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1 Background 

The bulk carrier ‘Shen Neng 1’ ran aground on Douglas Shoal in April 2010 and remained on the reef 

for 10-days before being re-floated. The total area directly impacted was approximately 42 ha which 

makes this incident the largest ship grounding scar known in the Great Barrier Reef Marine Park, and 

possibly the largest reef-related direct shipping impact in the world. The Great Barrier Reef Marine 

Park Authority (GBRMPA) established the Douglas Shoal Remediation Project (the Project) in late 2016 

with funds from a court settlement associated with the grounding incident.  

The Project has as its primary desired outcome that remediation activities support natural recovery at 

Douglas Shoal.  

GBRMPA has identified three key concerns for the ongoing natural recovery in the grounding footprint 

at Douglas Shoal: 

• Antifouling paint (AFP) – previous estimates are that up to 20 tonnes of AFP may have been

scraped from the vessel and left on Douglas Shoal as large and small flakes of paint

• Rubble – significant amounts of rubble of various sizes were generated across the impact area by

the vessel grounding

• Compaction – the previously complex topography of the site was ‘ground down’ to a relatively flat

topography by the vessel.

Findings from studies undertaken at Douglas Shoal since the grounding were compiled and 

summarised in the Douglas Shoal Preliminary Site Assessment Report (Costen et al 2017). The report 

identified that no data are available for 77% of the grounding footprint and surmised that the 

distribution of physical damage and contamination is focused at four quite distinct areas, described as 

areas A, C, E and F. The report indicated that these areas represent priorities for further investigation 

and possible remediation. 

In October 2018, Advisian were awarded a contract to provide Planning and Project Management 

services to GBRMPA for the Douglas Shoal Remediation Project. The planning services include the 

conduct of targeted fieldwork at Douglas Shoal within the grounding footprint and surrounds, 

followed by desktop investigations which will include remediation area delineation and options 

analysis. 

The targeted field work includes two main components: 

• Seafloor sediment sampling and subsequent laboratory analysis for both physical and chemical

characteristics of sediment within the grounding footprint and surrounding areas

• Visual seafloor surveys to examine the extent of the physical damage and to characterise the

benthic structure both inside and outside the grounding footprint.

This Field Report is concerned with describing the visual seafloor survey fieldwork. The fieldwork 

included sonar (Multibeam Echo Sounding (MBES) and Sub Bottom Profiling (SBP)), drop camera and 

Towed Underwater Video (TUV) survey. 
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Objectives 

The objectives of the visual survey fieldwork were to: 

• Address critical knowledge gaps regarding seafloor substrate including substrate type and

evidence of physical damage

• Support finalisation of the priority remediation areas and establishment of remediation objectives

• Support establishment of a Monitoring, Evaluation, Reporting and Improvement (MERI) framework

for the Project including through development of a georeferenced system to support future

fieldwork and remediation management activities

• Facilitate knowledge capture in a systematic manner such that it may be shared and inform other

remediation efforts.

Scope 

Fieldwork was carried out in accordance with the approved Sampling and Analysis Plan (SAP) (Advisian, 

2019). Minor variations to the SAP occurred during the planning and the execution of the field work. 

These were based on technical considerations, along with logistical and health and safety learnings 

identified through a scouting trip to Douglas Shoal in January 2019 and during the sediment sampling 

fieldwork in March 2019. 

The visual survey field work was executed over two separate field trips, which were carried out over a 

two-week period:  

1. MBES, SBP and drop camera survey

2. TUV and still image capture

This report describes the visual survey field work, is factual in nature and contains limited analysis of 

data captured in the field.  

Report structure 

This report has been structured to address the requirements of the contract between GBRMPA and 

Advisian for the fieldwork reports and includes: 
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• Daily logs for weather conditions, work tasks and person-hours worked 

•  Summary of sampling/surveys conducted and their preliminary findings 

•  Opportunistic observations that may be relevant for the Project 

•  Implications of the above findings for remediation planning or operational works 

• Observations of unique or protected flora and fauna 

•  Observations on human visitation (commercial fishing, recreational fishing, low-level flights, etc) 

•  Observations on unusual conditions, such as visible flood plumes, oil slicks, coral spawn 

•  Evidence of natural recovery or colonisation of damaged/contaminated locations 

•  Lessons learned, issues or incidents experienced and opportunities for improvement in future  

• Preliminary/selected photographs, videos, Geographic Information System (GIS) files or other data 

collected during fieldwork (relevant to key implications). 
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 Summary of sampling 

2.3.1 Sonar survey 

Typical field operations for the collection of MBES and SBP data are described in the steps set out 

below and are illustrated in Figure 2-3 to Figure 2-8: 

1. During the pre-start meetings the day’s activities would be planned and the previous day’s ‘lessons 

learnt’ communicated. 

2. Prior to mobilisation to site all equipment including the satellite positioning system, the MBES and 

SBP unit, the roll, pitch and yaw correction device (Figure 2-4) were tested and trialled in Gladstone 

Harbour to ensure all components were functioning correctly. 

3. The MBES and SBP units were removed from the mounting pole prior to mobilisation from 

Gladstone to North West Island so that they would not be damaged in transit. 

4. The MBES or SBP unit was attached and secured to the mounting pole and lowered into the water 

prior to leaving North West Island for Douglas Shoal. 

5. The Wild Blue would depart North West Island for Douglas Shoal between 0500 and 0630.  

6. Vessels would arrive at Douglas Shoal after 1 to 1.5hrs travel time. During this time the MBES or 

SBP and the associated GPS positioning system would be checked to ensure all components were 

operational. 

7. The Wild Blue would navigate to the start point as described in the transect plan.  

8. A calibration instrument which measures conductivity, temperature, depth and the speed of sound 

though the water would be lowered into the water and the measurements logged across the water 

column. 

9. The measurements were input to the software package which operates the acoustic imaging 

process to ensure accurate calibrated data is collected. The speed of sound was measured three 

times throughout each day at different locations and input to the controlling software. 

10. Once the vessel was in position, the sonar surveys would begin:  

a. For the MBES the area encompassing the entire georeferenced virtual seabed area (which 

includes the grounding footprint and reference areas) (Figure 2-2) was surveyed systematically 

along predetermined survey lines which allowed for 100% overlap.  

b. For the SBP, the same area covered by the MBES was surveyed but with larger spacing 

between the transects. In addition, areas identified in previous studies (Negri et al, 2010) and 

those identified from the preliminary MBES backscatter plot (Figure 2-18) captured on the first 

day of the surveys were targeted for more closely spaced SBP transects. 
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Figure 2-3 The MBES unit attached to the mounting pole prior to deployment (left) and deployed (right) 

 

 

Figure 2-4 Pitch, roll and yaw measurement device fitted to the mounting pole 
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Figure 2-5 The MBES interface showing extent of the sound beam, quality and initial survey results 

 

 

Figure 2-6 Sub bottom profiler fitted to the end of the mounting pole prior to deployment 
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Figure 2-7 Sub bottom profiler when deployed 

 

Figure 2-8 Sub bottom profiler interface showing preliminary results and transect lines overlaid with bathymetry 
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2.3.2 Drop camera  

Ground truthing of flattened areas identified by the MBES survey was undertaken using drop video 

camera at 20 sites. This enables comparison with the MBES survey results collected during the trip. The 

drop camera equipment consisted of a GoPro Hero 7 mounted on a solid monopod and attached to a 

rope capable of supporting 200kg of weight, which was then attached to the vessel (Figure 2-9). 

Details of the methods used are as follows: 

1. The vessel would navigate to the points of interest identified by the MBES. 

2. The drop camera would be switched on and an identifier sheet filmed which indicates the date, 

time and site information. 

3. The vessel would come to a stop and the camera would be quickly lowered by hand to within 3m 

of the seafloor for 30 seconds, then slowly retrieved. 

4. The drop camera would be deployed directly beneath and with reference to the vessel’s 

positioning system. 

5. Once retrieved, the camera would be downloaded to a laptop and the video checked for quality. 

The video would be then copied to a backup hard drive. 

 

 

Figure 2-9 Drop camera prior to deployment 
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2.3.3 Towed underwater video 

Typical field operations for the collection of TUV data are described in the steps set out below and are 

illustrated in Figure 2-10 to Figure 2-16 

1. During the pre-start meetings the day’s activities would be planned and the previous day’s ‘lessons 

learnt’ communicated. 

2. Prior to mobilisation from Gladstone all equipment including the satellite positioning system and 

the TUV were tested to ensure all components were functioning correctly. 

3. The ultra-short-baseline (USBL) transponder unit (Figure 2-10) was removed from the mounting 

pole prior to mobilisation from Gladstone to North West Island so that it would not be damaged 

in transit, then re-attached once reaching North West Island. 

4. The Wild Blue would depart North West Island for Douglas Shoal between 0500 and 0630.  

5. The USBL unit would be lowered into the water upon reaching Douglas Shoal. 

6. Vessels would arrive at Douglas Shoal after 1 to 1.5hrs travel time. During this time the TUV and 

the associated GPS positioning system would be checked to ensure all components were 

operational. 

7. The Wild Blue would navigate to the start point as described in the transect plan.  

8. Once the vessel was in position, the TUV surveys would begin. 

9. The vessel engines were disengaged and the TUV would be carefully lowered into position (Figure 

2-14). 

10. The camera would be lowered to within 1 to 2m of the seafloor and the vessel would then travel 

along the predetermined transect. 

11. The height of the camera would be controlled using a hydraulic winch and also by hand as 

necessary.  

 

Figure 2-10 USBL receiver attached to the mounting pole prior to deployment 
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Figure 2-11 Underside of TUV showing downward pointing camera, forward pointing video and forward pointing 

GoPro to capture high resolution video 

 

Figure 2-12 View of the top section of the TUV with the cylindrical USBL transponder in the background 
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Figure 2-13 TUV interface 

 

Figure 2-14 Deploying the TUV over the stern of the vessel 



 

 

 

Visual Survey Field Report Advisian 19 of 35 

Douglas Shoal Remediation Project  

 

 

Figure 2-15 Elevation of the TUV controlled by hand  

 

Figure 2-16 Elevation of the TUV controlled by winch cable 
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 Results and observations 

2.4.1 Sonar survey 

Preliminary results (screen shots) of the bathymetry and backscatter data captured are provided in 

Figure 2-17 and Figure 2-18. Bathymetry and backscatter images appear to indicate evidence of a 

flattened area of seafloor in the main grounding. The white patches observed in Figure 2-18 (circled) 

for priority remediation areas C, E and F may indicate areas where sound pulses sent out by the MBES 

unit are not reflected to the receiver (typical of flattened solid seafloor). The backscatter data appears 

to be comparable to that captured by AIMS (Negri et al, 2010) just after the grounding incident. 

 

Figure 2-17 Screen shot of the bathymetry captured 

 

 

Figure 2-18 Screen shot of backscatter data across the shoal with flattened areas circled 
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2.4.2 Drop camera and towed underwater video 

A screen shot which represents the coverage of the TUV surveys overlaid onto the bathymetry and the 

extent of the grounding footprint is provided in Figure 2-19. Drop camera surveys were focused in 

areas circled in the backscatter image (Figure 2-18) 

 

Figure 2-19 Screen shot showing the TUV transect lines (yellow and red lines)  

Images and videos captured by the drop camera and TUV are currently being collated, reviewed and 

processed. Some typical low-resolution images captured by the drop camera are provided in Figure 

2-20 and Figure 2-21.  



 

 

 

Visual Survey Field Report Advisian 22 of 35 

Douglas Shoal Remediation Project  

 

 

Figure 2-20 Sample of a drop camera image capture of the seafloor in Priority Area C 

 

Figure 2-21 Sample of a drop camera image capture of the seafloor in Priority Area F 
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(Figure 2-22). In comparison with images shown in Costen et al, 2017 (refer to Figure 4-2 Image of 

physical damage), no large rubble banks or fractured and displaced substrate were observed during 

the TUV surveys, indicating some level of natural recovery. No evidence of ship hull fragments or AFP 

flakes were observed by the TUV.  

 

Figure 2-22 Areas of ‘angular’ rubble in the grounding footprint in Area C 

2.4.7 Macroalgae 

The macroalgae Sargassum spp. was found growing on the shoal (Figure 2-23), covering areas of 

consolidated sediment and rock in stands up to 1.0 to 1.5m high in places. The algae were less prolific 

compared to that encountered during the sediment sampling surveys undertaken a month prior. The 

algae appeared to be dying off, with large strands of macroalgae observed drifting on the sea surface. 
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Figure 2-23 Stands of the macroalgae Sargassum spp. observed in Priority Area E 
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4 Preliminary findings 

• The visual surveys completed across the full extent of the priority remediation areas will support a

robust assessment of the current state of the shoal with respect to seafloor substrate type and

evidence of physical damage, including compaction and the presence of grounding related

sediment (angular rubble).

• In conjunction with sediment sampling and analysis work it is likely that priority remediation areas

may be further delineated using the visual survey information.

• It appears that evidence of the impact of the grounding still exist at Douglas Shoal with

consideration of the correlation between areas traversed by the Sheng Neng 1 and areas that

appear (based on the fieldwork) to be affected:

 Preliminary sonar survey results including preliminary bathymetry and backscatter data appear

to show evidence of a flattened area within the grounding footprint, specifically in the areas 

where the ship sat for many days. 

 A preliminary visual comparison between the AIMS backscatter data (Negri et al, 2010) and 

the backscatter data collected during this field trip appears to show a similar spatial extent of 

flattened areas. 

 Evidence of the ship grounding was observed in the video footage as the TUV surveys 

progressed, including large areas of exposed bare substrate covered in a fine layer of sand 

and angular rubble.  

• In comparison with images shown in Costen et al, 2017, no large rubble banks or fractured and

displaced substrate were observed during the TUV surveys, indicating some level of natural

recovery.

• Douglas Shoal is a relatively unprotected environment for fieldwork with changeable weather, sea

conditions and an abundance of fauna. The shoal is commonly affected by both significant

weather systems (such as cyclones) and local rapidly changing conditions. As these elements

cannot be avoided, they need be managed through a balance of minimisation of exposure and

careful planning for work (including for emergency situations) and particularly with consideration

of vessel interactions and HSE risk.
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