blue (southbound) or yellow (milling) squares
Regional information (WEL, 2006 in Supporting Study 9.1) indicates a preponderance of humpback whales resting
and milling on the western and eastern sides of the Burrup Peninsula during the southern migration.

This may be

due to the Burrup Peninsula forming a ‘natural barrier’ to the southern migration of humpback whales along the
Pilbara coastline, and therefore, increased the likelihood of some of the whales ‘stopping’ (milling and resting).
Jenner et. Al.. 2001, and Supporting Study 9.1, reported that resting areas along the southern migratory path are
identifiable at Exmouth Gulf and Shark Bay.

Nickol Bay, like these other Western Australian bays, may form a

natural barrier to passage, particularly when the largest numbers of animals are migrating southwards during late
August and September.
The lack of clustered sightings for northbound whales near the Burrup Peninsula suggests that the northern
migratory path is wider and less distinct than the southern migratory path and may extend north to the continental
shelf edge at 70 nautical miles offshore (Jenner et al., 2001).

Most recent data (Supporting Study 9.1) confirms the

northbound migratory passage in waters more than 90 kilometers further offshore than the northern extent of aerial
surveys.

Anketell Point Port Development Proposal PER/draft PER, December 2010

Page | 3-58

API Management Pty Ltd

mammals and reptiles in the waters off Anketell Point (Supporting Study 9.1).
containing 1069 individual whales were sighted.

A total of 702 humpback pods

Humpback whale sightings decreased significantly after 24

September 2009 until 17 July 2010 (Table 3.6).
Table 3.6

Abundance of marine mammals and reptiles recorded during aerial surveys

Date

Humpbacks

Dolphins

Dugongs

Turtles

13/8/09

172

19

0

19

22/8/09

191

14

1

9

08/9/09

120

0

0

2

24/9/09

131

143

0

25

06/10/09

52

0

0

2

18/10/09

65

80

1

93

03/11/09

15

45

0

53

19/11/09

0

0

0

2

06/12/09

0

5

0

4

04/1/10

0

46

0

14

17/1/10

0

56

0

175

05/2/10

0

58

0

32

02/3/10

0

144

7

81

22/3/10

0

58

0

54

13/4/10

0

57

2

34

01/5/10

0

101

6

170

21/5/10

0

210

3

147

04/6/10

0

0

0

5

17/6/10

7

124

0

164

07/7/10

5

0

0

0

17/7/10

186

59

13

76

29/7/10

125

62

3

33

Total

1069

1281

36

1194

Source: Supporting Study 9.1
The spatial distribution of whales recorded during each migratory period is shown in Figure 3.10.

The geographic

information system tool Animal Movement 2.0 (Hooge and Eichenlaub, 1997) was used to calculate probability
contours for the distribution of whales based on the findings of each survey.
The contours indicate the associated probability of whales occurring at similar densities within each contour, based
on an automated grid-cell analysis of the survey area.

For example, there is a 50% probability that any grid cell

within the 50% contour was occupied by a pod of whales during each survey.
core high-density area for humpback whales.

Thus, this contour describes the

Within the 75% contour, there is a probability of 25% that any grid

cell was occupied by a pod of whales; and within the 95% contour, there is a probability of 5% that any grid cell
was occupied by a pod of whales during each survey.

In summary, Figure 3.10 shows that the majority of whales

are most likely to be located offshore and to the west of the Proposal area, with the greatest use of the area
surrounding the Proposal area occurring in late August and early September.
A small majority (52%) of observed whales were resting/milling rather than swimming.

The peak of the

resting/milling behaviour occurred in late July, during a transition period between the northern and southern
migrations.

These animals were more widely dispersed, although a discreet concentration was sighted approximately

20 km west of the proposed shipping channel, in Nickol Bay, in water depths averaging 10 m (Figure 3.11).
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Contours showing spatial distribution of whales sighted during aerial surveys completed between 13 August 2009 and 29 July 2010 (contours taken from Supporting
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Contours showing spatial distribution of milling or resting whales sighted during the 2009/2010 aerial
surveys (contours taken from Supporting Study 9.1)
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Figure 3.11
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Cow/calf pairs were found in highest densities inside Nickol Bay, and this data raises the possibility that Nickol Bay,
in particular its northwest sector, may represent a resting area for south migrating whales (Supporting Study 9.1).
The behaviour patterns recorded for cow/calf pairs in Nickol Bay during an initial vessel-based survey (September
2010) were similar to those seen for cow/calf pairs in Exmouth Gulf, though observations to date are that cow/calf
pods spend less than 1 day in Nickol Bay, whereas the average stay of cow/calf pods in Exmouth Gulf is two to
six days, with the longest stay in Exmouth Gulf being in the order of two weeks (CWR, unpublished data). The
density of whales in Nickol Bay is significantly less than in Exmouth Gulf, suggesting that the proportion of the
population that uses Nickol bay is substantially smaller (Figure 3.12).

This data suggests that the significance of

Nickol Bay for resting whales is substantially less than that of recognised resting areas at Shark Bay and Exmouth
Gulf.

Source: Supporting Study 9.1
Figure 3.12

Humpback whale density in Nickol Bay (inner transect) and Exmouth Gulf (east-west transect).

The results of the initial vessel-based survey, including an assessment of the significance of Nickol Bay as a resting
area, will be included within the Supplementary PER to be submitted under the EPBC Act process.

Further vessel-

based surveys and aerial surveys are planned by API over the next two years, to assist in evaluating the
significance of Nickol Bay as a resting area, or whether the higher abundance of cow/calf pairs in this area is a
result of these southwest-ward migrating animals simply becoming obstructed by the Burrup Peninsula and being
diverted to the north through Nickol Bay (C. Jenner, pers. comm.).
Other species were recorded in low numbers, including Bryde’s whale (8), false killer whale (4) and unidentified
whale (2) (Supporting Study 9.1).

Bryde’s whales and false killer whales were sighted well offshore (> 10 km) from

the offshore end of the proposed shipping channel (Supporting Study 9.1).

Marine turtles
Foraging habitat for green, hawksbill or flatback turtles has not been identified in the Dampier Archipelago region.
However, it is reasonable to expect that green turtles forage in the vicinity of seagrass or algae beds, hawksbill
turtles on or near coral reef habitat and flatback turtles over soft bottom habitat supporting sea pens (Pendoley,
2005).

At high tide, juvenile green turtles have been observed in the mangroves lining the north side of Bouguer

Passage (Vitenbergs, pers. Obs.).

Recent satellite tracking work with flatback turtles indicated that they generally

forage in water depths of 20 to 50 m (K. Pendoley, unpublished data), so are less likely to feed within the area
adjacent to Dixon Island.
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Green, hawksbill and flatback turtles nesting on Barrow Island, Varanus Island and Rosemary Island have been
satellite tracked while swimming through the waters off Anketell Point (K. Pendoley, unpublished data).
Three marine turtle species nest routinely in the Dampier Archipelago – the green turtle (Chelonia mydas), hawksbill
turtle (Eretmochelys imbricata) and flatback turtle (Natator depressus) – while loggerhead turtles (Caretta caretta) are
occasionally observed (Morris, 1990; Vitenbergs, pers. Obs.).

There have been no records of leatherback

(Dermochelys coriacea) or olive ridley (Lepidochelys olivacea) turtles nesting in the region, although anecdotal
reports indicate these species are present in archipelago waters (I. Morrison, B. Horton, pers. comm.).

The general

timing of the breeding cycles of the three species routinely recorded nesting in the Dampier Archipelago region is
shown in Table 3.7.
islands.

Regionally significant marine turtle nesting beaches are found at Delambre and Legendre

Moderate density turtle nesting beaches are located at Angel and Gidley islands; and mainland beaches

generally have low nesting density, with the exception of Bell’s Beach (moderate density).

Most marine turtle nesting

on mainland and Dixon Island beaches near Anketell Point is by flatback turtles (some limited hawksbill activity), and
these rookeries are not considered regionally significant when compared with the island rookeries of Delambre,
Legendre and Huay islands (Supporting Study 9.2 by Pendoley Environmental Pty Ltd).

Mating aggregations of

hawksbill turtles have been recorded off Delambre Island (Supporting Study 9.2), and it is likely that mating
aggregations of green turtles occur off nesting beaches (Pendoley, 2005).
Table 3.7

Pilbara sea turtle breeding cycles

Species

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Jan

Feb

Mar

Apr

May

Green turtle mating aggregations
Green turtle nesting, inter-nesting
females present offshore
Green turtle hatching
Flatback turtle mating
aggregations1
Flatback turtle nesting, internesting females present offshore
Flatback turtle hatching
Hawksbill turtle mating
aggregations

1,2

Hawksbill turtle nesting, internesting females present offshore
Hawksbill turtle hatching
Legend:
Peak activity, presence reliable and predictable each year.
Low level of abundance. Activity or presence. Note: this may vary from year to year but not with a
variation of more than one to two months.
Activity typically not occurring in measurable quantities in the area.

Source: Supporting Study 9.2
Notes:
1. In the absence of published data, these are estimates only.
2. Hawksbills have the most seasonally diffuse nesting cycle; individuals may nest in low numbers at any time
throughout the year.

Delambre Island
Evidence of turtle nesting (predominantly flatback turtles but some hawksbill turtles) was recorded at Beaches 1, 3
and 5 on Delambre Island (see Figure 3.14) during the February 2008 survey (Supporting Study 9.2). These results
are consistent with the published information from the Department of Environment and Conservation (DEC), which
recognises Delambre Island as an important flatback and green turtle rookery (Morris, 1990; Osborne et al., 2000,
Bancroft et al., 2000).
During a more detailed survey in January 2009 (Supporting Study 9.2), flatbacks were found to visit Beaches 3 and
5. A small number (average of less than 1 per night) of green turtles were also found to visit Beach 3 per night,
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Migratory pathways for turtles nesting in the southern Pilbara pass through and around the Dampier Archipelago.
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and two hawksbill nests were also observed on Beach 3. During the October 2009 survey (Supporting Study 9.2),
small numbers of hawksbill and flatback turtles were found to visit Beaches 3 and 5. Three green turtle tracks
were also observed on Beach 5.
The results of beach surveys carried out in previous years (Supporting Study 9.2) provide nesting activity data for
months earlier in the breeding season and for different seasons. Data from the peak of the Pilbara hawksbill
nesting season in 2004 (September and October) indicate that Delambre Island is a very significant hawksbill
rookery, comparable to the rookery at Rosemary Island where a regionally (Indian Ocean–scale) significant number
of hawksbill turtles nest annually (Morris, 1990; Limpus, 2007).
The recent surveys (February 2008, January 2009, and October 2009) also documented the presence of juvenile
green turtles off Delambre Island beaches. This suggests that the waters surrounding Delambre Island are important
developmental habitat for juvenile green turtles. In September 2004, more than 20 mating pairs of hawksbill turtles
were observed in the shallow lagoon water on the east side of Delambre Island (Vitenbergs, pers. Obs.). These
observations suggest this area is an important mating aggregation area for hawksbill turtles.

Anketell Point
A small number of emerged nests were recorded from Beach 7 during the April 2009 survey. Some signs of
attempted nesting were also recorded on beaches to the west, although the success of this nesting activity is not
known (Supporting Study 9.2).

Dixon Island
An initial assessment in February 2008 of the importance of beaches in the vicinity of Anketell Point as turtle
breeding sites (Supporting Study 9.2) identified that, of the eight likely nesting beaches on Dixon Island, two
(Beaches 4 and 5, both located along the eastern half of the north coast; Figure 3.14) exhibited evidence of
flatback turtle nesting. The closest beach is approximately 600 m from the proposed approach jetty causeway
(Supporting Study 9.2).
During
during
Beach
4 was

a more detailed survey in January 2009, up to 33 flatbacks were found to visit Beach 5 each night; and
an October survey, seven hawksbill turtles were recorded over a two-night period (Supporting Study 9.2) on
5. Very low density flatback turtle nesting was recorded on Beach 3 during the January 2009 survey. Beach
not resurveyed after February 2008.

Evidence of extensive nest predation was recorded, particularly on Beach 5, with foxes thought to be the primary
predators, along with bungarras (Varanus gouldii), birds and crabs (Supporting Study 9.2).
The flatback and hawksbill turtle rookeries of Dixon Island are not considered regionally significant when compared
with other nearby island rookeries (Supporting Study 9.2). A comparison of average nightly turtle emergence data
from seven regional rookeries, undertaken during surveys in January 2008 (Biota 2008c), also indicates that Dixon
Island supports a relatively low level of activity compared to beaches on Legendre, Delambre and Keast Islands
(Figure 3.13, refer to Figure 3.14 for location of these islands).
When assessing the new individual data only (i.e. an individual’s initial visit to a rookery), the maximum nightly count
of nesting adults at Dixon Island was 6 flatback turtles, compared to:


64 on Delambre Island;



38 on Lengendre Island; and



23 on Keast Island (located to the west of Legendre Island).

Bezout Island
A small number of Hawksbill tracks were identified at one area on Bezout Island, and signs of recent nesting
activity were observed (Supporting Study 9.2)

Bell’s Beach
Beaches 2, 3 and 4 at Bell’s Beach (see Figure 3.13) were found to support low-density flatback turtle nesting in
January 2009 (Supporting Study 9.2).

Cleaverville Beach
A small number of emerged nests were also recorded at Cleaverville Beach in January 2009 (Supporting Study 9.2).
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Comparison of average nightly turtle emergence across seven local rookeries between 18 and 24th
January 2008 (Biota 2008c)
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Figure 3.13

Marine turtle nest survey sites (Supporting Study 9.2)
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Pilbara coastal and offshore waters include some very important dugong habitats; and the population within the
Pilbara in 2000, based on aerial surveys, was estimated at approximately 2,046 dugongs (Prince, 2001).

Dugongs

are associated with tropical and subtropical coastal waters and, in particular, shallow, protected waters, such as
sheltered bays, mangrove channels and the lee of large inshore islands (UNEP, 2002).

Significant populations are

not expected to be supported within the Proposal area due to the absence of large seagrass meadows (Supporting
Study 7.5).

Thirty six dugong were observed during the aerial surveys reported in Supporting Study 9.1 (see Table

3.6, and Figure 3.15 for approximate locations – at some locations multiple individuals were recorded), and four
individuals were observed during the boat-based baseline studies (three individuals were seen west of Delambre
Island and one individual was seen within Bouguer Passage) (C. Hass, pers. comm.).

Figure 3.15

Location of dugong observed during aerial surveys (Supporting Study 9.1)

Seasnakes
Greer (2004) and Guinea et al. (2004) recorded 12 species of seasnake in the Pilbara region, with the olive
seasnake (Aipysurus laevis) being the most common.

Most of the recorded seasnakes belong to the family

Hydrophiidae (true seasnakes) and inhabit a variety of environments.

The horned seasnake (Acalyptophis peronii)

prefers sandy substrates, while such species as Dubois’ seasnake (Aipysurus duboisii) and the olive seasnake inhabit
coral reefs (Greer, 2004; Guinea et al., 2004).

The black-ringed seasnake (Hyderelaps darwiniensis) is found in

mangroves and mudflats, while other species are found in turbid waters and waters over soft bottoms, such as
mud, including the spine-tailed seasnake (Aipysurus eydouxii), olive-headed seasnake (Disteira major) and Stokes’
seasnake (Astrotia stokesii) (Greer 2004; Guinea et al. 2004).

None of these species is endemic to the Pilbara

region.

Crocodiles
Estuarine, or saltwater, crocodiles (Crocodylus porosus) are infrequently sighted in the region.

The status of this

species in the region is unclear, but it is probably very uncommon, although there may be seasonal and interannual fluctuations in abundance and distribution.

The Dampier region is not considered to be important breeding

areas for this species due to a lack of suitable habitat, and is considered to be beyond their normal distribution
(DEC 2009).
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Fish
A single specimen of green sawfish (Pristis zijsron) was captured (in mangrove habitat) (Indo-Pacific Environmental,
2008).

This species is listed as vulnerable under the EPBC Act.

This species is also listed under the 2006

International Union for Conservation of Nature (IUCN) Red List of Threatened Species (IUCN, 2006) as critically
endangered.
Specimens of white-spotted eagle ray (Aetobatus narinari) and manta ray (Manta birostris) were also observed (in
open waters) near Anketell Point and are listed as Near Threatened by the IUCN.

Epifauna
The epifauna recorded within the vicinity of the Proposal area (Supporting Study 7.5) are predominantly filter feeders
(also known as suspension feeders), which are animals that feed by filtering suspended matter from the water
column.

Filter feeders include sponges, ascidians, gorgonians, soft corals, bivalve molluscs and seapens.

Previous

investigations in the Dampier Archipelago have observed the highest densities of sponges and gorgonians over flat
pavement reef in areas with strong current flow (Jones, 2004b).
species recorded (Fromont, 2004; Fromont et al., 2006).

Sponges in particular were highly diverse, with 275

Sponge distribution was correlated with water depth,

exposure, and the availability and structure of suitable substrate (Fromont et al., 2006).

Small areas of alcyoniid

soft corals were found off the northwest corner of Delambre Island, covering only 2.5% of the benthic habitat
(Morrison, 2004).
Surveys conducted by API within the Proposal area found that filter feeders most often occurred at low densities
(less than 5% cover) associated with hard corals (Supporting Study 7.4).

Higher densities of filter feeders were,

however, observed over flat pavement reef in deeper water (greater than 10 m) northeast of Bezout Island, on the
north of the western end of Dixon Island and to the east of Delambre Island (Supporting Study 7.5).
Sea pens were recorded from a number of soft sediment locations to the north of Dixon Island and adjacent to the
proposed channel, with the greatest densities recorded from Bouguer Passage (Supporting Study 7.5).

The area to

the west of the proposed offshore spoil ground was found to support patches of a mixed soft coral/sponge
community, similar to that recorded to the north of Dixon and Bezout islands (Supporting Study 7.5).
Oysters occurred within rocky parts of the intertidal zone but did not form extensive beds.

Low numbers of clams

of the genus Tridacna were recorded from reef flat areas (Supporting Study 7.4).

Introduced marine species
Introduced marine species are animals and algae that are not indigenous to Australia (or particular habitats within
Australia) but have been transferred to local waters and have either established or have the potential to establish
within the marine environment (DAFF, 2009a).

Introduced marine species typically include marine gastropods (e.g.,

sea snails), bivalves (e.g., mussels), polychaetes (e.g., encrusting worms), crustaceans (e.g., barnacles and crabs),
echinoderms (e.g., sea stars), some fish species, zooplankton (e.g., copepods), phytoplankton (toxic or bloom-forming
microalgae) and macroalgae (seaweed) species.

The primary mechanisms by which these species can be introduced

are through ballast water and biofouling (on vessel hulls).

Most introduced marine species are innocuous, causing

no apparent harm to the local marine environment or marine ecological communities (Wells, 2008).

Over 250

species have been recorded as introduced into Australian waters, 60 of which are in Western Australia (Huisman,
2000).
In contrast, introduced marine pests are introduced marine species that pose a significant risk to environmental
values, biodiversity, ecosystem health, human health, fisheries, aquaculture, shipping, ports or tourism (DAFF, 2009b).
Introduced marine pests can cause a variety of adverse effects, which include damaging the health of local species
or eliminating them; fundamentally changing ecosystems; and interrupting industrial operations by clogging piping,
fouling structures etc. (Wells et al., 2009).

For the purposes of this document, introduced marine pests are defined

as those species listed on the National Introduced Marine Pests Coordination Group’s (NIMPCG) target list of 55
potential pest species (NIMPCG, 2006a, b).
Of the 60 introduced marine species recorded in Western Australia, only four are on the NIMPCG target list of pest
species of concern:





Asian bag or date mussel (Musculista senhousia);
European fan worm (Sabella spallanzanii);
toxic dinoflagellate (Alexandrium minutum); and
a green macroalga (Codium fragile ssp. Fragile).
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3.3.10

Fisheries and aquaculture

The Western Australian north coast fishery region runs from Onslow (in the west) to Kununura (in the east).
Fisheries within this region include (Fletcher and Santoro, 2009):


the Nickol Bay Prawn Managed Fishery, which operates to the west of the Burrup Peninsula and targets
banana prawns (Penaeus merguiensis) (Annual catch, approximately 86 tonnes);



the Pilbara Fish Trawl (Interim) Managed Fishery;



the Pilbara Trap Managed Fishery;



the Pilbara Line Fishery; and



the North Coast Shark Fishery in the Pilbara and western Kimberley.

Recreational fishing in the western Pilbara occurs in creek systems, mangroves, and rivers and from ocean beaches
and small boats for barramundi, tropical emperors, mangrove jack, trevallies, sooty grunter, threadfin, mud crabs
and cods (EPA, 2007c). Coral reef systems, the continental shelf and offshore islands contain saddletail snapper
and red emperor, cods, coral and coronation trout, sharks, trevally, tuskfish, tunas, mackerels and billfish, which can
all be of interest to recreational anglers (EPA, 2007c).
Aquaculture in northwestern Australia is dominated by the production of South Sea pearls from the pearl oyster
(Pinctada maxima). This industry sector utilises both wild-caught and hatchery-reared oysters for the production of
cultured pearls. A pearling aquaculture lease (AQU/317), with associated mariculture licence (IDACA1556), is
present north of Dixon Island (see Figure 3.3), although currently no aquaculture is taking place at this site.

3.4

TERRESTRIAL ENVIRONMENT

3.4.1

Hydrology

All surface streams in the vicinity of Anketell Point are ephemeral, and surface flow primarily depends on runoff
from rainfall as a result of cyclonic activity. The Nickol and Harding rivers are the major surface drainage systems
in the area.
Several creeks and a number of drainage channels discharge onto the tidal flats surrounding the proposed port site.
The catchment extents and creek lines are mapped in Figure 3.16. The creeks are not well incised and are, in
some cases, heavily vegetated, indicating a lack of scour potential (WorleyParsons, 2009c). The upper (southern)
portions of the catchments are predominately basalt outcrop, suggesting low rates of infiltration and short-duration,
high-energy floods (WorleyParsons, 2009c). The lower (northern) portions of the catchments and the transition to
the tidal flats are extremely flat; and floodwater energy in these areas is dispersed, resulting in the broad, swaletype channels (WorleyParsons, 2009c).
Sampling of wells (HGM, 2000) indicated that the watertable near the coast is at 2 to 3 m below ground surface
and that the water is brackish to saline.

3.4.2

Geology and landforms

The Proposal area is located in the northwestern part of the Pilbara Craton, a 183,000 km2 area of Archaean
granites and gneisses partly overlain by interbedded volcanics and sediments that were formed between 3.6 gigaannum (Ga) and 2.4 Ga ago.

The Proposal area falls in parts of the North Pilbara Terrain and the Hamersley Basin.

The North Pilbara Terrain was formed between 3.6 Ga and 2.8 Ga ago and is overlain by rocks deposited in the
Hamersley Basin between 2.8 Ga and 2.4 Ga ago.

The North Pilbara Terrain is composed of five different elements,

of which one, the West Pilbara Granite-Greenstone Terrane, is exposed in the immediate vicinity of the site.
Most of the present land surface is composed of deposits derived from the weathering of the higher lying inland
areas or the deposition by marine and aeolian (wind) processes along the coast.
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During a recent baseline survey within the Anketell Point region (AECOM 2009h), no listed introduced marine pests
were observed, but two listed introduced marine species were observed. These were the colonial ascidian
Botrylloides leachii, recorded at Cape Lambert West, and the barnacle Megabalanus tintinnabulum, recorded at two
sites in the area north of Dixon Island. In Western Australia, B. Leachii occurs from Albany to the Dampier
Archipelago and is also found at the Rowley Shoals. B. Leachii is an encrusting species, growing on both natural
and artificial substrata. It can be a dominant competitor, overgrowing and excluding many other species. This
species can foul aquaculture structures (thus decreasing water flow), as well as compete for food with suspensionfeeding aquaculture species (Wells et al., 2009). M. Tintinnabulum is widespread from Cockburn Sound in the Perth
metropolitan region to Cockatoo Island in the Kimberley. This is a fouling species that lives on jetty pilings and
readily colonises the hulls of ships (Wells et al., 2009).
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marine and estuarine sediments forming mangrove swamps and tidal mudflats, flanked by supratidal deposits of
shelly sand, silt and clay (Hickman and Smithies, 2001).

The topography of the Proposal area is dominated by a

dissected plateau (including Mount Anketell) and strike-controlled ridges that rise from the surrounding low coastal
plain.

This coastal plain includes narrow beaches backed by tidal mangrove swamps and marshes that are subject

to inundation during extreme tides.

Structural geology
The Proposal area lies on the northwestern margin of the Pilbara Craton.

The structural geology of the area is

dominated by northeast trending structures formed by successive periods of extension and compression in a northnorthwest to south-southeast direction.

Tectonic processes operating at the time involved the movement of crust

against the northwest margin of the East Pilbara Granite-Greenstone Terrane, which formed a rigid cratonic nucleus
(Hickman, 2002).

As a consequence, most major structures, such as thrusts, strike-slip faults and folds, in the

region have northeast to southwest trends (WorleyParsons, 2009a).

Solid geology
The published 1:100 000 geological map of Roebourne shows the Proposal area is underlain by rocks of the
Roebourne Group, the Gorge Creek Group and the Fortescue Group.

The Roebourne Group and Gorge Creek Group

form part of the Pilbara Supergroup, while the younger Fortescue Group forms part of the Mount Bruce Supergroup.
Figure 3.17 shows the rock types that underlay the Proposal area. Soils
A survey of the Anketell Point region (Van Vreeswyk et al., 2004) identified twenty-one broad soil groups.

The most

extensive soil types were shallow stony soil occurring on the hills and ranges and sands within the sand plains.
The western Pilbara consists predominantly of red earths overlying hardpan on level to gently inclined plains.
soils in the Proposal area are primarily red and reddish-brown sandy clays and sandy clay loams.

The

Within the tidal

flats of the area, sand dunes and storm ridges are covered with loose, grey-brown, shelly sands. The flats are
typically saline silty sands, loams and clays often with shell fragments (Dames and Moore, 1996).

Acid Sulphate Soils
Acid sulphate soils are naturally occurring soils that formed over the Holocene geological period after rapid
sedimentation due to sea-level rise. Acid sulphate soils are created when bacteria in waterlogged sediments with a
high organic content convert sulphate from seawater and iron from sediments into iron sulphides.

When

undisturbed, acid sulphate soils are benign. On disturbance (e.g., through excavation or changes to drainage), the
iron sulphides oxidise, mobilising sulphuric acid, iron precipitates and heavy metals (WAPC, 2003).
Interrogation of the Australian Soil Resource Information System (CSIRO, 2009) suggests that the risk of
encountering acid sulphate soils in the coastal areas at Anketell Point ranges from “Extremely low probability” to
“High probability”.

The “High probability” areas correspond with the tidal flat and mangrove areas of the site.

A preliminary field study of the development area, completed in August 2009 (WorleyParsons, 2009b), identified that
the tidal flat and mangrove areas could contain potential acid sulphate soils. Detailed acid sulphate soils
investigations will be undertaken prior to commencement of construction, as required by the comprehensive
statutory and policy framework for the identification, assessment and management of acid sulphate soils in Western
Australia (refer Section 14.4.1).

The risk associated with the potential disturbance of acid sulphate soils is

considered to be low and manageable, given the limited excavation works planned as part of the Proposal
(construction of the car dumper, and some trenching works).
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Legend for Figure 3.17
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3.4.3

Terrestrial flora and vegetation

AECOM Australia Pty Ltd completed Level 2 flora and vegetation assessments in accordance with EPA Guidance
Statement No. 51 (EPA, 2004c) across the Proposal area (see Figure 3.20) and this is reported in Supporting Study
12.1. As part of this assessment, a database search was also conducted of the EPBC Act and DEC databases for
listed flora and threatened or priority ecological communities in the area.
The field survey envelope covered an area greater than the Proposal area to allow for potential changes in project
design and to provide local context (i.e., more certainty regarding local representation of vegetation and flora), with
3,840 ha surveyed in total.

DEC (Karratha) has been consulted on several occasions regarding the seasonal

suitability of timing of the various on-ground surveys that have taken place during May, June and July 2009 and
May 2010.
The surveys recorded a total of 207 species from 97 genera and 41 families, comprising 204 native species and
three introduced species (AECOM, 2010b).

The most frequently recorded species were from the following families:



Poaceae (Hrasses): 38 species;



Papilionaceae (Pea family): 28 species; and



Malvaceae (Hibiscus family): 17 species.

This representation of taxa is typical for the Pilbara region (AECOM, 2010b).
relatively low, equating to approximately 0.05 species per hectare.

Species diversity is considered to be

This relatively low species diversity can largely

be attributed to the homogenous nature of the vegetation communities present in the regional area. In some
instances, very large expanses of a homogenous vegetation community, particularly Triodia hummock grassland or

Acacia species over Triodia hummock grasslands span several square kilometres. The number of taxa may increase
following significant rainfall.

Systems
The Proposal is situated within the Fortescue Botanical District of the Pilbara region, which is broadly characterised
by tree and shrub steppe communities dominated by Eucalyptus trees, Acacia shrubs, Triodia pungens and Triodia
wiseana grasses (Beard, 1990).A range of natural system types have been identified to describe the terrestrial
environment; those relevant to the Proposal, in order of scale from largest to smallest, are:


the Interim Biogeographic Regionalisation for Australia (IBRA) region;



land system units; and



Beard’s vegetation series.

IBRA Regions
The Proposed project footprint lies entirely within the Chichester subregion of the Pilbara Bioregion as described
under the IBRA (Thackway and Cresswell, 1995) (Figure 3.18).

There are 85 IBRA regions recognised across

Australia, with the distinctions between regions based on climate, geology, landforms and characteristic vegetation
and fauna to represent a landscape-based approach to classifying the land surface (Environment Australia, 2000).
The Chichester subregion comprises the northern section of the Pilbara Craton, which consists of undulating
Archaean granite and basalt plains and includes areas of basaltic ranges (Kendrick and McKenzie, 2001).

The

plains support a shrub steppe characterised by Acacia inaequilatera over Triodia wiseana hummock grasslands, while

Eucalyptus leucophloia tree steppes occur on ranges (Kendrick and McKenzie, 2001).
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With the exception of Dixon Island, the Proposal lies within a region for which the land systems have been mapped
as part of the Department of Agriculture (now Department of Agriculture and Food) rangeland assessment
programme (Van Vreeswyk et al., 2004).

The Proposal area supports six land systems (Figure 3.19) with the

following three systems dominant in terms of proportion of the Proposal area covered:


Ruth:

Hills and ridges of volcanic and other rocks supporting hard spinifex and occasionally soft spinifex

grasslands. Occurs throughout much of the Proposal area;


Littoral:

Bare coastal mudflats with mangroves on seaward fringes, samphire flats, sandy islands, coastal

dunes and beaches. Covers the northern coastal portion of the Proposal area; and


Cheerawarra:

Sandy coastal plains and saline clay plains supporting soft and hard Spinifex grasslands and

minor tussock grasslands. Occurs in the central part of the Proposal area.

Beard’s vegetation series
Beard’s (1975) 1:1,000,000 vegetation series mapping for the Pilbara region identified three broad terrestrial
vegetation types within the vegetation survey envelope, with one of these overlapping the Proposal area and
described as “Hummock grasslands, grass steppe; hard spinifex, Triodia wiseana (T3Hi)”.

Vegetation
This section describes vegetation communities, vegetation condition, conservation significant vegetation and surface
water–dependent vegetation within the survey envelope. It is based on Supporting Study 12.1 unless otherwise
indicated.

Vegetation communities
Twenty-three separate vegetation communities were described and mapped within the survey envelope (Figure 3.20).
These communities consisted of three grasslands, eleven shrublands, one mangal community, two samphire
communities, three drainage and creekline communities and three ‘other’ classifications of mapped areas (Table 3.8).
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Land system units

Vegetation communities present at Anketell Point
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Group

Vegetation
Community
Code

Vegetation Community Description (*introduced species)

Grassland

Hf
Thg
Thg (c)

Shrubland

AxT

Horseflats of Eragrostis spp., Eriachne spp. And Dichanthium spp. On stony red clayey loam.
Mid Dense to Closed Hummock Grasslands of Triodia spp. On hillslopes, ridgetops and stony plains.
Mid to Dense Hummock Grassland of Triodia pungens over an Open Tussock Grassland of
*Cenchrus ciliaris and Eragrostis aff. Eriopoda (WAS site 963) on pale orange sandy clay.
Tall Shrubland to Open Shrubland of Acacia xiphophylla over Hummock Grassland dominated by
Triodia wiseana (fine form) and Triodia angusta on red rocky clay loam.
Shrubland of Acacia inaequilatera, Acacia tumida var. Pilbarensis with occasional Acacia coriacea
subsp. Coriacea, Acacia coriacea subsp. Pendens and Acacia bivenosa over an Open Shrubland of
Corchorus aff. Parviflorus, Corchorus aff. walcottii (K.J. Atkins 570), Stemodia grossa and Sida aff.
Echinocarpa (MET 15, 350) over a Hummock Grassland of Triodia epactia (Form A) over a Very
Open Tussock Grassland of *Cenchrus ciliaris on orange sandy clay drainage lines.
Shrubland of Acacia stellaticeps, Acacia coriacea subsp. Coriacea and Crotalaria cunninghamii over
a Very Open Herbland of Ptilotus astrolasius var. Astrolasius over a Hummock Grassland of Triodia
epactia (Form B) and Cymbopogon ambiguus on sands.
Scattered Spinifex longifolius over *Aerva javanica on pale brown sands on shoreline.
Tall Shrubland of Grevillea pyramidalis subsp. Leucadendron over a Tussock Grassland of *Cenchrus
ciliaris with scattered Triodia wiseana (fine form) on rocky mid to upper slope sand.
Tall Open Scrub to Tall Shrubland of Acacia coriacea subsp. Coriacea and Acacia sabulosa with
scattered Santalum lanceolatum and Senna artemisioides subsp. Oligophylla x helmsii over a
Tussock Grassland of *Cenchrus ciliaris on shorelines.
Tall Open Scrub to Low Open Shrubland dominated by Acacia sabulosa, Acacia bivenosa, Acacia
stellaticeps and Acacia ampliceps with occasional Acacia pyrifolia ssp. Pyrifolia over a Closed
Tussock Grassland of *Cenchrus ciliaris with occasional Triodia wiseana on sandy clay.
Tall Shrubland of Acacia xiphophila, Acacia bivenosa and Acacia synchronicia over a Mid Dense
Hummock Grassland of Triodia wiseana (fine form), Eriachne spp. And Aristida spp. On red sandy
loam.
Tall Shrubland to Open Shrubland dominated by Acacia pyrifolia var. Pyrifolia, Acacia bivenosa,
Acacia ancistrocarpa and Acacia synchronicia over a Mid Dense Hummock Grassland dominated by
Triodia wiseana (fine form) on rocky sandy flats, hill slopes and ridgetops.
Open Shrubland to Low Open Shrubland of Acacia pyrifolia var. Pyrifolia with scattered Corchorus
aff. Parviflorus over a Mid Dense Hummock Grassland of Triodia wiseana (fine form) on rocky hill
slopes.
Mixed Shrubland of Acacia spp. Mainly dominated by Acacia ancistrocarpa, Acacia bivenosa and
Acacia pyrifolia var. Pyrifolia over a Mid Dense Hummock Grassland of Triodia wiseana (fine form),
Triodia angusta, Triodia aff. Epactia, Triodia epactia (Form A) on orange brown sandy soil with
rocky nodules.
Mangroves of Avicennia marina subsp. Marina on brown tidal clay.
Low Shrubland dominated by Tecticornia halocnemoides subsp. Tenuis with scattered Trianthema
turgidifolia and Tecticornia pruinosa on brown clayey loam.
Low Open Heath dominated by Hemichroa diandra, Tecticornia halocnemoides subsp. Tenuis and
Tecticornia indica subsp. Bidens with scattered Avicennia marina subsp. Marina on edges of tidal
mudflats.
Tall Shrubland of Acacia inaequilatera with occasional Corymbia hamersleyana over a Grassland
dominated by Triodia wiseana, Triodia epactia and Chrysopogon fallax in association with drainage
lines.
Woodland of Corymbia hamersleyana over a Tall Shrubland mainly dominated by Acacia bivenosa,
Acacia tumida var. Pilbarensis and Acacia ancistrocarpa with occasional Grevillea pyramidalis subsp.
Leucadendron over a Mid Dense Hummock Grassland of Triodia wiseana (fine form) and Triodia
angusta on red rocky soils in association with drainage lines.
Low Open Woodland of Corymbia hammersleyana over a Tall Shrubland of Acacia pyrifolia var.
Pyrifolia, Acacia bivenosa and Grevillea pyramidalis subsp. Leucadendron over a Mid Dense
Hummock Grassland of Triodia wiseana (fine form) over a Tussock Grassland dominated by
Chrysopogon fallax and *Cenchrus ciliaris in minor drainage lines.
Bare areas void of any vegetation.
Tidal Mud Flats (Low-lying muddy flats that are inundated at high tide and exposed at low tide).

Atg

CHT

CST
GT
Lit

MAC

MATE

Athg1

Athg2

MAT

Mangal
Samphire

MF
Sam1
Sam2

Drainage
Lines,
Creeklines
and Minor
Flow Lines

Amg

DCAT1

DCAT2

Other

Bare
Tidal Mud
Flat
Beach
Cleared
Unsurveyed

Sand on shorelines.
Cleared areas void of any native and non native species.
Outside vegetation and flora survey area

Anketell Point Port Development Proposal PER/draft PER, December 2010

Page | 3-79

API Management Pty Ltd

PART 1 INTRODUCTION, THE PROPOSAL AND EXISTING ENVIRONMENT | SECTION 3 OVERVIEW OF EXISTING ENVIRONMENT

Legend for Figure 3.20
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Table 3.8

Vegetation communities recorded within Proposal survey envelope

Habitat type

Vegetation
community
code

Description

Grasslands

Hf

Horseflats of Eragrostis spp., Eriachne spp. And Dichanthium spp. On stony red
clayey loam.

Thg

Mid Dense to Closed Hummock Grasslands of Triodia spp. On hillslopes,
ridgetops and stony plains.

Thg(c)

Mid Dense to Closed Hummock Grasslands of Triodia pungens over an Open
Tussock Grassland of Cenchrus ciliaris and Eragrostis aff. Eriopoda. (WAS site
963) on pale orange sandy clay.

AxT

Tall Shrubland to Open Shrubland of Acacia xiphophylla over Hummock
Grassland dominated by Triodia wiseana (fine form) and Triodia angusta on
red rocky clay loam.

Atg

Shrubland of Acacia inaequilatera, Acacia tumida var. Pilbarensis with
occasional Acacia coriacea subsp. Coriacea, Acacia coriacea subsp. Pendens
and Acacia bivenosa over Open Shrubland of Corchorus aff. Parviflorus,
Corchorus aff. Walcottii (K. J. Atkins 570), Stemodia grossa and Sida aff.
Echinocarpa (MET 15, 350) over a Hummock Grassland of Triodia epactia
(Form A) over a Very Open Tussock Grassland of Cenchrus ciliaris on orange
sandy clay drainage lines.

CHT

Shrubland of Acacia stellaticeps, Acacia coriacea subsp. Coriacea and
Crotalaria cunninghamii over a Very Open Herbland of Ptilotus astrolasius var.
Astrolasius over a Hummock Grassland of Triodia epactia (Form B) and
Cymbopogon ambiguus on sands.

CST

Scattered Spinifex longifolius over Aerva javanica on pale brown sands on
shoreline.

GT

Tall Shrubland of Grevillea pyramidalis subsp. Leucadendron over a Tussock
Grassland of Cenchrus ciliaris with scattered Triodia wiseana (fine form) on
rocky mid to upper slope sand.

Lit

Tall Open Scrub to Tall Shrubland of Acacia coriacea subsp. Coriacea and
Acacia sabulosa with scattered Santalum lanceolatum and Senna artemisioides
subsp. Oligophylla x helmsii over a Tussock Grassland of Cenchrus ciliaris on
shorelines.

MAC

Tall Open Scrub to Open Heath dominated by Acacia sabulosa and Acacia
bivenosa with occasional Acacia pyrifolia subsp. Pyrifolia over a Closed
Tussock Grassland of Cenchrus ciliaris on sandy clay slopes.

MATE

Tall Shrubland of Acacia xiphophylla, Acacia bivenosa and Acacia synchronicia
over a Mid Dense Hummock Grassland of Triodia wiseana (fine form), Eriachne
spp. And Aristida spp. On red sandy loam.

Athg1

Tall Shrubland to Open Shrubland dominated by Acacia pyrifolia var. Pyrifolia,
Acacia bivenosa, Acacia ancistrocarpa and Acacia synchronicia over a Mid
Dense Hummock Grassland dominated by Triodia wiseana (fine form) on rocky

Shrublands

sandy flats, hill slopes and ridgetops.
Athg2

Open Shrubland to Low Open Shrubland of Acacia pyrifolia var. Pyrifolia with
scattered Corchorus aff. Parviflorus over a Mid Dense Hummock Grassland of
Triodia wiseana (fine form) on rocky hill slopes.

MAT

Mixed Shrubland of Acacia spp. Mainly dominated by Acacia ancistrocarpa,
Acacia bivenosa and Acacia pyrifolia var. Pyrifolia over a Mid Dense Hummock
Grassland of Triodia wiseana (fine form), Triodia angusta, Triodia aff. Epactia,
Triodia epactia (Form A) on orange-brown sandy soil with rocky nodules.

Mangal

MF

Mangroves of Avicennia marina subsp. Marina on brown tidal clay.

Samphire

Sam1

Low Shrubland dominated by Tecticornia halocnemoides subsp. Tenuis with
scattered Trianthema turgidifolia and Tecticornia pruinosa on brown clayey
loam.
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Drainage
Lines,
Creeklines
and

Vegetation
community
code

Description

Sam2

Low Open Heath dominated by Hemichroa diandra, Tecticornia halocnemoides
subsp. Tenuis and Tecticornia indica subsp. Bidens with scattered Avicennia
marina subsp. Marina on edges of tidal mudflats.

Amg

Tall Shrubland of Acacia inaequilatera with occasional Corymbia hamersleyana
over a Grassland dominated by Triodia wiseana, Triodia epactia and
Chrysopogon fallax in association with drainage lines.

DCAT1

Woodland of Corymbia hamersleyana over a Tall Shrubland mainly dominated
by Acacia bivenosa, Acacia tumida var. Pilbarensis and Acacia ancistrocarpa
with occasional Grevillea pyramidalis subsp. Leucadendron over a Mid Dense
Hummock Grassland of Triodia wiseana (fine form) and Triodia angusta on red
rocky soils in association with drainage lines.

DCAT2

Low Open Woodland of Corymbia hammersleyana over a Tall Shrubland of
Acacia pyrifolia var. Pyrifolia, Acacia bivenosa and Grevillea pyramidalis subsp.
Leucadendron over a Mid Dense Hummock Grassland of Triodia wiseana (fine
form) over a Tussock Grassland dominated by Chrysopogon fallax and
Cenchrus ciliaris in minor drainage lines.

Bare and/or
Cleared

Cleared areas void of any native and non-native species.

Tide

Tidal Mud Flats (Low-lying muddy flats that are inundated at high tide and
exposed at low tide).

Beach

Sand on shorelines.

Minor Flow
Lines

Other

Vegetation condition
The condition of vegetation within the survey envelope ranges from “Completely Degraded” to “Very Good –
Excellent” (Table 3.9).

Vegetation condition was determined primarily on the ratio of visible introduced species to

native species; however, disturbance (e.g. grazing, erosion), degree of alteration to community, habitat structure, site
ecology and other factors were also considered.

The categories of vegetation condition used were consistent with

a combination of methods developed by Keighery and the Braun-Blanquet Scale of cover abundance.

Most (over

90%) of the area has been subjected to very obvious to severe disturbance with a range of moderate to almost
complete weed cover and a significantly altered vegetation structure, which is likely to be a result of a history of
pastoral activity.
Table 3.9

Vegetation condition within survey envelope

Condition Rating
Completely Degraded

a

Completely Degraded

a

Degraded

b

Degraded

b

Good

1c

Good

c

– Good

c

– Very Good

Very Good

d

Very Good

d

– Degraded

b

d

– Excellent

TOTAL

Area (ha)

Area Surveyed (%)

29.3

0.8

0.4

0.1

189.4

4.9

259.4

6.8

1,404.2

36.5

1,265.7

32.9

665.5

17.3

20.4

0.5

3,834.3

100

Notes:
a – The structure of the vegetation is no longer intact, and the area is completely or almost completely without
native species (75% to 100% weed cover)
b – Basic vegetation structure severely impacted by disturbance (50% to 75% weed cover)
c – Vegetation structure altered by very obvious signs of multiple disturbances. Retains basic vegetation structure or
ability to regenerate it (25% to 50% weed cover).
D – Vegetation structure altered with obvious signs of disturbance (5% to 25% weed cover).
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Conservation significant vegetation
Vegetation communities are referred to as “locally significant” where they:


support populations of Priority Flora species;



extend the geographic range of particular taxa from previously recorded locations;



are restricted to only one or a few locations;



occur as small isolated communities; or



exhibit unusually high structural and species diversity.

Vegetation communities are referred to as “regionally significant” where they:


are limited to specific landform types;



are uncommon or restricted plant community types within the regional context; or



support populations of declared Rare Flora.

Vegetation communities are referred to as “nationally significant” where they:


support populations of threatened (EPBC Act–listed) species; and



support populations of Threatened Ecological Communities (EPBC Act – listed) significance.

A search of the EPBC Act database did not identify any listed threatened species and ecological communities at the
Proposal area.
A search of the DEC Threatened (TEC) and Priority Ecological Communities (PEC) database did not identify any
known TECs within the Proposal area. The search did identify three PECs in close proximity to the Proposal area:
Roebourne Plains Gilgai Grassland (Priority 1) and Stony Chenopod Association of the Roebourne Plain Area
(Priority 1) (herein called Roebourne Chenopod Association); and Horseflat Land System of the Roebourne Plains
(Priority 3).
No Threatened Ecological Communities were identified during field surveys. Flora and vegetation surveys, follow up
ground truthing and liaison with DEC confirmed that none of the described vegetation communities are associated
with the Priority 1 PECs in the region. The Horseflat (Hf) vegetation community, described and mapped within the
Proposal area, is equivalent to the Horseflat Land System of the Roebourne Plain PEC (Priority 3).
Two vegetation communities, Thg and Athg2, may be considered locally significant as they as they have the
potential to support populations of the Priority 3 (P3) Flora species Acacia glaucocaesia. Acacia glaucocaesia was
not recorded within the survey envelope.

The species was recorded within communities Thg and Athg2 during

surveys undertaken in an adjacent API Mine and Rail proposal area and therefore has the potential to also occur in
these communities within the Proposal area (see “Conservation Significant Flora” under “Flora” below for further
discussion on Priority Flora and their habitats).

Seven vegetation communities within the Proposal footprint have

been determined to be locally significant due to level of representation.

For a vegetation community to be

considered locally significant in this case, the community’s representation had to be less than 1% of the total
surveyed area.

These vegetation communities are Atg (0.58% of surveyed area), AxT (0.37% of surveyed area),

DCAT2 (0.43% of surveyed area), Hf (0.30% of surveyed area), MAC (0.92% of surveyed area), Sam1 (0.64% of
surveyed area) and Thg(c) (0.85% of surveyed area).

Surface water–dependent vegetation
Some vegetation, typically but not restricted to mulga (Acacia aneura) communities, is considered dependent on
sheet flow.

Sheet flow can occur where drainage channels are ill defined, usually on lower, flatter slopes where

runoff tends to spread over a wide front.

In some of these areas, vegetation communities have developed that are

dependent on the seepage water provided by the sheet flow.

It is assumed all vegetation within the sheet flow

zones are surface water–dependent, and thus maintenance of sheet flows are required.

These zones are comprised

of the following vegetation communities within the Proposal area: Atg; Athg1; Athg2; AxT; Lit; MAC; MAT; and MATE.
Some of the vegetation communities that occur along defined drainage channels are often dependent on the
surface water that occasionally flows along these systems.

There are a number of minor drainage channels within

the Proposal area that drain into the Bouguer Passage and Nickol Bay.
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This section discusses the conservation significant flora and introduced flora in the Proposal area. It is based on
AECOM (2010b) unless otherwise indicated.

Conservation significant flora
A search of the EPBC Act list of threatened species and ecological communities did not identify any known listed
flora at the Proposal area.
Four Priority Flora species identified from the DEC Threatened and Priority Flora Database searches have the
potential to occur within the Proposal area, based on habitat requirements and the occurrence of these habitats
(Table 3.10).

No species of declared Rare Flora or Priority Flora were recorded during surveys of the Proposal

area.
Table 3.10

Priority species likely to occur within Proposal area according to suitable habitat

Species

Priority Status

Potential Habitats

Helichrysum oligochaetum

P1

DCAT1, DCAT2, Atg, Athg1, Athg2, AxT, Lit, MAC, MATE, MAT, Hf

Acacia glaucocaesia

P3

Thg, Athg1, Athg2, Atg, AxT, MAC, MAT, MATE

Eragrostis lanicaulis

P3

Thg, Thg(c), Sam1, Atg, Hf, AxT, MAC

Terminalia supranitifolia

P3

Thg, Atg, Athg1, Athg2, MAT, DCAT1, DCAT2

Note: Some communities presented in (AECOM, 2010) have been omitted from Table 3.10 as they do not intersect
with the Proposal Area (i.e. Amg, Sam2 & GT).
A population of Acacia glaucocaesia (P3) was recorded as a group of five sub-populations near the interface with,
and within the adjacent API Mine and Rail Proposal area.

Four populations of Acacia glaucocaesia (P3) have been

recorded previously by DEC along Cleaverville Road, 4 km southwest of the North West Coastal Highway.

These

populations were revisited during the 2009 surveys, with two confirmed and recorded (outside the Proposal area).
This species has the highest potential to occur in the Proposal area, although, if it was present, it would have been
easily observed and recognisable, during vegetation surveys.

Helichrysum oligochaetum (P1) is an erect, annual herb to 0.25 m with yellow flowers. Being an annual herb that
flowers between August and November, this species may have been inconspicuous during surveys and not observed.

Eragrostis lanicaulis (P3) is a perennial grass to 0.5 m and flowers in March and May and from August to October.
Due to its herb-like form, this species, if present, may have been inconspicuous at the time of survey.

Terminalia supranitifolia (P3) is a perennial shrub of 2 to -3 m in height, which, if present in the Proposal area,
would have been easily observed and recognisable.
One flora specimen recorded during the surveys, initially identified as Frankenia pauciflora var. Pauciflora, was
determined to be a potential range extension (i.e., occurring outside its previously recorded range of distribution) as
this species is recorded by the Western Australian Herbarium as being endemic to the Geraldton Sandplains,
Coolgardie and Murchison regions.

However, the taxonomy of this specimen is somewhat inconsistent, the genus is

under current revision, and further investigation found that the plant that the name has been applied to is common
and therefore is unlikely to represent a significant range extension.

Introduced flora
Eight introduced flora species were recorded within vegetation communities occurring in the Proposal area.

The

records include species recorded from quadrats within the adjacent API Mine and Rail proposal survey area, due to
both its proximity and the similarity of vegetation communities occurring there.

The following three weed species

were recorded from quadrats within the Proposal area:


buffel grass (Cenchrus ciliaris);



kapok bush (Aerva javanica); and



purslane (Portulaca oleracea).
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Buffel grass and kapok bush are both weeds of significance within the Pilbara.
for livestock production and land rehabilitation.

Buffel grass has been widely planted

It dominates the ground layer in many native plant communities.

It

reduces native plant diversity and can affect vegetation structure by changing fire regimes (CRC for Australian Weed
Management, 2008).

Kapok bush was introduced to assist with the revegetation of degraded rangelands.

It is now

widespread in many types of vegetation (Hussey et al., 2007).
A number of areas within the Proposal area are heavily infested with weeds, especially in the vicinity of drainage
lines.
Although not specifically recorded within the Proposal area, Prosopis pallida (mesquite) was one of the weed species
recorded in the adjacent Mine and Rail proposal area and is a declared plant under the Agriculture and Related

Resources Protection Act 1976.

3.4.4

Terrestrial fauna

Level 2 vertebrate surveys in accordance with EPA Guidance Statement No. 56 (EPA, 2004d) were conducted by
Phoenix Environmental Sciences Pty Ltd over two seasons (June 2009 and March 2010) for a survey area which
encompassed the Proposal area and an area beyond this to cover potential changes in project design, and to
provide local context (Supporting Study 13.1).

Migratory wader surveys were conducted March 2008, October 2008,

February 2009, March 2009, July 2009 and October 2010 (Supporting Study 13.2, and Western Wildlife 2009a, b,
and c, and 2010).

A short range endemic invertebrate fauna survey was conducted in June 2009 by Phoenix

Environmental Services Pty Ltd in accordance with EPA Guidance Statement No. 20 (EPA 2009b) (Supporting Study
13.3), as was a desktop subterranean fauna survey (Supporting Study 13.4).

Vertebrate fauna
This section describes the avifauna, mammals, amphibians and reptiles, and introduced fauna of the Proposal area,
based on terrestrial fauna surveys undertaken by Phoenix Environmental Sciences Pty Ltd (Supporting Study 13.1)
unless otherwise indicated.

Relevant conservation significant species in each of these fauna groups are discussed

later in this section of the PER/draft PER.
The terrestrial vertebrate fauna survey (Supporting Study 13.1) defined eight broad habitat types within the survey
area (Figure 3.21).

The eight habitat types were defined based on differences in substrate, vegetation, soils and

landform. Eleven systematic fauna trapping sites were established in six of the fauna habitat types (Table 3.11). Two
of the sites occurred to the south of the Proposal area within the Mine and Rail Proposal area.

Opportunistic

searches occurred in all habitat types, including beaches and mangroves, the remaining habitat types.
A total of 204 vertebrate species was recorded in the terrestrial vertebrate survey, of which 193 were recorded
within the Proposal area (Table 3.12).

The suite of vertebrate species recorded represented approximately 60% of

the potentially occurring fauna and was typical of the coastal portions of the Pilbara Bioregion.
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Fauna habitat types at Anketell Point

Anketell Point Port Development Proposal PER/draft PER, December 2010

Figure 3.21

Source: Supporting Study 13.1
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Table 3.11

Fauna habitats sampled at systematic survey sites

Fauna Habitat

Vegetation Description (and Supporting Study 13.1 Code)

Survey Site

Type

Numbers.
Rocky major drainage line containing open woodland of Eucalyptus victrix

Drainage line

11

over a tall open scrubland of Acacia bivenosa over open grasslands of
Triodia spp. (no matching vegetation unit as site occurs outside of Proposal
area).

Coastal dune

Shrubland of Acacia spp. Over hummock grasslands of Triodia wiseana and
Triodia epactica (vegetation unit MAT).

7

Open Spinifex longifolius shrubland with emergent shrubs (vegetation unit

2

Lit).
Shrublands of Acacia coriacea subsp. Coriacea, Myoporum montanum over

5, 9

Trianthema pilosa, Adriana urticoides var. Urticoides, Acacia pyrifolia and
Indigofera monophylla (vegetation unit Lit).
Hill slope

Open-closed hummock grassland of Triodia spp.

Coastal plain

Closed Triodia hummock grassland (CHT).

(vegetation unit Thg).

3, 8
4

Mixed shrubland of Acacia spp. Over a hummock grassland of Triodia

112

wiseana and Triodia epactica (vegetation unit MAT).
Mudflat and

Chenopod shrubland dominated by Halosarcia halocnemoides subsp. Tenuis,

samphire

Halosarcia indica subsp. Leiostachya, Frankenia ambita and Trianthema
turgidifolia and range of annual grasses (vegetation unit Lit).

Rocky outcrop

Closed Triodia hummock grasslands

Mangrove

Mangroves of Avicennia marina subsp. Marina on brown tidal clay.

6

(vegetation unit Thg)

10
Opportunistic
surveys

Beach

Sandy shorelines.

Opportunistic
surveys

Source: Supporting Study 13.1
Notes:
1. Site occurs to the south of the Proposal area within the rail alignment. No comparative drainage line habitat
occurs within the port development Proposal area.
2.

Site occurs to the south of the Proposal area within the rail alignment.

Table 3.12

Number of vertebrate fauna species recorded in the terrestrial vertebrate survey

Fauna Group

Number of Species Recorded

Number of Species Recorded

in Survey

in Proposal Area

Avifauna

111

108

Native mammals (not including bats)

11

10

Bats

11

10

Introduced mammals

5

5

Amphibians

3

3

Reptiles

63

57

Total

204

193

Source: Supporting Study 13.1
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A total of 111 bird species in 40 families were recorded during the survey (Table 3.13). Families with the most
species were the Scolopacidae (12 species), Accipitridae (10 species) and Laridae (7 species), reflecting the coastal
position of the project.

Two Priority 4 species were recorded: the eastern curlew (Numenius madagascariensis) and

the Australian bustard (Ardeotis australis). Twenty nine species listed as Migratory under the EPBC Act, including a
number of migratory waders were also recorded (Refer Section 20 of the PER and Supporting Study 13.2).

The

number and diversity of birds is likely to vary between seasons and between years, depending on regional weather
conditions.
Table 3.13

Avifauna species recorded in the terrestrial vertebrate survey

Family

Species Name

Common Name

Recorded in
Proposal Area

Phasianidae

Coturnix ypsilophora

Brown quail

Yes

Anatidae

Tadorna tadornoides

Australian shelduck

Yes

Anas gracilis

Grey teal

Yes1

Ocyphaps lophotes

Crested pigeon

Yes

Geophaps plumifera

Spinifex pigeon

Yes

Geopelia cuneata

Diamond dove

Yes

Geopelia humeralis

Bar-shouldered dove

Yes

Eurostopodus argus

Spotted nightjar

Yes

Aegothelidae

Aegotheles cristatus

Australian owlet-nightjar

No

Phalacrocoracidae

Microcarbo melanoleucos

Little pied cormorant

Yes

Phalacrocorax sulcirostris

Little black cormorant

Yes

Phalacrocorax varius

Pied cormorant

Yes

Pelecanidae

Pelecanus conspicillatus

Australian pelican

Yes

Ardeidae

Butorides striata

Striated heron

Yes

Egretta novaehollandiae

White-faced heron

Yes

Egretta garzetta

Little egret

Yes

Egretta sacra

Eastern reef egret

Yes

Threskiornithidae

Threskiornis molucca

Australian white ibis

Yes

Accipitridae

Pandion cristatus

Eastern osprey

Yes

Elanus axillaris

Black-shouldered kite

Yes

Haliaeetus leucogaster

White-bellied sea eagle

Yes

Haliastur sphenurus

Whistling kite

Yes

Haliastur indus

Brahminy kite

Yes

Milvus migrans

Black kite

Yes1

Accipiter fasciatus

Brown goshawk

Yes

Accipiter cirrocephalus

Collared sparrowhawk

No

Circus assimilis

Spotted harrier

Yes

Aquila audax

Wedge-tailed eagle

Yes

Falco cenchroides

Australian kestrel

Yes

Columbidae

Falconidae
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Family

Species Name

Common Name

Recorded in
Proposal Area

Falco berigora

Brown falcon

Yes

Falco longipennis

Australian hobby

Yes

Otididae

Ardeotis australis2

Australian bustard (P4)

Yes

Haematopodidae

Haematopus longirostris

Pied oystercatcher

Yes

Haematopus fuliginosus

Sooty oystercatcher

Yes

Recurvirostridae

Himantopus himantopus

Black-winged stilt

Yes1

Charadriidae

Charadrius ruficapillus

Red-capped plover

Yes

Charadrius mongolus

Lesser sand plover

Yes

Charadrius leschenaultii

Greater sand plover

Yes

Limosa limosa

Black-tailed godwit

Yes

Limosa lapponica

Bar-tailed godwit

Yes

Numenius phaeopus

Whimbrel

Yes

Numenius madagascariensis

Eastern curlew (P4)

Yes

Xenus cinereus

Terek sandpiper

Yes

Actitis hypoleucos

Common sandpiper

Yes

Tringa brevipes

Grey-tailed tattler

Yes

Tringa nebularia

Common greenshank

Yes

Tringa stagnatilis

Marsh sandpiper

Yes

Tringa glareola

Wood sandpiper

Yes

Arenaria interpres

Ruddy turnstone

Yes

Calidris ruficollis

Red-necked stint

Yes

Turnicidae

Turnix velox

Little button-quail

Yes

Laridae

Sternula albifrons

Little tern

Yes

Gelochelidon nilotica

Gull-billed tern

Yes

Hydroprogne caspia

Caspian tern

Yes

Chlidonias hybrida

Whiskered tern

Yes

Thalasseus bengalensis

Lesser crested tern

Yes

Thalasseus bergii

Crested tern

Yes

Chroicocephalus novaehollandiae

Silver gull

Yes

Eolophus roseicapillus

Galah

Yes

Cacatua sanguinea

Little corella

Yes

Nymphicus hollandicus

Cockatiel

Yes

Barnardius zonarius

Australian ringneck parrot

No

Melopsittacus undulatus

Budgerigar

Yes

Centropus phasianinus

Pheasant coucal

Yes

Chalcites basalis

Horsfield`s bronze cuckoo

Yes1

Scolopacidae

Cacatuidae

Psittacidae

Cuculidae
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Species Name

Common Name

Recorded in
Proposal Area

Cacomantis pallidus

Pallid cuckoo

Yes

Dacelo leachii

Blue-winged kookaburra

Yes

Todiramphus pyrrhopygius

Red-backed kingfisher

Yes

Todiramphus sanctus

Sacred kingfisher

Yes

Todiramphus chloris

Collared kingfisher

Yes

Meropidae

Merops ornatus

Rainbow bee-eater

Yes

Ptilonorhynchidae

Ptilonorhynchus guttatus

Western bowerbird

Yes

Maluridae

Malurus leucopterus

White-winged fairy-wren

Yes

Malurus lamberti

Variegated fairy-wren

Yes

Gerygone fusca

Western gerygone

Yes

Gerygone tenebrosa

Dusky gerygone

Yes

Pardalotidae

Pardalotus rubricatus

Red-browed pardalote

Yes

Meliphagidae

Certhionyx variegatus

Pied honeyeater

Yes

Lichenostomus virescens

Singing honeyeater

Yes

Lichenostomus keartlandi

Grey-headed honeyeater

Yes

Lichenostomus penicillatus

White-plumed honeyeater

Yes

Manorina flavigula

Yellow-throated miner

Yes

Epthianura tricolor

Crimson chat

Yes

Epthianura aurifrons

Orange chat

Yes

Sugomel niger

Black honeyeater

Yes1

Lichmera indistincta

Brown honeyeater

Yes

Coracina novaehollandiae

Black-faced cuckoo-shrike

Yes

Lalage sueurii

White-winged triller

Yes

Numenius phaeopus

Whimbrel

Yes

Pachycephala melanura

Mangrove golden whistler

Yes

Pachycephala lanioides

White-breasted whistler

Yes

Pachycephalidae

Oreoica gutturalis

Crested bellbird

Yes

Artamidae

Artamus leucorynchus

White-breasted woodswallow

Yes

Artamus cinereus

Black-faced woodswallow

Yes

Cracticus nigrogularis

Pied butcherbird

Yes

Cracticus tibicen

Australian magpie

Yes

Rhipidura phasiana

Mangrove grey fantail

Yes

Rhipidura leucophrys

Willie wagtail

Yes

Corvidae

Corvus orru

Torresian crow

Yes

Monarchidae

Grallina cyanoleuca

Magpie-lark

Yes1

Petroicidae

Petroica goodenovii

Red-capped robin

Yes

Halcyonidae

Acanthizidae

Campephagidae

Rhipiduridae
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Family

Species Name

Common Name

Recorded in
Proposal Area

Peneonanthe pulverulenta

Mangrove robin

Yes

Alaudidae

Mirafra javanica

Singing bushlark

Yes

Megaluridae

Eremiornis carteri

Spinifexbird

Yes

Timaliidae

Zosterops luteus

Yellow white-eye

Yes

Hirundinidae

Cheramoeca leucosterna

White-backed swallow

Yes

Hirundo neoxena

Welcome swallow

Yes

Petrochelidon ariel

Fairy martin

Yes

Petrochelidon nigricans

Tree martin

Yes

Taeniopygia guttata

Zebra finch

Yes

Emblema pictum

Painted finch

Yes

Estrildidae

Source: Supporting Study 13.1
Notes:
1. Opportunistic record (no precise coordinates).
2. Species in bold are listed on the DEC priority species list. ‘(P4)’ means Priority 4.

Amphibians and reptiles
Sixty six species of amphibians and reptiles were recorded in the survey, including three frogs (two tree frogs
(Hylidae) and one ground frog (Myobatrachidae). Sixty-three species of reptile in nine families were recorded (Table
3.14). Reptile fauna recorded included 23 species of skinks, eight snakes, a single species of blind snake, 11
geckos, seven dragon species, eight species of goanna and four species of legless lizards. A single species of turtle
(Chelonia mydas) was also recorded (see section 3.3.9 for full discussion on marine fauna).
Approximately 42% of the reptile species recorded belonged to the family Scincidae, which also contained the most
abundant species, Ctenotus saxatilis (530 records) followed by Lerista bipes (234 records). C. Saxatilis was also the
only species recorded at 10 or more sites.
Two Priority fauna species under the Wildlife Conservation Act were recorded in the survey: Lerista nevinae (Priority
1) and Notoscincus butleri (Priority 4), although, N. Butleri was not recorded in the proposal envelope itself, rather
approximately 6 km south of the Proposal area defined by this PER/draft PER. Figure 3.22 shows the mapped
habitat of L. Nevinae in relation to the Proposal envelope.
Table 3.14
Family

Reptile species recorded in the vertebrate fauna survey
Species Name

Common Name

Recorded in
Proposal Area

Cheloniidae

Chelonia mydas

Green turtle (S1, EN)1

Yes

Gekkonidae

Diplodactylus conspicillatus

Fat-tailed Gecko

Yes

Gehyra pilbara

Yes

Gehyra punctata

Yes

Gehyra variegata

Yes

Heteronotia binoei

Bynoe’s gecko

Yes

Lucasium stenodactylum

Yes

Lucasium wombeyi

No

Oedura marmorata

Velvet gecko

Strophurus ciliaris
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Species Name

Common Name

Recorded in
Proposal Area

Pygopodidae

Agamidae

Strophurus elderi

No

Strophurus jeanae

Yes

Delma butleri

Yes

Delma pax

Yes

Delma tincta

Yes

Lialis burtonis

Yes

Ctenophorus caudicinctus

Ring-tailed dragon

Yes

Ctenophorus isolepis

Crested dragon

Yes

Ctenophorus nuchalis

Central netted-dragon

Yes

Diporiphora winneckei

Blue-lined dragon

Yes

Lophognathus gilberti

Gilbert’s dragon

Yes

Lophognathus longirostris

Varanidae

Yes

Pogona minor mitchelli

Western bearded dragon

Yes

Varanus acanthurus

Spiny-tailed monitor

Yes

Varanus brevicauda

Short-tailed pygmy monitor

Yes

Varanus bushi

Scincidae

No

Varanus eremius

Pygmy desert monitor

Yes

Varanus giganteus

Perentie

Yes

Varanus gouldii

Gould’s sand monitor

Yes

Varanus panoptes

Yellow-spotted monitor

Yes

Varanus pilbarensis

Pilbara monitor

Yes

Carlia munda

Yes

Cryptoblepharus ustulatus

Yes

Ctenotus duricola

Yes

Ctenotus grandis titan

Yes

Ctenotus helenae

Yes

Ctenotus pantherinus ocellifer

Leopard ctenotus

Yes

Ctenotus rubicundus

Yes

Ctenotus saxatilis

Rock ctenotus

Yes

Ctenotus schomburgkii

Barred wedge-snout ctenotus

Yes

Ctenotus serventyi

Yes

Cyclodomorphus melanops

Spinifex slender blue-tongue

Yes2

Egernia depressa

Pygmy spiny-tailed skink

Yes

Egernia pilbarensis

Pilbara egernia

Yes

Eremiascincus fasciolatus

Banded sand swimmer

Yes

Glaphyromorphus isolepis

Short-legged slender skink

Yes
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Family

Species Name

Common Name

Recorded in
Proposal Area

Lerista bipes

Yes

Lerista clara

Yes

Lerista muelleri

Yes

Lerista nevinae

(P1)

Yes

Menetia greyii

Dwarf skink

Yes

Morethia ruficauda

Yes

Notoscincus butleri

Lined soil-crevice skink (P4)

No

Tiliqua multifasciata

Central blue-tongued lizard

Yes

Typhlopidae

Ramphotyphlops ammodytes

Pythonidae

Antaresia perthensis

Pygmy python

Yes

Elapidae

Acanthophis wellsi

Pilbara death adder

Yes

Demansia psammophis

Yellow-faced whip snake

No

Demansia rufescens

Rufous whip snake

Yes

Parasuta monachus

Monk snake

No

Pseudechis australis

Mulga snake

Yes

Pseudonaja nuchalis

Gwardar

Yes

Suta punctata

Spotted snake

Yes

Yes

Source: Supporting Study 13.1
Notes:
1. Species in bold are listed as Schedule species under the Wildlife Conservation Act 1950 or on the DEC priority
species list. ‘(P1)’ means Priority 1, ‘(P4)’ means Priority 4, ‘(S1)’ means Schedule 1 under the State Wildlife
Conservation Act, ‘(EN)’ means endangered under the EPBC Act.
2. Opportunistic record (no precise coordinates).
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Source: Background data sourced from Supporting Study 13.1
Figure 3.22
Lerista nevinae habitat mapped in the Anketell Point locality in relation to the Proposal area

PART 1 INTRODUCTION, THE PROPOSAL AND EXISTING ENVIRONMENT | SECTION 3 OVERVIEW OF EXISTING ENVIRONMENT

Mammals
Twenty-seven mammal species were recorded during the survey.

These comprised four dasyurid species

(carnivorous marsupials), four native rodent species, eleven bat species, two macropod species and the Echidna
(Table 3.15).

Five introduced species were also recorded.

The most abundant species recorded were the euro (Macropus robustus) and the sandy inland mouse (Pseudomys
hermannsburgensis). No mammals listed on Schedule 1 of the Wildlife Conservation Act 1950 (WA) or in the EPBC
Act were recorded during the survey. Evidence of two Priority fauna species was recorded: the little northern freetail
bat (Mormopterus loriae cobourgiana) (Priority 1) from ANABATTM recordings and the western pebble-mound mouse
(Pseudomys chapmani) (Priority 4) from old, unused mounds.
Table 3.15

Mammal species recorded in the vertebrate fauna survey

Family

Species Name

Common Name

Tachyglossidae

Tachyglossus aculeatus

Echidna

Yes

Dasyuridae

Dasykaluta rosamondae

Little red kaluta

Yes

Ningaui timealeyi

Pilbara ningaui

No

Planigale sp.

Planigale

Yes

Sminthopsis macroura

Stripe-faced dunnart

Yes

Macropus robustus

Euro

Yes

Macropus rufus

Red kangaroo

Yes

Saccolaimus flaviventris

Yellow-bellied sheathtail-bat

Yes

Taphozous georgianus

Common sheathtail-bat

Yes

Northern freetail-bat

Yes

Little northern freetail bat (P1)

Yes

Tadarida australis

White-striped freetail-bat

Yes

Chalinolobus gouldii

Gould’s wattled bat

No

Nyctophilus arnhemensis

Arnhem Land long-eared bat

Yes

Nyctophilus geoffroyi

Lesser long-eared bat

Yes

Macropodidae

Emballonuridae

Molossidae

Chaerephon jobensis
Mormopterus loriae cobourgiana

Vespertilionidae

1

Recorded in
Proposal Area

Nyctophilus geoffroyi palescens

Muridae

Canidae

Felidae

Yes

Scotorepens greyii

Little broad-nosed bat

Yes

Vespadelus finlaysoni

Finlayson’s cave bat

Yes

Mus musculus*

House mouse

Yes

Notomys alexis

Spinifex hopping-mouse

Yes

Pseudomys chapmani

Western pebble-mound mouse (P4)

Yes

Pseudomys desertor

Desert mouse

Yes

Pseudomys hermannsburgensis

Sandy inland mouse

Yes

Rattus rattus*

Black rat

Yes2

Canis sp.*

Dog

Yes

Vulpes vulpes*

Red fox

Yes

Felis catus*

Cat

Yes

*introduced fauna

Source: Supporting Study 13.1
Notes:
1. Species in bold are listed on the DEC priority species list. ‘(P1)’ means Priority 1, ‘(P4)’ means Priority 4.
2. Opportunistic record (no precise coordinates).
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Five introduced mammal species were recorded during the terrestrial fauna survey: the black rat, house mouse, red
fox, cat and dog (see Table 3.15).

None of the introduced species appear to be present in notable abundance. The

house mouse, dog and red fox were all recorded on Dixon Island, with the red fox also recorded on near-by
Delambre Island.

Short-range endemic invertebrates
Targeted sampling in the Proposal area and surrounding reference sites was undertaken for invertebrate taxonomic
groups known to include short-range endemic species. This survey and its outcomes are reported in Supporting
Study 13.3, and the information in this section is sourced from that study, unless otherwise indicated.
Short-range endemic invertebrates are groups of invertebrates with naturally small distributions, which often have
poor dispersal capabilities, confining them to disjunct habitats (Biota, 2007; EPA, 2009b). Given the importance of
short-range endemism to the conservation of biodiversity, the assessment of such invertebrate taxa is a potentially
important component of impact assessment.
The field survey identified four main habitat types that are important for short-range endemic taxa: rock piles,
drainage basins, isolated coastal dunes and low rocky hill slopes (south facing).

The survey recorded 31

invertebrate species belonging to taxonomic groups known to include short-range endemic species.

Of these, four

are considered to be potential short-range endemics, with the remaining 27 taxa confirmed as occurring more
widely, or as habitat generalists (Table 3.16, Figure 3.23).
Table 3.16

Potential short-range endemic invertebrates recorded

Group

Family

Taxa

Mygalomorphae

Idiopidae

Eucyrtops sp.

No. Of

No. Of

Sites

Specimens

1

1

(trapdoor spiders)

Comments
Possible short-range endemic.
Recorded in a clay-loam drainage
basin and may be confined to similar
mesic habitats. Few records of this
genus from the Pilbara.

Single

juvenile specimen prevents any
comparison with other material.
Scorpiones

Buthidae

(scorpions)
Pseudoscorpiones

Garypidae

(pseudoscorpions)

Lychas ‘near
harveyi’

2

Synsphyronus

1

5

Possible short-range endemic.

No

previous records of this species exist.
1

sp. 1

Possible short-range endemic.
Recorded from a coastal dune on
Dixon Island, which represents
unusual habitat for the genus. May
be confined to the island.

Mollusca

Camaenidae

Quistrachia sp.

3

12

(land snails)

Likely to be a short-range endemic.
Genus is comprised largely of rock
habitat specialists with poor powers
of dispersal.
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Figure 3.23

Location of potential short-range endemic invertebrate species recorded
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The Proposal does not involve dewatering, production bore fields or extensive pit excavation, which are all activities
with the greatest potential to affect subterranean fauna.

A desktop assessment was considered an appropriate level

of assessment, and is provided as Supporting Study 13.4. Except where otherwise indicated, this section is based on
Supporting Study 13.4.
Subterranean fauna are typically broadly characterised into two ecological groupings, troglofauna and stygofauna.
Troglofauna are subterranean animals living in air-filled void spaces in subterranean strata above the watertable.
These fauna are known to display extreme short-range endemism (Harvey, 2002), meaning that there are potential
conservation issues associated with developments affecting their habitat.
Stygofauna are fauna that inhabit groundwater, sometimes occurring very close to the surface.

They are highly

specialised to, and obligate dwellers of, subterranean groundwater habitats (“stygobites”; Humphreys, 1999).
Stygofauna are known to be present in a variety of rock types including karst (limestones), fissured rock (e.g.,
granite) and porous rock (e.g., alluvium) (Marmonier et al., 1993).

The types of animals that have become stygal

(groundwater-inhabiting) in Western Australia include a range of crustacean taxa (which normally dominate the fauna
numerically), platyhelminthes, oligochaetes, water mites and water beetles (Humphreys, 1999).
The desktop assessment concluded that while the superficial freshwater aquifers of the Proposal area would provide
habitat for stygofauna, the occurrence of troglofauna within the Proposal area was unlikely, due to lack of suitable
habitat within the marine-derived sand and mud-dominated lithologies and volcanic geology.

The unconsolidated

Quaternary sedimentary geology of the Proposal area was considered most likely to contain stygofauna, but any
assemblages and species associated with this aquifer are unlikely to be geographically restricted.

Locally significant species
Species restricted to the Pilbara Bioregion, while generally not given additional protection under legislation, are
considered to be of significance because of their restricted distribution.

Bioregional endemics recorded in the

terrestrial vertebrate survey include the following species (Supporting Study 13.1):


Dasykaluta rosamondae (little red kaluta);



Ningaui timealeyi (Pilbara ningaui);



Pseudomys chapmani (western pebble-mound mouse) (Priority 4);



Gehyra Pilbara (Pilbara dtella);



Lucasium wombeyi (reptile, no common name);



Delma pax (reptile, no common name);



Ctenotus duricola (reptile, no common name);



Ctenotus rubicundus (reptile, no common name);



Lerista clara (skink, no common name; Depuche Island only);



Lerista nevinae (skink, no common name) (Priority 1);



Notoscincus butleri (skink, no common name); and



Demansia rufescens (rufous whipsnake).

The collared kingfisher (Todiramphus chloris) was the only regionally endemic bird recorded in the study area
(Western Wildlife, 2009a).

The collared kingfisher belongs to a subspecies confined to the mangroves from the

mouth of the Turner River to Mangrove Bay (Western Wildlife, 2009a).
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Conservation Significant fauna

Vertebrate fauna
No terrestrial fauna species listed as Schedule 1 under the Wildlife Conservation Act at state level or as Threatened
fauna under the Commonwealth EPBC Act were recorded from the Proposal area during the terrestrial fauna survey
(Supporting Study 13.1).

Five vertebrate species of lower-tier conservation significance were recorded from the

Proposal area, comprising:


little northern freetail bat (Mormopterus loriae cobourgiana) (Priority 1);



an unnamed skink (Lerista nevinae) (Priority 1);



eastern curlew (Numenius madagascariensis) (Priority 4);



Australian bustard (Ardeotis australis) (Priority 4); and



western pebble-mound mouse (Pseudomys chapmani) (Priority 4).

Another Priority 4 skink, Notoscincus butleri, was recorded in the terrestrial vertebrate survey, but only from a
drainage line site, approximately 6 km south of the Proposal area.
Four additional species of conservation significance not recorded in the survey may occur within the Proposal area
based on an assessment of suitable habitat:


northern quoll (Dasyurus hallucatus) (Schedule 1, Endangered);



peregrine falcon (Falco peregrines) (Schedule 4);



bush stone-curlew (Burhinus grallarius) (Priority 4); and



short-tailed mouse (Leggadina lakedownensis) (Priority 4).

The habitats of greatest significance within the Proposal area comprise mangroves and associated intertidal mudflats
(habitat for the little northern freetail bat, the eastern curlew and some of the migratory waders) and coastal and
secondary dunes (habitat for the geographically restricted skink species Lerista nevinae).
Discussion on migratory birds, including migratory waders as listed under the EPBC Act, and as relevant to the
Proposal is contained in Section 20 of the PER, and Supporting Study 13.2.

Little northern freetail bat
This Priority 1 species occurs in association with mangrove habitats along the northern coast of Western Australia
and the Northern Territory (Churchill, 2009).

Western Australian populations have predominantly been recorded from

mangrove stands, particularly those that include mature grey mangrove (Avicennia marina) (Supporting Study 13.1).
The species was recorded from 11 locations in proximity to the Proposal area and has also been confirmed at
other sites along the local coast by Biota (2008a) and Ninox Wildlife Consulting (2008).

Lerista nevinae
Lerista nevinae is a small fossorial (burrowing) skink inhabiting the coastal dunes in the vicinity of Anketell Point
and Cape Lambert (Supporting Study 13.1). L. Nevinae is a narrow-range species that was described as part of a
formal revision to the Lerista muelleri species-group in 2007 (Smith and Adams, 2007). Field data collection on this
species has only taken place recently (Biota, 2009; Supporting Study 13.1). Based on these studies, the species
appears to be restricted to parts of the coastal dune habitat between Popes Nose Creek and the southwest corner
of Anketell Point.

During the terrestrial vertebrate survey, L. Nevinae was recorded from 3 locations within coastal

dune habitat on Anketell Point (Figure 3.22).

The species was not found on Dixon Island or Delambre Island during

surveys for the Proposal but two records were made on Dixon Island by Biota (2009).
The extent of Lerista nevinae habitat in the immediate area of Anketell Point was mapped by Supporting Study 13.1
(Figure 3.22).

Biota (2009) considered the known range of the species in an updated assessment of the species

habitat extent in and around Cape Lambert. This habitat area further extends the range mapped in Supporting Study
13.1 to approximately 498 ha.
In June 2010, L. Nevinae was listed as a Priority 1 species due to its restricted distribution and development
pressures adjacent to its habitat. It is due to be considered for listing under the Wildlife Conservation Act Specially
Protected Fauna Notice in 2011.
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The eastern curlew is the largest wader in Australia and utilises tidal mudflats, estuaries, mangroves and ocean
beaches (Morcombe, 2004).

It is listed as a Priority 4 species due to reductions in the extent of its habitat in

Australia and overseas (Supporting Study 13.2). This species was recorded in flocks (of 2, 18 and 20) from beach
habitat on both Dixon Island and the mainland during the terrestrial fauna survey.

Several individual opportunistic

records were also made.

Australian bustard
Australian bustards are large birds occurring predominantly in Australia’s warmer regions. In northern Western
Australia they inhabit predominantly open or lightly-wooded grasslands, chenopod flats and plains (Johnstone and
Storr, 1998).

The species is listed as Priority 4 because it has declined in the south-west.

A single individual was

recorded from closed Triodia hummock grasslands within the Proposal area.

Western pebble-mound mouse
The current range of this Priority 4 rodent extends from the central and southern Pilbara to the Little Sandy Desert
(Supporting Study 13.1).
Hamersley Ranges.

Suitable habitat for the species is common in the Pilbara Bioregion, particularly in the

The species constructs characteristic pebble-mounds over underground burrow systems, most

commonly on stony spurs and lower slopes of rocky hills.
mounds.

The species was only recorded by way of three inactive

No other evidence of this species was observed and it is unclear if this species is extant within the study

area (Supporting Study 13.1).

Potential short-range endemic fauna
The Proposal area contains some habitat suitable for harbouring short-range endemic invertebrates (Supporting
Study 13.3), most notably:



isolated coastal dunes, from which the pseudoscorpion Synsphyronus sp. 1 was recorded;
drainage basins, from which the mygalomorph Eucyrtops sp. And the scorpion Lychas ‘near harveyi’ were
recorded; and



rock piles, from which the land snail Quistrachia sp. Was recorded.

Subterranean fauna
The blind gudgeon (Milyeringa veritas) is listed on the EPBC Act database as potentially occurring in the region of
the Proposal.

This species is discussed further in Sections 13 and 20.4.3 of the PER/draft PER.

3.5

SOCIAL ENVIRONMENT

3.5.1

Recreation

Sport and recreation are important features of Pilbara towns and provide many people with their main access to
community and social life. Approximately 50% of people residing in coastal towns are involved in water sports
(fishing, boating) or ball sports (SKM, 2009). Camping is also an important activity (SKM, 2009).
Cleaverville Beach is located approximately 26 km northwest of Karratha, with the eastern most point of this area
located approximately 6.5 km west of Anketell Point.

This beach is the focus of recreational activities adjacent to

the Proposal area and is used by both day-trippers (locals and tourists passing) and long-term campers (Figure
3.24).

The peak season for camping is traditionally from Easter to September or October.

maintains the area and provides a caretaker and some waste collection.
shire-maintained gravel road, 19 km from the Karratha Road turnoff.

The Shire of Roebourne

Access to Cleaverville Beach is via a

Many locals and visitors are attracted to the

fishing beaches in this area, particularly the mouth of Cleaverville Creek (Shire of Roebourne).
The Anketell area is also used for four wheel driving.

The use of four wheel drive vehicles provides the opportunity

to access less frequently visited areas and gives greater access to the coastline, opening up more fishing locations.
Uncontrolled access in the area has resulted in the creation of several informal roads and tracks leading to fishing
locations and other points of interest.
camping activities.

The Anketell Point area is frequented by locals for fishing, swimming and

The beaches around Anketell Point show evidence of these activities with numerous camp fire

sites, tyre tracks, car bodies and litter on the beaches and foredunes.
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The waters around Dixon Island are popular for recreational fishing, with locals frequenting the area from boat
launching facilities at Point Samson, Boat Beach and Cossack.
recreational fishing is popular.

Boat ownership in the region is high, and

Consultation with the community has confirmed that water-based activities, such as

diving and snorkelling, are undertaken.

Camping sites and principal areas of marine recreation are shown on Figure

3.24.
Over 794 vessels was recorded within and adjacent to the Proposal area during aerial survey flights conducted
between 13 August and 29 July 2010 (Figure 3.25), although many of these are likely to have been commercial
vessels.

3.5.2

Indigenous heritage

The coastal islands from Dixon Island to Cape Keraudren are recognised to have indigenous values of National
Estate significance (www.environment.gov.au, accessed 24 August 2009).
The western Pilbara region and associated islands contain numerous and diverse Aboriginal sites.

Known site types

in the region include shell middens, standing stones, stone features (such as possible hunting hides and pits),
grinding patches, quarries, occupation scatters and rock art.

Some of these sites have been dated and indicate

Aboriginal presence in the region over many thousands of years (N. Tonkin, pers. comm. 2010).
There are a number of heritage sites registered with the Department of Indigenous Affairs in the vicinity of the
Proposal area (Figure 3.26).

Archaeological and ethnographic surveys are planned to be undertaken across the

Proposal area, in consultation with Ngarluma People.

3.5.3

Maritime heritage

A search of the WA Museum Shipwreck database and DSEWPC’s Australian national shipwreck database indicated
that five shipwrecks are located in the area surrounding the Proposal (Table 3.17).
Table 3.17

Wrecks reported in the region surrounding Anketell Point

Vessel name

Description

Date

Reported location

Protection

Solveig

Barque

1903

Point Sampson

Federal

Silver Star

Steamship

1942

Cossack

Not protected

Coquette

Wooden vessel

1870

Ricoe Bay, Nickol Bay

Federal

Speculator

Wooden vessel

1876

Between Legendre and Gidley Islands

Federal

Trude

Fishing vessel

1970

Cape Lambert

Not protected

Source: (http://www.museum.wa.gov.au/research/databases/shipwreck and
http://www.environment.gov.au/heritage/shipwrecks/database.html (both accessed 3 August 2010).
No reported wrecks are located in proximity (closer than 15 km) to the Proposal, and no impacts to any of these
sites are expected.
It is an offence to destroy, damage, cause interference with or the disposal of a historic shipwreck or relic, or
cause a historic shipwreck or relic to be removed without a permit issued under the Historic Shipwreck Act.
historic shipwrecks lie within protected zones with a radius of up to 797 metres.
protected zone without a permit.

Some

It is an offence to enter a

Should any shipwreck or article associated with a shipwreck be discovered during

construction, API will ensure that these will be reported in accordance with the requirements of the Historic
Shipwreck Act.

3.5.4

Socio-economic setting

Wickham, a small town (population of about 2,000) established to service the needs of the mining industry in the
1970s, is the closest population centre to Anketell Point (about 7 km).

It mainly comprises residential homes.

Point Samson, a small fishing and tourist town, is the next closest population centre to Anketell Point (about
10 km).

Point Samson is comprised of residential homes, holiday homes, several restaurants, a caravan park, a

small harbour and commercial fishing fleet.

The Department of Transport operates the harbour at Point Samson

(John’s Creek), which primarily services the fishing industry and provides general marine services.
Karratha, with a population of just over 11,000, is situated approximately 30 km west of Anketell Point and is the
main service centre for the region (ABS, 2006).
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abandoned since World War II, and Roebourne, which supports a population of about 1,000.
The Pilbara is Western Australia’s principal iron ore mining region. Between 1995/96 and 2004/05, the value of iron
ore production increased from $2.9 billion to $8 billion, accounting for over 90% of the state’s production (DLGRD,
2006). The production value of the Pilbara iron ore industry will have increased significantly since 2004/05 due to
the major expansions implemented since that time, with further expansions planned or under way.
The region is easily accessible by road from Perth via two major highways: the Great Northern Highway (National
Highway) and the North West Coastal Highway.

The Pilbara also has a rail network totalling 1,524 km in length.

The network is owned and operated by iron ore producers in the region.

The Karratha airport services the towns

of Karratha, Dampier, Wickham, Roebourne, Cossack and Point Samson and is currently serviced by Qantas and
local charter airlines.

Given the increased passenger throughput usage (20% per annum increase over the last five

years), Karratha airport has been upgraded.

3.5.5

Land zoning

The proposed port site is zoned Strategic Industrial in the Shire of Roebourne Town Planning Scheme (TPS No. 8).
The Town Planning Scheme permits, inter alia, harbour installation, resource processing, and the development of
infrastructure (Figure 3.27).
Excluding Dixon Island, the terrestrial port component of the Proposal falls on Mt Welcome Pastoral Station, with the
balance (a section of the proposed railway) traversing unallocated Crown land.
Dixon Island is listed on the Register of the National Estate as part of the coastal islands of Port Hedland.

This

area includes approximately 3,000 ha between Dixon Island and Cape Keraudren.
The Proposal (except for Dredge Material Disposal Area 3) also falls within the gazetted Port of Port Walcott
boundary, as shown on Figure 3.28.

3.5.6

Land use

The eastern end of Dixon Island has been identified as a potential industrial zone (CALM, 2005).

DEC is reviewing

the management plan and proposed boundaries for the proposed Dampier Archipelago Marine Park following receipt
of comments from the public and the advisory committees, and negotiation with key stakeholders.

The boundaries

of the port of Port Walcott (Figure 3.28), established under the Shipping and Pilotage Act 1967, were amended in
2009 and the status of any revised boundaries for the proposed Dampier Archipelago Marine Park (which cannot
co-exist with a port), is unclear.
A number of current and proposed development areas have been defined within the Dampier region, including a
notional “future industrial development” area surrounding Anketell Point and the northern section of Dixon Island.
Exploration licences, granted under the Mining Act 1978, exist over the Anketell area.

3.5.7

Local fisheries

A pearling aquaculture lease (AQU/317), with associated mariculture licence (IDACA1556), is present to the north of
Dixon Island (see Figure 3.3).
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Other towns in the region include Cossack, one of the oldest towns in the northwest (established in 1863) but

