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MEMORANDUM 

ATTN: Alexander Tancock CC: Garth Humphries 

ORGANISATION: NW Interconnected Power Pty Ltd FROM: Jonathan Anderson 

PROJECT NO: 1250_01_001 DATE: 26/09/2018 

SUBJECT: Eighty Mile Beach Benthic Habitat Map 

 

1. Introduction  

NW Interconnected Power Pty Ltd (‘the Proponent’) is seeking to develop the Asian Renewable 

Energy Hub (‘the Proposal’).  The Proposal is to construct and operate a large-scale wind and solar 

renewable energy project at a site approximately 220 km east of Port Hedland and 270 km 

southwest of Broome, in the north-west of Western Australia (Figure 1.1).  The Proposal will supply 

large energy users in the Pilbara, export power via HDVC cable to South-East Asia, and produce 

green hydrogen for domestic and export customers.   

 

BMT was contracted to prepare a marine Environmental Impact Assessment (EIA) document to 

support the environmental review for assessment of the Proposal.  This memorandum describes 

the field survey and development of a benthic habitat map for the HVDC cable corridor for the 

Proposal. 
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Source: Biota (unpublished) 

Figure 1.1 Proposal footprint including the HDVC cable lay in Western Australian State 

Waters  

1.1 Background 

The cable lay corridor is approximately 18 km north-east of Eight Mile Beach Caravan Park 

(Figure 1.2).  The cable corridor survey area is ~2 km wide and 6 km from the lowest astronomical 

tide (LAT), with the intertidal area extending to the high water mark.  The survey area was limited 

to the LAT and did not include the intertidal area.  This benthic habitat mapping is required by the 

EIA document to allow the potential habitat disturbance to be assessed in the context of EPA 

(2016a) and EPA (2016b). 

1.2 Scope of Works 

The objectives of this scope of work were to: 

 

• Complete a field survey using side scan sonar and towed video to ground truth the benthic 

habitats within the proposed cable lay corridor in State Waters; ~2 km x 6 km area in State 

Waters from the LAT (Figure 1.2). 

• Prepare a benthic habitat map for use in the EIA. 
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Figure 1.2 Study area location of the potential cable lay corridor near Eighty Mile Beach, 

Western Australia 
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2. Methods 

Side scan sonar and towed video transects were completed between 12 and 16 October 2017 at 

the Eight Mile Beach survey location.  The survey was completed during a neap tide cycle and wind 

was predominately from the west during the survey (Figure 2.1 and Figure 2.2, respectively).  

These weather conditions typically would have resulted in very good conditions for limited turbidity 

in the water column.  Although even with limited tidal range and favourable weather conditions the 

turbidity in the majority of the survey area limited the underwater visibility to <1 m. 

 

 

Figure 2.1 Tidal predictions for survey period 
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Figure 2.1 continued 
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Figure 2.2 Weather forecast issued on 10/10/2017 for the Eighty Mile Beach region 

2.1 Pre-existing data 

Very little existing data were available for the study area.  Low resolution bathymetry data were the 

only data available, but this yielded limited information for the survey.  From qualitative analysis of 

LandSat images it was apparent the survey area was typically highly turbid and no benthic features 

were able to be determined from the imagery (Figure 2.3).  It was deducted from this that towed 

video footage may be of limited use and a side scan sonar survey was determined to be the best 

option for returning habitat information suitable for broad scale mapping, with towed video footage 

to be used as ground truthing of the side scan sonar and subsequent classification of any potentially 

unique habitat features.  



27 September 2018 7 

 

Figure 2.3 Representative LandSat imagery showing very high levels of turbidity 

throughout the study area 
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2.2 Study area 

The survey area boundaries were delineated as a parallelogram with the corner coordinates listed 

in Table 2.1.  The survey area extends from LAT to 3 nm offshore.  During the survey, water depths 

ranged from 2 m at the southern boundary to approximately 10 m at the northern boundary. 

Table 2.1 Coordinates of the survey area corner boundaries (UTM51 GDA 94) 

Corner Easting Northing 

NE 268890 7828019 

SE 268889 7821856 

SW 267094 7820956 

NW 267096 7827178 

2.3 Side Scan Sonar 

UTEC Survey Australia Pty Ltd was contracted by BMT Oceanica to conduct side scan sonar (SSS) 

operations over the survey area from 12 to 14 October 2017.  An Edgetech 4125 Side Scan Sonar 

System was deployed off the vessel and acquired High Frequency (HF) sonar data (900 kHz) using 

a line spacing of 65 m.  The low frequency (LF) channel of the SSS was showing noise that was 

interfering with acquisition and was therefore not collected.   

 

Prior to commencing SSS operations, a reconnaissance was conducted along the centre line of 

the survey area to confirm average seabed depths and identify any possible SSS obstructions.  

The reconnaissance was paused at the 3 m water depth approximately 1 km shy of the proposed 

survey area in toward the beach to ensure SSS hazard avoidance.  Survey lines were spaced more 

widely towards the end of the survey to achieve the maximum possible SSS coverage over the 

survey area, but this did result in some gaps between lines (Figure 2.4).   

 

The HYPACK SSS software package was used for processing, analysis and mosaic tasks.  

Individual SSS lines and a full mosaic were produced with a resolution of 0.2 m per pixel (GeoTiff 

format) and supplied together with the raw files (XTF format).   

 

Following SSS data acquisition, the SSS data was assessed in the field to identify targets for the 

video tow operations.  An expert geophysicist (Allen Hundley), with particular experience in shallow 

water benthic habitat recognition using side scan sonar, screened the data to determine areas of 

interest which may represent benthic habitat.  Areas of interest captured in scan view mode were 

exported to high resolution field images in JPG format (examples shown in results section 

Figure 3.2 thru Figure 3.5), along with target coordinates. 

 

The data were collected by a survey team to ensure the data will also be suitable for engineering 

design/cable lay planning as the survey precision is greater than typically required for benthic 

habitat mapping. 

2.4 Towed video ground truthing 

Areas of interest captured from the high resolution SSS images during the SSS survey were 

designated as potential targets for ground truthing using underwater video footage.  Where 

possible, multiple targets identified were surveyed using towed video along a single transect.  A 

total of 18 towed video transects (305 minutes of footage) were completed between 

15 and16 October 2017 (Figure 2.4).  Towed video footage was collected as both standard and 

high definition and subsequently reviewed and analysed by an experienced marine scientist. 
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Figure 2.4 Side scan sonar and towed video transect coverage over the survey area 
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2.5 Habitat mapping 

The processed SSS data were used in combination with the video data and high resolution field 

SSS images to map benthic habitats over the survey area.  Both the individual lines and full mosaic 

images were visually assessed using ArcGIS 10.2.1 at a scale of approximately 1:1000.  The 

images were enhanced to highlight relevant benthic features and improve separation of potential 

habitats.  Overlapping lines captured at different angles were assessed individually make sure no 

features were missed.   

 

Textural and backscatter attributes of benthic features identified from the video data and high 

resolution SSS field images were assessed in the SSS data and extrapolated over the entire survey 

area.  Features below 20 m diameter were disregarded.  Gaps between the SSS lines containing 

no data could not be assessed, but habitats were interpolated across these areas based on large 

scale features visible in the SSS lines on either side of the gap.   

 

Due to the high levels of turbidity, not all towed video footage could be used to identify benthic 

habitats.  However, it was apparent from the different levels of turbidity that very high levels of 

energy (bedload/suspension) were evident in sections of the survey area.  This was recorded 

during the visual assessment within each video transect and this additional information was added 

to the habitat categories.   

 

As a result, the mapped habitat was split into three zones ranging from moderate to high energy 

and attributed with information on the degree of bioturbation.  A fourth zone was added to describe 

the intertidal zone outside of the survey area consisting predominantly of sand flats.   
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3. Results 

Reconnaissance of the bathymetry of the area showed a homogenous shallow gradient over the 

survey area.  Starting from the central point on the northern survey area boundary and working 

directly south, the gradient ranged from approximately a 1 m rise over the first 2.5 km; steepening 

slightly to 1 m per 1 km to the southern boundary.  Overall, the area is a homogenous sand flat 

with no identified significant topographic features.  The side scan sonar data supported this, 

although there were areas of interest identified, these were very small in scale and likely sediment 

density related (e.g. sand versus sand/silt) for the most part.  Some areas of interest were identified 

as coral rubble which has likely been transported inshore from unidentified coral areas in deeper 

water outside of the study area.  The towed video footage ground truthing supported the information 

identifying a mostly featureless flat sandy seabed.  In the deeper water, the video footage had 

better visibility and revealed some filter feeders (<1%) and some bioturbation within the sand flats.  

Turbidity increased greatly with shallowing water and the bioturbation and filter feeders quickly 

diminished as the areas become higher energy with greater sediment bedloads.  In the central and 

southern portions of the survey area turbidity was high due to high levels of resuspension of 

bedload materials which appeared to limit bioturbation and excluded filter feeders or other habitats.   

3.1 Extent of habitats 

No significant benthic producer habitat was found during the survey.  The benthic habitat was sand 

dominated and moderate to high energy with significant turbidity throughout most of the survey 

area.  Bioturbation was noted in the deeper section of the survey area to the north with limited filter 

feeders present (<1%).  As the benthic habitat was identified as sand dominated, the area was 

divided up into four different sand dominated environments (Figure 3.1).  Representative 

photographs of the seabed within the survey area are shown in Figure 3.6 through to Figure 3.8.   
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Figure 3.1 Benthic habitat map of the cable lay corridor 
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3.2 Examples of areas of interest captured on side scan sonar 

 

Figure 3.2 Prominent sand ripples 
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Figure 3.3 Sand ripples with small boulder (<2 m diameter) 
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Figure 3.4 Potential sparse rubble 

 

Figure 3.5 Potential harder sediment and/or dense rubble 
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3.3 Screen grabs from towed video footage 

 

Figure 3.6 Sand dominated, moderate energy, bioturbated 

 

Figure 3.7 Sand dominated, high energy, lightly bioturbated 
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Figure 3.8 Sand dominated, high energy 
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