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Section Review Comment O2 Response MRL Close 
1.1 Project Document where the dredge material will be disposed 

and show on Figure 1.  The dredge volume is 
presented as 180,000 m3 and the bulk volume for 
disposal of 215,000 m3.  Please clarify this is due to a 
bulking factor and whether an over dredge allowance 
has been included. 

Clarified by MRL as project 
description has evolved 

Adequately 
addressed 

1.2 Objectives Can you clarify what will be the direct impact on BCH 
from the “bulk carrier anchorage”, is this a result of 
anchor damage, and what about dredge footprint 
direct impact on BCH?   

Yes direct impact is a 
result of anchor damage 
within the designated 
anchorage area. This has 
been clarified in the 
report. 

Adequately 
addressed 

2.1 Climate Clearly define the two seasons, at present text mixes 
between ‘summer’ and ‘winter’ period, but then 
discussed ‘dry’ and ‘wet’ seasons.  Suggest adopt use 
of dry/wet seasons and use throughout document (e.g. 
discussion of sea breeze action in Section 2.2.1) 

Dry/Wet Season has been 
adopted. 

Adequately 
addressed 

2.2 Coastal 
Processes 

Include section on currents including tidal and wind-
driven currents 

Aligned section with 
existing environment 
description in other 
marine reports. Updated 
information is sufficient to 
inform basis of BCH type 
and distribution. 

Adequately 
addressed 

2.3 Water 
Quality 

Suggest replace ‘E’ with ‘Light Attenuation Coefficient 
(LAC)’ which is defined as [log10(Irradiance at Surface) 
– log10(Irradiance at Depth)]/Depth interval (in 
metres)]’.  The use of ‘E’ could be confused for the 
einstein unit of light energy.  Further use consistent 
unit notation for divisional units throughout text either 
use a solidus (e.g. mg/L) or negative exponents (e.g. 
mg L-1). 

Amended in report. Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats 

Include distance and direction from Proposal to the 
Mangrove and Mary Anne Group of Islands.  Key point 
is that they are a long way from the project area. 

Included in report. Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats 

Expand on why Ward Reef is ‘unusual’ and ‘unique’ 
and include reference for comment on impacts from 
coral bleaching and 2011 tropical cyclone 

Updated to define that 
Ward Reef is unusual due 
to the historically high 
level of cover of sediment 
tolerant species. 

Adequately 
addressed 
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2.4 Benthic 
Communities 
& Habitats 

At present it is not clear how the introductory 
paragraphs of Section 2.4 link to the subsections for 
Coral Communities, Seagrass Communities etc.  The 
introduction should set up the logic for the 
subsections, at present the intro finishes with 
reference to the four IMCRA ECU’s and an offshore 
transect survey?  Perhaps a summary of previous 
benthic surveys in the area would help? The 
subsections should be consistent and more tightly 
structured/focussed towards understanding the 
context and implications for the Ashburton Hub 
Project, e.g. habitat distribution, key species, key 
findings from previous studies and potential pressures.  
At present the subsections appear as a medley of 
reference extracts. 

Sections have been 
restructured to address 
comments. 

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Seagrass 
Communities 

Syringodium, Halodule and Thalassodendron are 
seagrass genera, not species  

Amended. Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Seagrass 
Communities 

Does Cymodocea angustata form the largest meadow 
at Mary Anne Reef (as stated) or does it form the 
largest meadow in the area and this meadow is 
located at Mary Anne Reef.  Please clarify.  If indeed it 
is the largest seagrass meadow at Mary Anne Reef 
what is the significance of this for the Ashburton Hub 
Project given that Mary Anne Reef is located ~65km 
NW of the Project area? 

This is in reference to the 
largest meadow in the 
vicinity of AIP. This has 
been amended in the 
report. 

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Seagrass 
Communities 

Explain the relevance of the relationship between 
above/below ground biomass and low seed stock 
sampling.  Where, when and by who was this study 
completed? 

Included in report. Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Seagrass 
Communities 

For context please include explanation that dugong 
preferentially feed in areas of sparse seagrass which 
are low in fibre, high in nitrogen such as Halophila spp. 

Included in report. Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Seagrass 
Communities 

Include habitat figure from Waddington and Kendrick 
(2009), ideally with proposed anchorage areas 
overlain, to assist interpretation of text.  Figure 4 has 
low resolution and no legend to assist interpretation. 

Figure of survey area 
already included, 
unfortunately they did not 
include a habitat map in 
their report. 

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Sessile Filter 
Feeder 
Communities 

Can you include figure showing survey area covered by 
Kangas et al. (2006) 

No. There is no figure 
available from this report. 

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Sessile Filter 
Feeder 
Communities 

What and where are the ‘inner, mid and outer sections 
of the Proposal area’?  Do these areas relate to the 
Ashburton Hub Project or the Wheatstone Project 

Amended to reference 
nearshore and onshore. 

Adequately 
addressed 
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2.4 Benthic 
Communities 
& Habitats – 
Sessile Filter 
Feeder 
Communities 

What are the implications of the findings from Wahab 
et al (2017) pre- and post-dredging sampling? 

Study has significant 
implications regarding 
impacts to the filter feeder 
communities. These 
implications have been 
included in discussion and 
conclusion sections of the 
report. 

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Soft-bottom 
Communities 

Include figure to show area, and habitats (?), used to 
estimate ~76% soft-bottom by RPS (2012)? 

Figure not available. 
Existing figure shows soft 
bottom habitat type and 
distribution.  

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Sandy 
Beaches 

Section 2.2.2 is referenced here to support comments 
on coastal changes adjacent to the Ashburton MOF.  
However, Section 2.2.2. relates to tidal range and does 
not include any commentary on nearshore currents 
and/or shoreline change. 

Updated report to include 
section on sediment 
transport. 

Adequately 
addressed 

2.4 Benthic 
Communities 
& Habitats – 
Sandy 
Beaches 

Note that sandy beaches can support diverse 
interstitial meiofauna assemblages. 

Noted. Adequately 
addressed 

3.1 Desktop 
Assessment 

Would the assessment have also included 
consideration of the references included in Section 2.4, 
including Waddington & Kendrick (2009), RPS (2012).  
It may make more sense to include the reference listed 
in 3.1 with recast Section 2.4 as the desktop 
assessment phase (noting comments regarding 
structure/focus)? 

Included references and 
desktop review section. 

Adequately 
addressed 

3.2.1 Survey 
Area 

How were the existing LAU’s used to select the field 
survey areas?  Which LAU(s) covers the Anchorage 
area?  Please expand to provide context for the 
mapping areas and data presented in Section 4.2. 
Please use sidescan data imagery overlaid with 
polygons showing drop camera point (i.e. for dredge 
pocket and anchorage points area) that were used to 
define /classification of drop camera site (i.e. include a 
figure that demonstrates the how survey data was 
used to determine BCH survey methods and then 
habitat mapping) 

LAUs were not used to 
select field survey areas, 
they were used to define 
the extent of the mapping. 

Adequately 
addressed 

3.2.4 Side 
Scan Sonar 
Survey 

Was the side scan survey data recorded or just used 
for real-time classification of habitat by operator?  
What was the basis for determining ‘key habitat 
features’ and are these the same as the ‘side scan 
targets’ shown in Figure 7? 

Data was recorded and 
then processed to define 
classification. Which was 
then interpolated as 
required to validate the 
existing mapping. Yes 
habitat features represent 
targets. 
A new figure has been 
developed and, this has 
been clarified in the 
report. 

Adequately 
addressed 

3.2.5 Drop 
Camera 
Survey 

How were the drop camera locations determined, 
where they exclusively identified from the side scan or 

Drop camera locations 
were both side scan 
targets and random 

Adequately 
addressed 
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did the desktop assessment of previous surveys also 
inform these locations? 

locations to validate 
previous mapping, this has 
been clarified in the 
report. 

3.2.5 Drop 
Camera 
Survey 

Were other methods for validation of the side scan 
sonar data considered for the inshore area, e.g. grab 
sampling? 

Grab sampling was 
subsequently added to the 
survey and the results are 
now included in the 
assessment. 

Adequately 
addressed 

3.3.1 Side 
Scan Sonar - 
Inshore 

Can you include figure showing side scan sonar dataset 
with the habitat classes overlain (for both inshore and 
offshore mapping areas)?  It suggests that habitat 
classification was based on available drop camera, 
whereas in Section 3.2.5 it is stated that poor visibility 
precluded use of drop camera validation for the 
inshore areas? 

Given the scale of the 
mapping, it is not useful to 
present the sidescan data 
(i.e. swath width makes 
that line unreadable on 
the map). The report has 
been updated to clarify 
the mapping methods. 

Adequately 
addressed 

3.3.2 Drop 
Camera 
Footage – 
Inshore 

How was it determined that the BCH of the location 
5km north was ‘identical’ to the inshore area in the 
absence of drop camera footage?  Explain process 
whereby the validated offshore side scan imagery was 
used to interpret the inshore side scan imagery. 

The acoustic side scan 
signal is the same between 
both surveys. The area 
north was validated, but 
the Ashburton area was 
not. This has been clarified 
in the report. 

Adequately 
addressed 

3.3.2 Drop 
Camera 
Footage – 
Offshore 

Figure 7 only shows 20 drop camera locations.  Please 
include figure showing location of the additional 40 
drop camera sites across the LAU, and define this LAU. 

Amended in report to 
clarify the survey area and 
drop camera locations. 

Adequately 
addressed 

3.3.2 Drop 
Camera 
Footage – 
Offshore 

What is the ‘Detailed Mapping Zone’?  Can you include 
information on validation accuracy? 

Removed. Adequately 
addressed 

4.1 Benthic 
Communities 
& Habitat 
Classification 

With respect to previous review comments above it 
would be good to understand more clearly the linkage 
between the five BCH classes and previous surveys 
(e.g. as discussed in Section 2.4) 

Included additional 
column in the report to 
compare against 
previously mapped 
classes. 

Adequately 
addressed 

Table 1 – BCH 
Class – 
Limestone 
pavement 
with sand 
veneer, filter 
feeders, 
macroalgae & 
sparse coral 

Remove ‘Field surveys only identified this BCH class in 
the inshore LAUs’ as it is not relevant to this section on 
documentation of habitat classes.  Similarly the final 
paragraphs in the ‘Coral’ and ‘Low profile reef habitat 
with macroalgae, filter feeders and coral’ table 
sections may be better addressed separately rather 
than in this table which should focus on habitat 
descriptions. 

Removed. Adequately 
addressed 

Figure 8 and 9 It is not clear how the BCHs outside of the side scan 
areas were determined.  I’m guessing from desktop 
analysis, but as presently shown this linkage is not at 
all clear.  Include labels for key offshore islands 

Yes from Desktop, this has 
now been clarified. 

Adequately 
addressed 

5 Ecological 
Value and 
Regional 
Significance 

First two sentences appear to be contradictory.  Do 
you mean to say that the regional structural 
complexity of the marine environment supports a wide 
range of habitats, whereas at the scale of the survey 
area for this study there was relatively little structural 

Amended in report. Adequately 
addressed 



 

Section Review Comment O2 Response MRL Close 

complexity and therefore a relatively limited range of 
habitats? 

5 Ecological 
Value and 
Regional 
Significance 

Provide reference and more information regarding the 
Rowley Shelf.  I suspect this is a geological description 
of the inshore area and includes both the marine and 
island features 

Removed reference to 
Rowley Shelf, information 
on Rowley Shelf is not 
considered to add value to 
the report. 

Adequately 
addressed 

5 Ecological 
Value and 
Regional 
Significance 

Include references to support commentary throughout 
this section.  For instance the following statements are 
unreferenced: “known to be important areas for 
migratory seabirds, turtles and dugong and support 
large areas of macroalgal beds and both biogenic coral 
reef and coral communities on pavement”; “Seagrass 
communities in the Pilbara are known to vary in 
response to changes in light availability, temperature, 
substrate movement, physical disturbance from 
cyclones, and flash flooding during heavy rainfall 
events” 

Additional supporting 
references included. 

Adequately 
addressed 

5 Ecological 
Value and 
Regional 
Significance 

Link the sentence regarding dugong tracking to the 
preceding commentary on seagrass communities.  E.g. 
‘These observations of the distribution of seagrass BCH 
is supported by dugong tracking …’ 

Included with references. Adequately 
addressed 

5 Ecological 
Value and 
Regional 
Significance 

It is noted that Ward Reef is close to Ashburton.  
However, it is not clear what ‘Ashburton’ refers to 
here, Ashburton Island or Ashburton MOF.  In any 
case, Ward Reef is better described as close to Onslow 
(~4km NW)  

Amended in report Adequately 
addressed 

5 Ecological 
Value and 
Regional 
Significance 

Can you add an explanation for why Ward Reef 
maintains a high diversity and cover or corals despite 
turbid environment?  Further, how/why is Ward Reef 
important for the Ashburton Hub Project? 

As above, this has been 
amended in report. 

Adequately 
addressed in 
Conclusions 
section 

5 Ecological 
Value and 
Regional 
Significance 

Can you provide some more support for the final 
paragraph to demonstrate the widespread distribution 
of the identified habitats, e.g. references, figures, link 
back to previous discussions in the report on previous 
mapping in the area (as strengthened in light of 
comments herein) 

This is a concluding 
statement, with the 
evidence discussed in the 
paragraphs above. 
However context for the 
conclusion is now stronger 
in the report. 

Adequately 
addressed in 
Conclusions 
section 
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Important Note 

This report and all its components (including images, audio, video, text) is copyright. Apart from fair 

dealing for the purposes of private study, research, criticism or review as permitted under the Copyright 

Act 1968, no part may be reproduced, copied, transmitted in any form or by any means (electronic, 

mechanical or graphic) without the prior written permission of O2 Marine. 

This report has been prepared by O2 Marine for the sole use of Mineral Resources Limited (herein, ‘the 
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not rely on this report. O2 Marine waives all liability to any third-party loss, damage, liability or claim 

arising out of or incidental to a third-party publishing, using or relying on the facts, content, opinions or 

subject matter contained in this report.  

O2 Marine waives all responsibility for loss or damage where the accuracy and effectiveness of 

information provided by the Client or other third parties was inaccurate or not up to date and was relied 

upon, wholly or in part in reporting.  

This report contains maps that include data that are copyright to the Commonwealth of Australia 

(Geoscience Australia) 2006, Microsoft Corporation Earthstar Geographics SIO (2021) Department of 

Biodiversity, Conservation and Attractions (2021), Australian Government Department of Agriculture 

and Water, the Environment (2020) and Department of Transport (2021) and Esri, GEBCO, NOAA, 

National Geographic, DeLorme, HERE, Geonames.org, and other contributors. Maps are created in 

WGS 84 - Pseudo-Mercator (EPSG:3857) coordinate reference system and are not to be used for 

navigational purposes. Positional accuracy should be considered as approximate. 
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% Percentage 

°C Degrees Celsius 

BC Act Biodiversity Conservation Act 
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ECU Ecosystem Unit 

EP Act Environmental Protection Act 

EIA Environmental Impact Assessment 

EPA Environmental Protection Authority 

EPBC Act Environmental Protection and Biodiversity Act 

GIS Geographic information system 

GPS Global Positioning System 
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1. Introduction 

 Project Overview 

Onslow Iron Pty Ltd (ACN 612 668 201, herein MRL), a wholly owned subsidiary of Mineral Resources 

Limited (ACN 118 549 910), is undertaking planning for the Ashburton Infrastructure Project (AIP, the 

Proposed Action) to service iron ore mining and export developments in the West Pilbara region of 

Western Australia (WA). 

As part of an overarching business and operational strategy, MRL is undertaking planning to unlock 

stranded mineral assets in the West Pilbara region. The AIP will support MRL’s approved mine, the 

Buckland Project (herein referred to as Bungaroo South), (Ministerial Statement [MS] 906 and 

MS1147), other future iron ore deposits at Kumina and facilitate export opportunities for third party 

stranded iron ore from the West Pilbara.  

The AIP includes a fully sealed private haul road, commencing at the boundary of the approved 

Bungaroo South haul road and will continue approx. 150 km west to the Port of Ashburton (Port), where 

landside and marine facilities are proposed to be developed to export iron ore (Figure 1). The AIP 

Development Envelope (DE) comprises four separate DEs, the Haul Road DE and three port marine 

DEs (Landside DE, Nearshore DE and Offshore DE). 

Export facilities within the Port include a dedicated nearshore berth facility along with offshore 

anchorages. The AIP will initially support the export of approximately 30million tonnes per annum of 

(Mtpa) of iron ore through the Port over a 10-year period as a Direct Shipping Ore (DSO). Future plans 

(pending approvals) are for the AIP to support export of up to 40 Mtpa over a 30-year period.  These 

future plans are discussed in more detail within this section of this submission. 

The Port was established by Chevron for the Wheatstone Liquified Natural Gas Project (Wheatstone) 

and is located within the Ashburton North Strategic Industrial Area (ANSIA) and is managed by the 

Pilbara Ports Authority (PPA). 

In 2020, a change in the nominated proponent from Chevron to PPA was approved for the shipping 

channel, Materials Offloading Facility (MOF), and access road at the Port. Through consultation with 

PPA, MRL understands that a s.45C application under the Environmental Protection Act 1986 (EP Act) 

to amend MS1131 to include allow for the development of the AIP. MRL are planning on entering a 

commercial arrangement with PPA (via the submission of Development and Construction Applications), 

whereby, MRL enter into a lease agreement with PPA, allowing the AIP to be developed and for MRL 

to carry out activities on PPA vested lands, seabed or water areas. 

The AIP will utilise proposed and existing marine facilities to load ore onto Transhipping Vessels (TSVs) 

that will travel along PPA’s dredged shipping channel, out to deep water (up to 40 m depth), to five 

dedicated anchorage points approx. 10 km from Thevenard Island. Iron ore will be loaded from TSVs 

onto Capesize, Ocean Going Vessels (OGVs) at a maximum of two of the five anchorage points at any 

one time. Five anchorage points have been included within the AIP to allow for operational flexibility to 

factor in for adverse weathers conditions, operational issues, maintenance requirements and ship 

scheduling. 
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In relation to the port, the location of the jetty and associated components within the Landside and 

Nearshore DEs are situated away from mangroves adjacent to existing port infrastructure. The design 

of the piled jetty structures also minimises impacts on longshore current patterns.  

MRL are proposing to use PPA’s existing Spoil Ground C adjacent to the Port for placement of dredge 

material. Utilising an existing offshore disposal location vs developing a new offshore dredge material 

area or an onshore disposal area, was considered to present a better overall outcome, due to the 

avoidance of new disturbance to the seabed or native vegetation. Detailed investigation into onshore 

disposal was not recommended nor undertaken due to the known nature of potential spoil material from 

the AIP being unsuitable composition for onshore disposal. 

The final location of the five anchorage points within the Offshore DE were selected to avoid benthic 

habitat, which was mapped within the anchorage investigation area as being limited to the 30 m depth 

contour, with the seabed beyond this depth being predominantly bare sand. 

The AIP Port Marine elements will be located within the existing Port and includes a ‘Landside’, 

‘Nearshore’ and ‘Offshore’ DE (Figure 1; Table 1). Each DE represents the maximum area within which 

the proposal footprint will be located, whereas the footprint is the location where the physical proposal 

elements occur. 

Table 1 Spatial Coverage of Marine Elements 

Location Development Envelope (DE) Infrastructure Footprint (IF) 

Landside 118 ha - 

Nearshore 11 ha 5 ha 

Offshore 4,483 ha - 

 

Landside DE: located within the Eastern Planning Precinct (EPP), of the PPA’s landside planning area. 

No new disturbance is proposed within this DE. 

Landside facilities include a storage of bulk handling of iron ore, a seawater desalination plant, power 

station bulk storage of fuel, administration building, a sewerage treatment facility.  

Nearshore DE: The Marine Nearshore infrastructure, includes a dedicated berthing pocket, a modular 

jetty wharf and ship loader and will be constructed in Port Waters managed by the PPA east of the 

existing MOF. The modular wharf has been designed to be a fixed-point loading wharf, with roadway 

access and lifting areas for up to 130 tonne cranes. The jetty and wharf structure includes provision for 

seawater intake and outfall pipelines.  

A temporary causeway (rock structure) is required for the construction of the approach jetty for 

approximately six months and will be removed once jetty construction has been completed. 

Construction from a temporary causeway versus overhand construction will reduce the number of piles 

required, also reducing the duration of proposed piling. This will reduce potential impacts to sensitive 

marine fauna. Piling for the temporary causeway will involve the installation of twenty 1,000 mm drive 

piles. 
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The new berth and jetty will require a dredging programme and offshore disposal of dredge material at 

PPA’s existing Spoil Ground C (see Figure 1). Capital dredging of approximately 150,000 m3 to modify 

the existing access channel for the MOF to allow safe access and berthing of TSVs at the nearshore 

wharf facility is required. Capital dredging will be undertaken to achieve a depth of 8 m mean sea level 

(MSL), with the proposed dredge footprint extending approximately 30,000 m2. The location of the jetty 

has been selected to enable transhipment barges to sail into port under ballast draft (3.5 m maximum 

draft) without any tidal constraints and moor at the berth. For loading the barges, a berth pocket and 

basin will be dredged to facilitate loading during all tides. Dredging operations will occur for 90 days to 

be scheduled within the second quarter of 2022. Dredging-related operations may occur over a 16 hour 

period, seven days a week. However, dredging will occur during day light hours only. It is assumed the 

operation stops eight hours per day during night-time. 

Seawater intake and brine outlet pipelines for the desalination plant will be situated within the jetty 

conveyor corridor. The desalination plant will include a permanent seawater intake and a diffuser for 

the outfall. Plant design and capacity are yet to be confirmed, with model predictions based on two 

discharge rate scenarios: 0.28 GL/a (9 L/s) and 2 GL/a (65 L/s) with outfall salinity of 70 PSU, and a 

temperature increase of one degree above ambient sea temperature. 

Offshore DE: Includes the offshore anchorage points (located in State Waters) for transfer of ore from 

TSVs to Capesize Ocean Going Vessels (OGVs).  

The TSV navigation route traverses between the Offshore and Nearshore DEs. 
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Figure 1 Ashburton Infrastructure Project Location
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Figure 2 Ashburton Infrastructure Project marine development envelopes and associated infrastructure  
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  Objectives 

The objectives of this study are to: 

 Identify areas of benthic substrate that are largely devoid of benthic cover and are unlikely to be 

impacted by offshore anchoring activities; 

 Validate and refine existing maps of the subtidal benthic communities and habitat (BCH), which 

may be affected either directly (i.e. from bulk carrier anchoring) or indirectly (i.e. from reduced 

light availability during dredging operations) by the Proposal; and 

 Describe the regional significance and functional ecological value of the BCH in the vicinity of 

the development area to inform future environmental impact assessment of the Proposal. 

 Legislation and Guidelines 

This study has been aligned with relevant state and federal legislation and technical guidance relevant 

to BCH in the Proposal area, including: 

 Commonwealth Environmental Protection and Biodiversity Act 1999 (EPBC Act); 

 Western Australian Environmental Protection Act 1986 (EP Act); 

 Western Australian Biodiversity Conservation Act 2016 (BC Act); and 

 Western Australian Conservation and Land Management Act 1982 (CALM Act). 

 

The EPA provides guidance regarding the Environmental Impact Assessment (EIA) process which 

includes the definition of environmental principles, factors and associated objectives (EPA 2016) as the 

basis for assessing whether a proposal’s impact on the environment will be considered acceptable. 

1.3.1. Environmental Principles 

The objective of the EP Act is to protect the environment of the State.  The EP Act identifies five 

environmental Principles, where the third Principle notes that ‘the conservation of biological diversity 

and ecological integrity should be a fundamental consideration’ and this is directly relevant for the 

assessment of subtidal BCH impacts. 

1.3.2. Environmental Factors and Objectives 

The EPA has defined 14 environmental factors which are separated into five themes: Sea, Land, Water, 

Air and People. The environmental factors define those parts of the environment that may be impacted 

by a proposal. For each environmental factor, the EPA defines an environmental objective and will 

provide advice on whether these objectives may or may not be met for each factor when considering 

the impacts of a proposal.  

The environmental factor for ‘benthic communities and habitats’ (BCH) is a key factor for the proposal 

and the EPA’s objective for this factor is “to protect benthic communities and habitats so that biological 

diversity and ecological integrity are maintained”.  

The EPA have developed several guidelines relating to the consideration of BCH impacts, including: 
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 Technical Guidance – Protection of Benthic Communities and Habitats (EPA 2016a); 

 Environmental Factor Guideline – Benthic Communities and Habitats (EPA 2016b); and 

 Technical Guidance – Environmental Impact Assessment of Marine Dredging Proposals (EPA 

2016c). 
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2. Literature Review of the Existing Environment 

 Climate 

Ashburton is situated on the northwest coast of Australia in the Pilbara region. The location experiences 

a tropical climate with two distinct seasons – a dry season between the months April to October and 

wet season between the months November to March. The dry season is typically categorised by light 

winds from the south, southeast and east. In the wet season or monsoon, the winds are typically 

stronger with a strong sea-breeze effect in operation and wind directions around the 

southwest, west and northwest directions (DoT 2017). 

The mean annual rainfall is 311.6 mm of which the majority (88%) responds to tropical cyclones and 

thunderstorms that typically occur between November and April (Charles et al. 2015). The Pilbara’s 

hydroclimate (i.e. the climatology of the variables influencing the hydrological cycle) is highly variable 

with several extreme events.  High evaporation rates lead to large annual water deficits however 

extreme events such as tropical cyclones lead to intermittent heavy rainfall and associated runoff 

(Charles et al. 2015). 

 Coastal Processes 

2.2.1. Oceanography 

The astronomical tide is the periodic rise and fall of the sea surface caused by the combination of the 

gravitational force exerted by the moon and the Sun upon the Earth and the centrifugal force due to 

rotations of the Earth and moon, and the Earth and the Sun around their common centre of gravity 

(Baird, 2020). Tides are subject to spatial variability due to hydrodynamic, hydrographic and 

topographic influences.  At the study area, the tides are characterised by amplification of tidal range 

due to the shallow bathymetry over the northwest shelf and complex hydrographic and topographic 

features (Baird, 2020). Ashburton experiences semi-diurnal tides (two highs and two lows a day) with 

a mean tidal range of 1.9 m in spring tides and 0.5 m in neaps (Baird, 2020).   

The NWS of WA experiences waves generated from three primary sources: Indian Ocean swell, locally 

generated wind-waves and tropical cyclone waves. Along the shoreline the ambient (non-cyclonic) 

wave climate is generally mild. In dry season months low amplitude swell originating in the Indian Ocean 

propagates to the site and occurs in conjunction with locally generated sea waves of low period (Baird, 

2020). In the wet season the wave climate is locally generated sea waves from the west and northwest.  

Whilst the non-cyclonic ambient wave conditions are generally mild, in contrast the strong winds in a 

tropical cyclone can generate extreme wave conditions. Extreme cyclonic waves contribute to the total 

water level through wave run-up which is the maximum vertical extent of wave uprush on a beach and 

is comprised of both wave set-up and swash. The impact of cyclonic waves on the study site is 

dependent on the prevailing water level conditions and direction of cyclone approach. If coincident with 

a spring tide and storm surge, waves could propagate beyond the typical position of the beach and 

induce erosion of the shoreline as well as sediment transport. 
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2.2.2. Sediment Transport 

Sediment transport in the Ashburton area is generally along the shore from west to east. To maintain 

longshore sediment transport around the existing Ashburton Pilbara Port Authority (PPA) MOF, sand is 

excavated from a sand-trap on the west of the MOF and trucked to the beach on the eastern side of 

the MOF.  

 Water Quality 

To support the preparation of environmental approval documents for Chevron’s Wheatstone Project, 

MScience undertook a comprehensive study in 2009 to characterise the baseline water quality 

conditions of the Ashburton region in which the Proposal is located. The MScience (2009) study 

provides a comprehensive characterisation of baseline turbidity, total suspended solids (TSS), light 

attenuation coefficient (LAC) for the nearshore and offshore marine waters of the Onslow region.  The 

study considers a combination of MODIS imagery, in-situ instrument measurements and targeted field 

surveys to define the seasonal variation for each of these parameters.  Key findings for Onslow are 

summarised below (MScience 2009): 

 Nearshore waters (within 8 km of coastline): 

o Median turbidity ranged from 1.1 NTU in Winter to 2.4 NTU in Summer, with 80th 

percentile values of 2.9 NTU and 5.6 NTU respectively; 

o Median total suspended solids (TSS) ranged from 2.8 mg/L in Winter to 4.6 mg/L in 

Summer, with 80th percentile values of 5.2 mg/L and 8.1 mg/L respectively; and 

o Median light attenuation ranged from 0.11 LAC in Winter to 0.18 LAC in Summer, with 

80th percentile values of 0.20 LAC and 0.31 LAC respectively.  

 Offshore waters (beyond 8 km from coastline): 

o Median turbidity ranged from 0 NTU in Winter to 0.4 NTU in Summer, with 80th percentile 

values of 0.3 NTU and 1.7 NTU respectively; 

o Median total suspended solids (TSS) ranged from 2.0 mg/L in Winter to 2.5 mg/L in 

Summer, with 80th percentile values of 2.4 mg/L and 3.9 mg/L respectively; and 

o Median light attenuation ranged from 0.09 LAC in Winter to 0.12 LAC in Summer, with 

80th percentile values of 0.09 LAC and 0.15 LAC respectively.  

 Benthic Communities & Habitat 

2.4.1. Local Assessment Units 

The EPA’s Technical Guidance for the Protection of Benthic Communities and Habitats (EPA 2016a) 

identifies the need to map BCH at an appropriate scale to inform assessment of both regional and 

cumulative impacts to BCH (EPA 2016a). This nominal area is defined as a Local Assessment Unit 

(LAU). Generally, the size and dimensions of an LAU are determined on a case-by-case basis, however, 

where existing LAUs have been identified for past projects, these LAUs should be used to facilitate 

cumulative impact assessment of multiple projects. 



 

 
16 Mineral Resources Limited 

Ashburton Infrastructure Project: Benthic Communities and Habitat   

 

20WAU-00208 / 
R200328  

 

For the Port of Ashburton and surrounding waters, the LAUs were previously defined through formal 

assessment of Chevron’s Wheatstone Project (URS, 2011). These existing LAUs are shown in Figure 3 

and the relevant LAUs have been used to define the BCH mapping extent for the Proposal. 

The Wheatstone LAUs were largely based on the distribution of four major ecosystem units (ECU), 

which were derived from the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) 

hierarchical ecosystem classification framework and further development by Lyne et al. (2006) for the 

Northwest Shelf, these are also shown on Figure 3 and include: 

 ECU0 – Onslow Onshore encompassing intertidal habitats; 

 ECU1 – Onslow Nearshore encompassing waters between LAT and up to 10 m depth in 

relatively complex bathymetry, covering mainly soft substrates but including a ridge of scattered 

patch shoals which support corals and sponges; 

 ECU2 – Onslow Offshore encompassing waters between 10–20 m depth and including most 

offshore islands and coral reefs and algal-dominated shoals; and 

 ECU3 – Onslow Inner Shelf incorporating the relatively steep gradient shelf break from 20–70 m 

depth. 

 

In accordance with the EPAs technical guidance (EPA 2016a) these LAUs form the spatial context for 

an assessment required for Environmental Impact Assessment (EIA) to express and present the 

cumulative loss of, or serious damage to, BCH that may arise as a result of the development proposal.
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Figure 3 Local Assessment Units in the vicinity of the Proposal Area (indicative location shown in Red) [Source: URS 2011]
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2.4.2. Regional Surveys 

A desktop assessment of the BCH in the Proposal area considered information presented in the 

following studies: 

 MScience (2013). Seagrass, Filter Feeder and Macroalgal Habitat Survey: Baseline Surveys - 

September and December 2012; 

 O2M (2021n). Onslow Seawater Desalination Plant. Benthic Communities and Habitat. Report 

No. R200065; 

 O2M (2020). Onslow Marine Support Base Stage 2. Pre and Post dredging Benthic 

Communities and Habitat Assessment. Report No. R200009; 

 O2M (2017) Onslow Marine Support Base Stage 2: Capital Dredging Environmental Review 

Document. Onslow Marine Support Base Pty Ltd; 

 URS. (2011). Wheatstone Project Update Revised BPPH Loss Assessment. Final EIS 

Response to Submissions on the ERMP, Appendix FN;  

 URS. (2010a). Wheatstone Project Draft EIS/ERMP Technical Appendices N12 Survey of 

Subtidal Habitats off Onslow, WA; 

 URS. (2010b). Wheatstone Project Draft EIS/ERMP Technical Appendices N11 Survey of 

Intertidal Habitats off Onslow, WA; and 

URS. (2010c). Wheatstone Project Draft EIS/ERMP Technical Appendices N7 Baseline Coral 

Community Description. 

 

Based on these previous BCH field surveys, it can be concluded that the majority of the seafloor 

between the mainland and Thevenard Island is comprised of unvegetated sand and silts. The BCH 

types are sparsely distributed and include macroalgae, hard coral, seagrass, filter feeders and 

mangroves. 

These studies confirm that the most significant locations with respect to nature conservation value are 

the shallow fringing coral reefs and macroalgal platforms surrounding Serrurier, Ashburton, Thevenard, 

Direction, Mangrove and the Mary Anne Group of Islands (Figure 4).  The Mangrove and Mary Anne 

Group of Islands, located approximately 65 km northwest of the Proposal area, are considered the 

largest and most important nature conservation resource in the West Pilbara region and are important 

foraging areas for marine turtles and dugongs (DBCA 2020). 

Ward Reef has consistently been identified as the closest nearshore reef to Ashburton, located 4.5 km 

northwest of Onslow, and for this reason was considered to be a unique feature in the nearshore Onslow 

region. Until early 2011, the reef was characterised by high coral cover dominated by the genus 

Montipora.  Ward Reef is a locally important recreational fishing area and due to its uniqueness may 

have some conservation value.  However, the percentage cover of coral on this reef and throughout 

the region declined significantly following a coral bleaching event and impacts from a tropical cyclone 

in 2011 (Babcock et al. 2020). 

In addition to the URS (2010a) study, targeted studies were also undertaken by Waddington and 

Kendrick (2009) for the Wheatstone Project to target benthic assemblages between the depths of 15 

and 70 m in the waters surrounding Thevenard Island, and including the area that is now proposed for 

the AIP Anchorage DE (Figure 5).   
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The study used a combination of towed video and drop camera along five transects from 6 to 17 km in 

length.  Sand was estimated to comprise ~75% of the substrate surveyed, comprising >90% in deeper 

waters (>40 m).  Areas of reef were most commonly observed in shallow waters (<20 m) of the 

nearshore shelf and on the offshore slope to 40 m depth.  These reefs were more commonly observed 

on the westernmost transects shown on Figure 5. 
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Figure 4 Benthic Communities and Habitat in the vicinity of the proposed AIP Nearshore and Offshore DEs (Indicative location shown in Red) [Source: URS 

2010a]



 

 
21 Mineral Resources Limited 

Ashburton Infrastructure Project: Benthic Communities and Habitat   

 

20WAU-00208 / 
R200328  

 

 

Figure 5 The Location of five BCH transects previously undertaken in the vicinity of the proposed AIP Offshore 

DE, targeting depths between 15 m and 70 m [Source: Waddintgton & Kendrick 2009] 

2.4.3. Subtidal Benthic Communities and Habitat 

Coral Communities 

In the Onslow region, coral communities are found on biogenic reefs and rocks fringing islands.  

Biogenic reefs are primarily associated with the ecosystem unit between 10-20 m depth, which includes 

fringing reefs surrounding offshore islands.  The other coral communities present in the area do not 

form reefs but are found on exposed hard substrate and are typically in the shallower nearshore waters 

to 10 m depth, an area that is characterised by a ridge of scattered patch shoals.  The reefs fringing the 

islands (e.g. Ashburton Island) have been recorded to support a moderate, but variable, percent coral 

cover.  Shoals within this zone typically support a diverse and healthy coral community. Hydroids, 

gorgonians, sponges and macroalgae are also present at these locations.  Closer to shore, the shoals 

and exposed pavements have a low coral cover (i.e. <10%).  However, Ward Reef, Roller Shoal and 

Glennie Patches, between the nearshore reefs and the chain of shoals along the 10 m isobath, have 

been recorded to support a moderate to high coral cover (URS, 2010c). 

Coral monitoring was undertaken between April 2009 and May 2015 prior to, during, and post the 

Wheatstone Project dredging program to assess changes in coral cover from baseline to three months 

post dredging activity.  The areas mapped for ‘potential’ subtidal coral habitat changed very little 

between baseline, mid-term and the first post-development survey.  However, the coral community 

composition recorded within these locations changed considerably through time since the initial 

baseline surveys in response to widespread natural disturbance events.  

In 2009 coral cover was high, with a mean cover among survey reefs of 45% (range 29% to 68%) 

(Chevron, 2013). Hard coral cover declined considerably between April 2009 and September 2011 in 
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response to above-average sea temperatures in summer 2010/2011 that caused widespread mass 

coral bleaching and subsequent coral mortality, as well as damage resulting from TC Carlos in February 

2011.  Relative coral cover declined by up to 97% at monitored reef formations resulting in an average 

coral cover of 6% (Chevron, 2013).  Sea temperatures were again elevated during February and March 

2013 causing mass bleaching of most of the remaining corals and resulting in further decline in coral 

cover at most sites between the final Baseline survey in March 2013 and the first dredge monitoring 

survey in May 2013.  Reefs located further to the East and West used as reference reefs for the 

Wheatstone Project were less impacted by the bleaching event in 2010/2011, although suffered greater 

mortality following the event in February/March 2013 (Chevron, 2015).  The low percent coral cover 

across monitored reef formations remained relatively stable during the dredging program, with cover 

recorded in May 2015 across monitored reef formations ranging from <1% to 16%. Average coral cover 

on nearshore reefs such as Ward Reef, Roller shoals and Locker Island ranged between 2% and 4% 

(Chevron, 2017). 

Based on studies of recovery elsewhere, it is likely that recovery of the coral communities is occurring 

slowly, typically taking up to ten years, indicating reefs are not likely to have fully recovered (Baker et 

al. 2008, Diaz-Pulido et al. 2009, Graham et al. 2011).  Further investigations of these reefs are required 

to determine their present level of health. 

Hard coral cover formed only a very low proportion (<1%) of the transects covering the 15 to 70 m depth 

zone in 2009 (Waddington and Kendrick 2009).  Low cover of encrusting, massive and plate coral 

recorded on low profile reef down to 40 m depth, beyond which no hard-coral cover was recorded. This 

BCH is mapped as occurring within and adjacent to the proposed Offshore DE. 

Coral BCH has not been previously mapped as occurring in the proposed Nearshore DEs (Figure 4). 

The nearest Coral BCH to the Nearshore DE is located at a small, isolated reef to the west of Beadon 

Point, approximately 5 km to the northeast (Figure 4). This reef has previously been reported to be in 

very poor condition with coral cover <1% (URS 2010a). 

Potential pressures on coral communities in the Pilbara include physical disturbance, cyclones, 

toxicants, introduced pests, sedimentation, increased suspended sediment with associated reduction 

in light and elevation in water temperature.  

Seagrass Communities 

Temporal variability in distribution, density and biomass of seagrass can occur because of seasonal 

cycles and inter-annual change due to sporadic environmental events and natural variation.  The 

abundance and distribution of tropical seagrass species can vary greatly in response to seasonal 

changes in water quality (turbidity, light penetration) and conditions (wave action, temperature); Short 

et al. 2001; Loneragan et al. 2003; Duarte et al. 2013).  Inter-annual differences in seagrass biomass, 

distribution and abundance can be attributed to regional-scale changes in climate (Collier and Waycott 

2009) and also to smaller scale disturbances (Rasheed 2004). 

The results of monitoring during the Wheatstone dredging indicate seagrass habitats in this area rarely 

form large contiguous and homogenous habitat areas and instead the seafloor is characterised by 

patches of different communities.  Therefore, the distribution of seagrasses is sparsely distributed in 

small patches within larger areas of suitable substrate, with the plants usually occupying areas of only 

a few square meters or tens of square meters that are not continuous patches.  Four species of the 
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seagrass genus Halophila have been recorded: H. spinulosa, H. ovalis, H. minor and H. decipiens.  

Other seagrass genera in the area include Syringodium, Halodule, Thalassodendron and Cymodocea 

angustata, the latter forming the largest known meadow of seagrasses in the West Pilbara Region, 

located at Mary Anne Reef, approximately 65 km northwest of the Proposal area. This meadow includes 

several hundred hectares of 30% to 50% cover at a depth of 2-3 m (URS, 2010a). Areas of seagrass 

can also be found Southwest of Thevenard Island and Northeast of Onslow at Coolgra Point although 

cover is typically low (i.e. <10%) (URS, 2010a).  

As a part of the above study, sediment grabs and drop camera images collected by URS (2010a) 

determined that there is a strong relationship between above and below ground biomass; and percent 

cover.  Seagrass seed stock was assessed from a subsample of each grab; however. only three seeds 

were found from all samples collected (URS 2010a), thus indicating that there does not appear to be a 

viable seedbank in the region that is supporting the ephemeral seagrass BCH. 

The habitat map presented in Figure 4 presents the potential distribution of seagrass across the area 

from several surveys undertaken by URS (2010a).  Seagrass areas dominated by Halophila sp. are 

generally difficult to map because this genus is temporally variable, and cover is usually low. However, 

presence of low density seagrass meadows in WA’s Northwest are known to be closely correlated to 

dugong activity (Bayliss et al. 2019), and a dugong tracking study undertaken in 2012 identified dugong 

activity concentrated at seagrass areas identified at Coolgra Point, Thevenard, Direction and Ashburton 

Islands, providing evidence that seagrass habitat boundaries are relatively accurate with respect to the 

distribution of benthic biota and low seagrass cover (<1% during these investigations).  The seagrasses 

provide important habitat and food for turtles, dugongs, mollusc, sea urchins, sea stars, sea cucumbers, 

crabs and fishes.  

Seagrass cover formed only a very low proportion (<1%) of the transects covering the 15 to 70 m depth 

zone in 2009 (Waddington and Kendrick 2009).  Patchy low cover of Halophila seagrass was recorded 

on sand substrate down to 40 m depth, beyond which no seagrass was recorded. 

Seagrass has not been previously mapped as occurring in any of the proposed AIP DEs (Figure 4). 

However, where seagrass is mapped to occur in the Onslow region, it is generally considered to be in 

an undisturbed condition (URS 2010a). Potential pressures on seagrass communities in the Pilbara 

include physical disturbance, cyclones, eutrophication, toxicants, sedimentation, increased suspended 

sediment with associated reduction in light and elevation in water temperature. 

Macroalgal Communities 

For the most part, macroalgae in Western Australia do not exhibit a pronounced seasonality.  However, 

the brown algal genus, Sargassum, is reported to undergo annual growth and reproductive cycles and 

based on observations in nearby Pilbara locations, it is likely that intertidal and shallow subtidal 

Sargassum species undergo a seasonal succession with peak growth and reproduction over summer 

(URS 2010a). 

Macroalgae are present on many shallow shoals and platforms that surround the offshore islands (e.g. 

Thevenard, Twin Islands).  Like seagrass, mapped areas of macroalgae rarely form large contiguous 

and homogenous habitat areas and instead the seafloor is characterised by patches of different 

communities.  Macroalgae in the region includes large brown algae of the genera Sargassum, Padina 

and Dictyopteris, and red algae of the genera Asparagopsis, Gracilaria and Laurencia.  Less common 
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are green algae of the genera Halimeda and Caulerpa (URS 2010a).  The greatest macroalgae 

coverage has been recorded near Thevenard Island and the Mangrove Islands, typically on subtidal 

limestone platforms, with localised lower abundances present at numerous shoals and islands (URS, 

2010c). 

Macroalgae was recorded as the dominant benthic biotic component in the 20-40 m depth range on 

transects within, and west of the Offshore DE, ranging from ~6 to 32.5% (Waddington and Kendrick 

2009). Comparably, macroalgae comprises between 1.4 and 2.7% cover at transects to the east of the 

Offshore DE in these depths (Waddington and Kendrick 2009). Macroalgae predominantly occurs on 

“Low-profile reefs” in 20-40 m depth within, and west of the Offshore DE (Waddington and Kendrick 

2009). Lower cover of macroalgae also occurs on “Sand-inundated reef”, of which there is a lower 

proportion of the substrate in 20-40 m depth to the east of the Offshore DE, and north of Thevenard 

Island (Waddington and Kendrick 2009). Red Macroalgae is the dominant biotic community although 

cover reduced at depths >40 m likely due to less reef in this zone (Waddington and Kendrick 2009).  

Brown algae is sub-dominant within the benthic communities within, and west of the Offshore DE, 

although does not occur at depths below 40 m (Waddington and Kendrick 2009). Green algae 

comprises only a low proportion (<2%) of the biotic community at depths below 20 m (Waddington and 

Kendrick 2009).  The macroalgae cover to the east of the Offshore DE is almost exclusively comprised 

of red algae (Waddington and Kendrick 2009).  

Sessile Filter Feeder Communities 

The Onslow / Ashburton region supports relatively high diversity of filter feeder communities which 

potentially constitutes species adapted to living in highly turbid habitats.  Filter feeder taxa identified 

included sponges, gorgonians, bryozoans, ascidians and soft corals.  Baseline data on the biodiversity 

and variability of trawl bycatch on and off the trawl grounds in Exmouth Gulf and Onslow was reported 

in Kangas, et al. (2006).  These surveys captured 59 species of sponge from 25 families and 34 

octocoral species from 10 families. Kangas et al. (2006) suggests these nearshore communities are 

adapted to frequent historic disturbance regimes associated with living in relatively harsh physical 

environmental conditions such as elevated turbidity, fresh-water flow, cyclones and annual trawling 

effort. 

Wahab et al. (2017) monitored benthic community composition with a focus on sponges near the 

channel before and after the Wheatstone Project dredging program. Sessile taxa dominated the 

benthos across dredge periods with filter and suspension feeders such as sponges, ascidians, 

gorgonians and hydrozoans dominant in the inner zones.  A total of 102 sponge, 20 cnidarians (hard 

and soft corals and gorgonians), 18 ascidians, 6 bryozoans and 3 hydrozoans were identified prior to 

dredging. Post dredging 90 sponges, 55 cnidarians, 18 ascidians, 4 bryozoans and 1 hydrozoan were 

identified, 42% of which had not been collected prior to dredging. 

The sponge functional morphology was dominated by encrusting (20-59%), massive (11-29%) and 

erect forms (15-38%) both prior to and post dredging.  The cup morphotype formed a minority group 

(2.5-7.7%), which is likely to be attributable to susceptibility of this morphology to high sediment loads 

within the nearshore area.  The patterns in sponge functional morphology remained relatively stable 

through the dredging period.  The results indicate natural environmental filtering may have selected 

morphologies and traits of taxa present tolerant to turbidity and sedimentation stress (Wahab et al. 

2017), thus indicating that these communities are highly resilient to dredging related impacts. 
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In addition to comprising high cover macroalgae, surveys by Waddington & Kendrick (2009), identified 

the large areas of ‘Low-profile Reef’ between 20 and 40 m depth was found to support dense ‘sponge 

garden’ communities.  These reefs were dominated by sponges with lower cover of soft corals. Whilst 

‘Sand-inundated reef’ was typically less dense with sponges, the reefs also supported hydroids, sea 

whips, Ascidians and Bryozoans (Waddington & Kendrick 2009).  Filter feeders comprised between 4 

and 12% cover across transects and soft corals between 1.7 and 3.8% (Waddington and Kendrick 

2009).  Highest biotic cover was recorded west of the Offshore DE, whilst lowest cover was recorded 

within and to the east of the Offshore DE (Waddington & Kendrick 2009).  Greater spatial area of ‘Sand-

inundated reef’ to the east of the Offshore DE, occurring over a more gradual slope, results in a higher 

composition and diversity of filter feeder taxa (Waddington & Kendrick 2009).  The density of filter 

feeders and soft corals is reduced at depths >40 m with less reef area in this zone (Waddington & 

Kendrick 2009). 

Soft-bottom Communities 

Subtidal soft-bottom communities consist of silt or sand and comprise ~76% of the major marine 

habitats of the Onslow/Ashburton area (RPS 2012). These communities are typically bare but may have 

seasonal vegetation or permanent patches of seagrass, macroalgae or filter feeders.  Beyond the 40 m 

depth contour, sand was by far the most dominant substrate, comprising >90% of the benthic habitat in 

the region (Waddington & Kendrick 2009). 

Silt habitats occur in the sheltered areas nearshore, while sand occurs more offshore.  Soft-bottom 

communities often support a rich variety of infauna that live in the substrate such as polychaete worms, 

molluscs and crustaceans (CALM 2005).  They also support surface dwellers that live above or on the 

substrate such as flathead, rays, flounder, crabs, bivalve molluscs, gastropods or sea snails, sea 

urchins and sea stars. Inhabitants may also include filter feeding invertebrates such as sponges, corals, 

sea whips and sea squirts, although are generally found to support a lower density of sessile 

invertebrates (CALM 2005).  

The subtidal soft-bottom communities in the vicinity of the AIP Nearshore DE are highly disturbed as a 

result of the existing Port of Ashburton Infrastructure, extensive capital dredging and ongoing 

maintenance dredging. However, the subtidal soft-bottom communities in the Offshore DE are generally 

in an undisturbed condition (Waddington & Kendrick 2009).  Potential pressures on subtidal soft bottom 

communities include physical disturbance, toxicants, nutrients, turbidity, bitterns discharge and 

discharge of higher temperature water from desalination. 

Mangrove Communities 

Six species of mangrove are found within the vicinity (i.e. within 2 km) of the AIP Proposal area and the 

mangroves in this area are generally considered to be in pristine condition (URS 2010b).  The Proposal 

area lies adjacent to the designated Ashburton River Delta ‘Regionally Significant’ mangrove area (EPA 

2001), which is located on the Western extent of the Port of Ashburton.  

Whilst no mangroves are present within the AIP DEs, the neighbouring mangrove communities,  located 

~2 km west of the existing Port of Ashburton are considered to be of great ecological and economic 

importance, supporting a varied number of organisms such as snails, crabs, shrimps, oysters, 

barnacles, fish and birds. Physical disturbance, pollution (particularly oil), dust and litter are potential 

pressures on all intertidal BCH (CALM 2005).  
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Sandy Beaches 

Sand beaches dominate the upper intertidal zone along coastal shorelines in the AIP Proposal area 

and occur widely on the nearshore islands.  The sands are highly mobile, moved about rapidly by winds 

and waves.  Flora and fauna in this zone can be exposed by one set of conditions and then be rapidly 

buried in sand when conditions change.  The habitat is therefore unsuitable for plants and most animals 

as they are unable to move at all, or rapidly enough, to survive the changing sand conditions. Since 

construction of the MOF, the beach area to the West has been accreting and East of the MOF eroding 

(see Section 2.2.3). 

Sandy beaches in the area have been recorded to be remarkably consistent in profile, sediment 

characteristics and fauna. The beaches comprise fine, well sorted sand on a near-horizontal supratidal 

ramp and steep intertidal beach slope.  Except for a transient escarpment 20-40 cm high cut into the 

upper slope by a previous high tide, the slope from the upper to lower intertidal zones is very consistent.  

The sand comprises medium to coarse-grained calcareous sands and shelly sands which is widespread 

along the coastline.  The fauna of the seaward beach slopes is extremely limited (URS, 2010b).  

Similarly, the fauna on sand bars and shoals at the mouths of tidal creeks in the area are extremely 

restricted.  Of the invertebrate fauna that do occur in this zone, the most conspicuous are ghost crabs 

(Ocypode spp.) which burrow in the sand and forage along the beach for detrital food.  There are also 

several species of bivalve (families Donacidae and Hemidonacidae) that burrow at the bottom of the 

beach profile.  Detrital wrack in the strand line of beaches commonly supports a fauna of small 

crustaceans (notably amphipods) and distinctive microfauna (meiofauna) (URS 2010b).  

Sandy beaches represent the only intertidal BCH present within the AIP Nearshore DE. However, the 

beaches in this area are highly disturbed due to ongoing trucking of sand as part of ministerial conditions 

defined in MS 11xx to renourish the beach to the east of existing Ashburton MOF and the proposed 

AIP.  

2.4.4. Historic Dredging Impacts  

The majority of the BCH in the of the AIP Nearshore DE was historically predicted to be impacted as a 

result of dredging and construction impacts arising in relation to the Wheatstone Project. These 

predicted impacts for coral / filter feeder and seagrass / macroalgae habitats are shown in Figure 6 and 

Figure 7, respectively. 

Wahab et al. (2017) demonstrated that the filter feeder communities were largely unaffected by the 

Wheatstone dredging beyond the Zone of High Impact and this was likely due to the natural resilience 

of these communities to naturally turbid waters and low light conditions that are common in the 

Ashburton region. However, the accuracy of predicted impacts to coral and seagrass communities is 

not publicly available, although it is noted, that given the time since captial dredging (i.e. 8 years), Coral, 

Seagrass and Macroalgal BCH within the predicted Zone of Moderate Impact may have now recovered. 

However, it is likely that ongoing frequent (i.e. ~ biannually) maintenance dredging would have impacted 

the ability for BCH within the predicted Zone of High Impact to recover. 



 

 
27 Mineral Resources Limited 

Ashburton Infrastructure Project: Benthic Communities and Habitat   

 

20WAU-0028 / 
R200328 

 

Figure 6 Wheatstone Project predicted Zones of High and Moderate Impact, as defined in MS 873, for Hard Coral and Filter Feeder BCH [Source: Chevron 2016]. 

AIP Nearshore DE shown in Red  
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Figure 7 Wheatstone Project predicted Zones of High and Moderate Impact, as defined in MS 873, for Seagrass and Macroalgae BCH [Source: Chevron 2016] 

(AIP Nearshore DE shown in Red)
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3. Methods 

The revised classification and maps of the BCH were derived through a combination of desktop reviews, 

Proposal specific field surveys, and detailed analysis of the survey data. 

 Preliminary Mapping 

Mapping identified in URS (2010a) and shown in Figure 4 was used as the base layer for refining and 

improving resolution of the BCH mapping in the proposal area.  

 Field Survey 

The survey consisted of side scan sonar mapping of the seabed with drop camera video validation of 

key features identified from the side scan sonar backscatter data.  

3.2.1. Survey Area 

The survey area was split across two distinct areas: nearshore and offshore survey areas as shown in 

Figure 8 and Figure 9, respectively. The survey areas were selected considering the Proposal activities 

(i.e. wharf construction, transhipping, offshore anchorage, dredging, etc) and the existing relevant LAUs 

(as defined in URS 2011 and shown in Figure 3).  

3.2.2. Survey Aim 

Given that extensive mapping had previously been undertaken around the Proposal area, the field 

survey was designed to validate and improve the resolution of existing BCH maps to support the study 

objectives defined in Section 1.2.  

3.2.3. Survey Dates 

 Nearshore survey was conducted from 15 to 18 December 2020; and  

 Offshore survey was conducted from 7 to 8 February 2021. 

3.2.4. Side Scan Sonar Survey 

The side scan sonar survey of the neashore area was undertaken using a dual channel 450 kHz Tritech 

Starfish 452F system.  This unit was operated through a topside control unit coupled to Scanline V2.1 

acquisition software.  Geographic positioning of the side scan sonar data was acquired using a Starfish 

GPS with an accuracy of ±2 m (GPS/NAVISTAR 2008).  

The side scan sonar survey of the offshore area was undertaken using Edgetech Side Scan 4125 dual 

frequency Side Scan Sonar System.  400/900- kHz frequency was used. 

During both surveys, the side scan sonar was towed behind the vessel at a speed of ~3 kn and captured 

a swath width of four to five times the water depth.  Coverage of the survey areas was achieved using 

a series of parallel transects distanced approximately 500 m (Figure 8 & Figure 9).  During the surveys, 
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side scan targets were identified by the operator ‘in real time’ for later validation using the drop camera 

system. 

3.2.5. Drop Camera Survey 

Drop camera targets were selected based on identified sidescan targets and in consideration of 

previous BCH mapping in the survey area.  

A Spot X Pro Squid camera with real-time video streaming was used.  All footage was recorded to a 

mini-SD card and subsequently backed-up to a computer daily.  At each target location, the seabed 

was surveyed until the benthic habitat could be confidently identified.  Supporting information included 

drop camera site coordinates from a Garmin GPSMAP 60CSx Handheld GPS Navigator time, water 

depth, and incidental observations.   

Drop camera survey sites for the offshore survey area are shown in Figure 9.  Drop camera validation 

of the side scan sonar data from the nearshore survey area was not feasible due to very poor 

underwater visibility. 

3.2.6. Sediment Grab Samples 

In the absence of drop camera footage from the nearshore survey area, sediment grabs from 9 locations 

were examined during an O2 Marine (2021b) sediment sampling survey of the proposed dredging area. 

The sediment sampling locations are shown in Figure 8. 
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Figure 8 Nearshore survey area effort
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Figure 9 Offshore survey area effort  
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 Data Analysis 

3.3.1. Side Scan Sonar 

Nearshore  

Acoustic images of the seabed were collected along 12 transects within the nearshore survey area 

(Figure 8).  This data was analysed using Sonarwiz.7.2 software for the seabed characterisation 

process using a square window algorithm (Cochrane 2002).  Habitat classes were then assigned using 

an acoustic supervised classification method (MESH 2009) based on available drop camera imagery 

from an adjacent study (O2M 2021n) (Refer Section 3.3.2). 

Offshore  

Acoustic images of the seabed were collected along 21 transects within the offshore survey area 

(Figure 9).  This data processing was divided into two phases. First, raw data was analysed with 

Discover 4215-D v9.00 and the processed data was then cleaned using Sonarwiz.7.2.  Habitat classes 

were then assigned using an acoustic supervised classification method (MESH 2009) based on the 

available drop camera imagery. 

3.3.2. Drop Camera Footage 

Nearshore 

Drop camera validation of side scan sonar data from the nearshore survey area was not possible at the 

time of the survey due to very poor underwater visibility.  Therefore, BCH classes were identified from 

the backscatter data using drop camera video validation data of a recent O2 Marine side scan sonar 

survey of identical BCH located approximately 5 km east of the nearshore survey area and occurring 

across the same depth range (O2M 2021n). 

Offshore  

Drop camera footage was obtained from 20 locations across the Offshore survey area and a further 40 

locations across the LAU (Figure 9).  This footage was reviewed to validate and update the BCH 

classification noted in the field.  The validated BCH classifications were also used to assist with the 

classification of the sidescan sonar data across the survey area. 

3.3.3. Sediment Grab Samples 

Sediment samples collected from the nearshore survey area confirmed that only bare substrate was 

present in the sediment sampling area. 

 

 



 
 

 34 Mineral Resources Limited 
Ashburton Infrastructure Project: Benthic Communities and Habitat  

 

20WAU-0028 /  
R200328  

 

4. Results 

 Benthic Communities & Habitat Classification 

Five BCH classes were defined based on Proposal-specific field surveys and desktop review of 

previously identified and mapped BCH, as shown in Table 2.  

Table 2 BCH Classifications 

BCH Class  Previous BCH 

Classification 

Description Example Image (A – Drop Camera; B – 

Sidescan Sonar) 

Bare 

substrate 

All classes of Soft 

Sediment Substrate, 

excluding sand-

veneered limestone 

pavement (URS 

2010a) 

Predominantly sand, with 

areas of fine sand or silt. 

Some areas exhibit obvious 

signs of bioturbation. 

A)  

B)  

Sand with 

sparse filter 

feeders 

Filter Feeders (<10%) 

(URS 2010a) 

Sand with sparse (<5%) filter 

feeders (i.e. bryozoans, 

ascidians, octocorals). 

Nearshore areas, may 

contain occasional areas of 

very low cover macroalgae 

(Caulerpa sp. & Halimeda 

sp.) and seagrass (Halophila 

sp. & Syringodium sp.).  

 
A)  

B)  
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BCH Class  Previous BCH 

Classification 

Description Example Image (A – Drop Camera; B – 

Sidescan Sonar) 

Sand with 

sparse 

seagrass 

Seagrass (<5%) (URS 

2010a) 

Sand with sparse (<5%) 

seagrass. The seagrass in 

this area is typically 

ephemeral in nature (i.e. 

dormant in winter) and 

typically characterised by 

sparse (generally <5%) cover 

of Halophila ovalis (URS 

2010a). 

Habitat class not detected during surveys. 

Distribution based on historical mapping 

provided in URS (2010a). 

Sand 

veneered 

limestone 

pavement 

Subtidal Pavement 

(URS 2010a) 

Limestone pavement overlain 

by thin veneer of sand or very 

low-profile reef. Often no 

bioturbation. Often supports 

benthic filter feeder 

invertebrates (i.e. bryozoans, 

ascidians, octocorals) and 

turf algae predominate, with 

rare macroalgae and patches 

of low cover seagrass 

(Halophila sp. & Syringodium 

sp.). Very sparse cover of 

hard corals (Turbinaria, 

Acropora, Faviidae) are also 

occasionally observed.  

A)

B)   

Coral Coral (URS 2010a) Moderate relief, low cover (2-

4%) coral reef habitat 

supporting hard corals (i.e. 

Turbinaria, Acropora, 

Faviidae), interspersed with 

filter feeders (i.e. bryozoans, 

ascidians, octocorals) and 

macroalgae (i.e.Sargassum).  

 

A)  

B)  
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BCH Class  Previous BCH 

Classification 

Description Example Image (A – Drop Camera; B – 

Sidescan Sonar) 

Low Profile 

Reef   

Low Profile Reef 

(Waddington & 

Kendrick 2009) 

Low profile limestone reef with 

cover that is typically 

interspersed and diverse with 

thick macroalgae 

(Sargassum), filter feeders 

(sponges, octocorals, 

hydroids) & hard corals 

(Turbinaria, Acropora, 

Faviidae). Cover varies and 

can be sparse (<5%), 

Moderate (<30%), or High 

(<70%), highest areas of 

cover observed between 20-

30 m depth and cover 

decreasing with depth and 

reduced benthic complexity. 

A)

B)  

 

 Habitat Mapping 

BCH maps for the nearshore and offshore LAUs are shown in Figure 10 & Figure 11, respectively, 

whilst the areas (ha) and percent coverage (%) of each habitat type within each LAU are shown in 

Table 3.  

 Table 3 BCH coverage across the LAUs 

Habitat Type LAU 1C           

(ha / %) 

LAU 1D          

(ha / %) 

LAU 3A             

(ha / %) 

LAU 3B           

(ha / %) 

Bare substrate 8754 (89.6%) 4038.8 (64.8%) 9487.8 (47.9%) 28931.6 (99.7%) 

Sand with sparse filter feeders 57.0 (0.6%) 369.3 (5.9%)  74.6 (0.3%) 

Sand with Sparse Seagrass 359.2 (3.7%)    

Sand veneered limestone pavement 490.8 (5%) 1825.7 (29.3%)   

Coral 113.7 (1.2%)    

Low Profile Reef     10311.5 (52.1%)  

Total Area 9774.7 (100%) 6233.8 (100%) 19799.3 (100%) 29006.2 (100%) 

 

It is noted that the ‘Low Profile Reef’ BCH class was only recorded in the offshore survey area. The 

extent of this BCH class was refined from URS (2010a) mapping, based on field surveys which recorded 

the boundary of this class to be closely aligned with the 30 m depth contour rather than the 40 m depth 

contour, as was mapped in URS (2010a).  
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Figure 10 Nearshore benthic communities and habitat 
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Figure 11 Offshore benthic communities and habitat 
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The assumptions in generating these maps are based on technical guidance provided in EPA (2016a, 

2016b) and recommendations within documents published by the Western Australian Marine Science 

Institution Dredging Science Node (WAMSI DSN).  These assumptions are briefly described in Table 

4. 

Table 4 BCH mapping assumptions 

Assumption Application to Proposal 

Mapping the area of habitat that supports, or 

has the potential to support, benthic 

communities (EPA 2016a). 

Areas which support or have the potential to support different BCH types were 

primarily distinguished based on substrate type (i.e. areas of bare substrate, 

pavement, low and moderate profile reef). These substrate types have the 

potential to support the communities identified to varying degrees. 

Consideration of the uniformity (or 

heterogeneity) of biological communities (EPA 

2016b). 

The heterogeneity of BCH has been considered by grouping the community 

types which form the major components of the habitat.  

Identification of where different BCH types can 

be distinguished and mapped separately (EPA 

2016a). 

BCH communities differ notably between soft substrate and the identified 

limestone pavement and reef systems. For example, areas of low and 

moderate profile reef were the only areas where coral was identified and 

therefore labelled as such. These BCH areas have been distinguished and 

mapped as separate classifications primarily based on substrate type. 

The map should be produced with little regard 

for the relative quality of the benthic 

community (i.e. at the time of preparing the 

map), although should consider the functional 

ecological value of the BCH (EPA 2016a). 

The five mapped BCH classes were derived primarily based on substrate type 

with limited consideration of the relative benthic cover of each BCH class at 

the time of survey. Functional ecological value has been considered in 

relation to temporal variation and the potential for BCH to be supported in 

these areas at different times. 

Identification of BCH that are not well 

represented locally and regionally (EPA 

2016a). 

All BCH classes identified during field surveys were considered to be well 

represented on both local and regional scales. 

Differentiate between areas of habitat that are 

‘vegetated’ or ‘inhabited’ by benthic 

communities and areas of habitat that are not 

(i.e. ‘bare’ or ‘unvegetated’ substrate) (EPA 

2016a). 

‘Bare substrate’ areas were designated where benthic cover was absent or 

sporadic and very sparse (<2 %). Several sites identified bare substrate and 

were typically associated with low relief, fine sand/silt bedform, often with 

evidence of bioturbation. 

Consideration of how uncertainty associated 

with mapping BCH can be reduced (EPA 

2016a). 

Given the absence of any regionally significant BCH within the mapped area, 

survey effort was focused on reducing uncertainty in areas where direct and 

indirect impacts are most likely to occur. This will enable accurate loss 

assessment of subtidal BCH in the context of BCH types which are known to 

be well represented both locally and regionally. 

Characterise historical seagrass distribution 

as potential seagrass habitat by overlaying all 

seagrass observations to produce a layer 

which defines the potential habitat in which low 

biomass seagrass can grow (McMahon et al. 

2017). 

Seagrass was not observed in the mapped areas, although it is known to 

occur in low densities within several of the BCH classes identified in the 

mapping. Therefore, the species known to occur are included in the BCH 

class description. 
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5. Ecological Value and Regional Significance  

In general, the topography of the Pilbara marine environment provides habitat for a variety of benthic 

biota including seagrasses, corals, filter feeders and macroalgae. However, the benthos in the Onslow 

region is predominantly characterised by gently sloping, sand/silt substrate which typically supports 

sparse to moderate cover of filter feeders, macroalgae, and seagrass.  

Nearshore BCH classes in the mapped LAUs (Figure 10) were generally found to support low cover, 

with species diversity that is generally limited to sediment tolerant species which have adapted to the 

shallow, naturally turbid nearshore conditions.  These findings are consistent with previous BCH studies 

undertaken within Onslow (O2M 2021n, O2M 2020, O2M 2017, MScience 2013 and URS 2010a).  The 

BCH classes in these areas are very well represented both locally (i.e. Onslow region) and more broadly 

across the Pilbara. 

In the Offshore LAUs, however, the low-profile reef identified within and adjacent to the Offshore DE, 

supports a complex community of filter feeders, coral and macroalgae.  This habitat is known to support 

healthy populations of demersal fish communities and is popular with recreational fishermen from 

Thevenard Island and Onslow (URS 2010a). 

Islands of the West Pilbara, including those in the vicinity of the AIP Proposal, such as Thevenard 

Island, Bessieres Island, and Ashburton Island, are listed as Class C Nature Reserves (DBCA 2020).  

These islands are known to be important areas for migratory seabirds, turtles and dugong and support 

large areas of macroalgal beds and both biogenic coral reef and coral communities on pavement (DBCA 

2020). Ashburton Island is the nearest island to the Nearshore DE, located approximately 8 km to the 

northwest, whilst Thevenard Island is the nearest Island to the Offshore DE, located 12 km to the 

southeast (Figure 4). 

Seagrass communities in the Pilbara are known to vary in response to changes in light availability, 

temperature, substrate movement, physical disturbance from cyclones, and flash flooding during heavy 

rainfall events (Vanderklift et al. 2017).  These conditions are seasonal, leading to expose and cover 

hard substrates which could support more complex BCH at different times.  Whilst the seasonal growth 

and reproductive pattern of local seagrasses have been observed to be temporally variable, it is 

common for higher biomass/cover to be recorded between November and March (O2 Marine, 2017).   

Sand with sparse seagrass has been historically mapped as occurring in the north-eastern extent of 

LAU 1C. The December 2020 BCH nearshore survey was aimed at capturing optimal seagrass cover 

to best determine potential impacts on this community, however, no seagrass was identified within the 

survey areas1. This is consistent with previous mapping (Figure 4) (URS 2010a), which found the 

nearest seagrass BCH to be located approximately 7 km west of the Nearshore DE, beyond Ashburton 

Island and approximately 10 km northeast in Beadon Bay (i.e. within LAU 1C).  These observations of 

the distribution of seagrass BCH is further supported by dugong tracking study undertaken in the area 

in 2012, which identified that dugongs spent the majority of their time around higher density seagrass 

 

1 Note that the historically mapped seagrass in the north-eastern extent of LAU1C was not validated during filed surveys for the AIP, due to 

distance from the AIP disturbance area (i.e. >10km). 
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areas mapped near Coolgra Point and offshore islands (e.g. Thevenard, Ashburton, Direction, etc) 

(Chevron, 2013).  

The most noteworthy coral community in the vicinity of the AIP Nearshore DE is Ward Reef, which is a 

relatively large reef (40 ha) that is close (i.e. 4 km NW) to Onslow and that has previously been 

recognised as being regionally important for recreational fishing and conservation value (URS, 2010a).  

It is an unusual reef, given that previous surveys determined that, due to the sediment-tolerant species 

present at Ward Reef, the reef was found to support a high cover of corals which survive in an area that 

regularly experiences turbid water conditions. However, recent coral bleaching events (Babcock et al. 

2020) have drastically reduced the percent cover of coral on this reef (see Section 2.2.2), with 2.2% 

coral cover recorded on the site during monitoring undertaken in May 2015 (Chevron, 2017).  

The only ‘Coral’ habitat identified in the nearshore investigation area (but outside of the nearshore DE) 

was located at a small reef West of Beadon Point (Figure 10). However, cover of coral at this reef has 

previously been reported to be very low (URS 2010a). It is further noted that the condition of this reef 

may have been adversely affected during dredging for the Wheatstone Project, as this reef occurs 

within the approved Zone of High Impact designated in Ministerial Statement (MS) 873 (Chevron 2016) 

(Figure 6). 

Although not mapped within the designated LAUs, Mangrove areas of the Ashburton River Delta are 

afforded a high conservation value and the EPA (2001) recommends the impacts of development on 

mangrove habitat and ecological function of the mangroves should be reduced to the minimum 

practicable level.  An assemblage of fishes and invertebrates utilise the food resources of mangals on 

a temporary basis.  There are also some fish and invertebrate taxa whose adult populations are 

restricted to mangrove habitats, referred to as “mangal obligates”.  These mangrove habitats play a 

major role in supporting coastal food webs and nutrient cycles in the coastal zone and they are often 

an efficient sink of dissolved nitrogen, phosphorus and silicon.  The variety of mangrove plants and 

diversity of fishes and invertebrates supported by mangrove is not great and benthic invertebrates 

typically show a strong negative correlation with the salinity gradient across the intertidal zone. The 

density of fauna in mangals may be very high (URS 2010b).  

The only dominant benthic cover observed as occurring adjacent to the Nearshore DE was identified 

as filter feeder BCH, which are a dominant, widely distributed BCH in north-western Australia (Wahab 

et al. 2017). Most notably, this BCH occurs within the previously predicted Zone of High Impact and 

Zone of Moderate Impact as defined for the Wheatstone Project in MS873 (Figure 6). However, a study 

by Wahab et al. (2017) determined that filter feeders in this area were largely unaffected by the 

Wheatstone dredging, suggesting a high degree of resilience to the high turbidity and low light 

conditions that are typical in this area and providing strong evidence that further dredging-related 

impacts to this BCH are unlikely to result in irreversible loss or even recoverable impact of this BCH as 

a result of indirect dredging related pressures.  

In summary, the identified BCH within the LAUs are known to be widely distributed throughout the West 

Pilbara region (Figure 4) (Onslow O2M 2021n, O2M 2020, O2M 2017, MScience 2013 and URS 

2010a). The BCH in the Nearshore DE were recorded at relatively low abundance/density and do not 

appear to support conservation significant species and as such are not considered to have any 

particular regional significance.  
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Conversely, the Low Profile Reef BCH which occurs in the Offshore DE (Figure 11) does include areas 

of high benthic cover (>70% cover) and diversity, making this habitat an important for numerous species 

of fish, invertebrates, sea snakes and turtles.  Anchoring and transhipping activities in the Offshore DE 

should be positioned to avoid these areas of important BCH. 



 
 

 43 Mineral Resources Limited 
Ashburton Infrastructure Project: Benthic Communities and Habitat  

 

20WAU-0028 /  
R200328  

 

6. Conclusions 

The BCH assessment identified and mapped five (5) key BCH classes within the vicinity of the proposed 

AIP DEs, including: 

 Bare substrate 

 Sand with sparse filter feeders 

 Sand with Sparse seagrass 

 Sand veneered limestone pavement 

 Coral 

 Low Profile Reef   

 

The nearshore LAUs (i.e. 1D & 1C) adopted for the AIP are characterised by generally bare substrate 

with occasional areas of limestone pavement.  Two areas of low cover coral habitat were identified from 

previous mapping (URS 2010a) to be located in nearshore LAU 1C at Ward Reef, and at a small, 

isolated reef West of Beadon Point, which also lies within the approved Zone of High Impact for the 

Wheatstone Project (Chevron 2016). 

No seagrass was identified within the targeted nearshore survey area, which is consistent with previous 

mapping of the nearshore LAUs, which showed sand with sparse seagrass located approximately 

10 km northeast of the nearshore DE, in Beadon Bay (i.e. within LAU1C) (Figure 10). At this location in 

Beadon Bay, the seagrass is ephemeral in nature (i.e. dormant in winter) and is typically characterised 

by sparse (generally <5%) cover of Halophila ovalis (URS 2010a).  

Given the distance from the proposed AIP to any sensitive BCH receptors, impacts from the proposal 

to BCH in the AIP nearshore LAUs are unlikely to be considered significant, unless indirect impacts 

from dredging extend to Ward Reef or any of the coastal islands (e.g. Ashburton, Thevenard, etc). 

The offshore LAUs are characterised by a low-profile reef system between 20-30 m depth range, with 

primarily bare substrate occurring beyond (i.e. deeper) within this zone.  Although well represented in 

the Pilbara region, this Low Profile Reef BCH is recognised as providing important habitat for a wide 

variety of reef and demersal fish species.  When considering locations of anchorages in these areas, 

consideration should be given to designating anchorages in areas mapped as Bare Substrate.  

It is further recommended that potential approved impacts to BCH arising from the approved 

Wheatstone Project (i.e. as defined in MS873), should be considered in determining cumulative impacts 

from the AIP on BCH.  
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