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[bookmark: _Toc496252200]Overview 
This section identifies and describes possible priority areas for remediation. Key points are summarised below. Gaps are identified at the end of this section.
Key Points
Using the data presented in Section 4, four distinct areas where physical damage and contamination are concentrated have been delineated (Figure 5-1). 
These areas, annotated A, C, E and F are predominantly within the grounding footprint and represent priorities for further investigation and possible remediation.
Area A covers some 202,700 m2 and is located at the eastern extent of the grounding footprint, the site Shen Neng 1 first ran aground. The largest of the four areas, it comprises an extensive complex of dislocated holes and gutters filled with sand and rubble. These features are likely to contain AFP particles. Due to the size of Area A, remediation is likely to generate significant volumes of material for either treatment and or disposal. 
Area C covers some 81,600 m2. Located north-west of Area A, physical damage associated with the movement of Shen Neng 1 over the benthic substrate is clearly identifiable.  
A scar in the shape of the hull of Shen Neng 1 is clearly visible at Area E which is located west of Area A and north of Area F. Berms comprised of fractured and displaced benthic substrate may contain AFP particles. It is suggested these may represent a potential priority for remediation.
Area F, covers 51,800 m2. A deep scar in the shape of Shen Neng 1 is clearly identifiable in this area. This is the location Shen Neng 1 remained for seven days prior to being removed from Douglas Shoal. Berms comprising fractured and displaced substrate may prove to be priorities for remediation in this area.
Damage sustained at both Area E and Area F, resemble the scar at Sudbury Cay associated with the grounding of the Bunga Teratai Satu.  While these areas are significantly larger, similar remediation strategies may prove effective.

[bookmark: _Toc496252201]Approach
Using the data presented in Section 4, four distinct areas, where physical damage and contamination are concentrated have been delineated (Figure 5-1). These areas, annotated A, C, E and F are predominantly within the grounding footprint. However, nearby damage and contamination from outside the grounding footprint are included. These four areas are possible priority areas for further investigation and remediation.
An additional two areas (B and D), where reported physical damage and contamination are limited, have also been identified (Figure 5-1). A sixth area (G), to the south of the grounding footprint, comprising two cells with recorded damage and a single cell with reported contamination, has also been defined. It is suggested that these areas may represent less of a priority than areas A, C, E and F.
Descriptions of areas A, C, E and F are provided below.  
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[bookmark: _Toc496252203]Area A
Summary
Area A (Figure 5-2, Figure 5-6 and Figure F-10) is located at the eastern extent of the grounding footprint, the site Shen Neng 1 first ran aground. In summary, Area A:
Covers some 202,700 m2
No data are available for 166,900 m2, approximately 82% of the area
Physical damage and contamination was recorded in 17 cells or 1%
Cells with only contamination reported, total 112 or 5% of the area
Cells with only recorded physical damage, total 52 or 3% of the area
Cells with either no recorded physical damage or contamination represent 9% of the area. 
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Observations and Descriptions 
Area A, the largest of the possible priority areas, includes the site of the remediation trial completed by Kettle (2015). Kettle (2015a) describes the physical setting for the trial and summarises the distribution of AFP particles. 
Negri et al. (2010) captured multibeam bathymetry and backscatter data across Area A, they state: ‘the bathymetry and slope maps of the site of initial grounding (Site 1) show little to no structural difference to the adjacent reef matrix. However, a systematic increase in backscatter strength is associated with this site (see Appendix Figs. A1 and A2). This is likely caused by an abrasion and flattening of the reef top, without destruction of the reef matrix itself’.  
Figure F-10 (Appendix A) is a high resolution image taken from the multibeam data collected by Negri et al. (2010).  No displaced substrate are discernible.  However, low relief morphology, including disconnected gutters and holes are clearly visible. 
[bookmark: _Toc496252204]Area C
Summary
Area C (Figure 5-3, Figure 5-7 and Figure F-11) is located north-west of Area A. In summary, Area C:
Covers some 81,600 m2
No data are available for 49,000 m2, approximately 60% of the area
Physical damage and contamination was recorded in 11 cells or 1% of the area
Cells with only contamination reported, total 13 (AFP particles only) or 2% of the area
Cells with only recorded physical damage, total 249 or 31%
Cells with either no recorded physical damage or contamination represent 6% of the area.
Note that no sediment samples were collected from Area C for analysis of contaminant concentrations. However, Kettle (2014) did collect samples for AFP particle count analysis. Results indicate that 13 of the 24 samples, contained between 1 and 4 AFP particles (per sample). 
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Observations and Descriptions 
Figure 3-3, (plates a, b, c and d) show Shen Neng 1 aground on the Low Relief Terrace. Plumes of sediment are clearly visible on both the flood and ebb tide. The extent to which these plumes travelled is unknown. 
A large scar caused by Shen Neng 1 is clearly visible in Figure F-11 (Appendix F).  Negri et al. (2010) state that: ‘Shen Neng 1’s GPS and heading data shows that the stern remained in about the same location, whereas the bow was swaying in an approximately 45 degree arc, restricted to the north by the shallower reef (the High Relief Terrace in this report). This caused significant wearing-down of the seafloor, which resulted in substantial destruction; little reef structure remains at this site’. 
[bookmark: _Toc496252205]Area E
Summary
Area E (Figure 5-4, Figure 5-8 and Figure F-12) is located west of Area A. In summary, Area E:
Covers some 80,800 m2
No data are available for 58,700 m2, approximately 73% of the area
Physical damage and contamination was recorded in 21 cells or 2% of the area
Cells with only contamination recorded, total 3 (less than 1%)
Cells with only reported physical damage, total 102 or 13% of the area
Cells with either no recorded physical damage or contamination represent 12% of the area.
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Observations and Descriptions 
A scar in the shape of Shen Neng 1 is visible in Figure F-12 (Appendix F).  In this figure, the impression left by the bow is obvious, with the aft sections of the hull less so.  Negri et al. (2010) suggest that in the vicinity of the bow, substrate is fractured and displaced, while aft sections suffered lesser physical damage with abrasion ‘of the top of the coral reef matrix’ (displaced habitat). 

[bookmark: _Toc496252206]Area F
Summary
Area F (Figure 5-5, Figure 5-9 and Figure F-13) is located west of Area E. In summary, Area F:
Covers some 51,800 m2
No data are available for 28,000 m2, approximately 54% of the area
Physical damage and contamination was recorded in 22 cells or 4% of the area
Cells with only contamination recorded, total 14 or 3% of the area
Cells with only reported physical damage, total 114 or 22% of the area
Cells with either no recorded physical damage or contamination represent 17% of the area.
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Observations and Descriptions 
A deep scar in the shape of Shen Neng 1 is clearly identifiable in Figure F-13 (Appendix F).  This is the location Shen Neng 1 remained for seven days prior to being removed from Douglas Shoal.  Figure 3-3 (plates e, f, g and h) taken 6 April 2010, show Shen Neng 1 at this location. Negri et al. (2010) suggest that the increased seabed elevation at the eastern and western sides are likely the result of berms of displaced benthic substrate and habitat. 

[bookmark: _Toc496252207]Data and Information Gaps
Key gaps are listed below. Potential risks associated with these gaps are presented in Section 6. 
G5.1	Area A:
No data are available for 166,900 m2, approximately 80% of the area
No data are available to further define the nature and scale of physical damage and contamination, allowing the refinement of the present boundary.
G5.2	Area C
No data are available for 49,000 m2, approximately 60% of the area
No contaminant concentration data were available 
No data are available to further define the nature and scale of physical damage and contamination, allowing the refinement of the present boundary.
G5.3	Area E
No data are available for 58,700 m2, approximately 73% of the area
No data are available to further define the nature and scale of physical damage and contamination, allowing the refinement of the present boundary.
G5.4	Area F
No data are available for 28,000 m2, approximately 54% of the area
No data are available to further define the nature and scale of physical damage and contamination, allowing the refinement of the present boundary.
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[bookmark: _Toc496252209]Overview
This section (Table 6-1) presents the results of an analysis of information / data gaps / uncertainties for aspects relevant to the effective planning and monitoring of remediation. Consequences / Impacts are expressed as either negligible, minor, moderate, major or extreme. GBRMPA’s Integrated Risk Rating Tool (Rev 4) was used to assign risk levels. Risk levels are untreated. Suggested treatment options are included. 


[bookmark: _Toc496252225]Data and Information Gaps as Risks to effective remediation planning and monitoring 
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