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abundance of mobile fauna such as echinoderms and various crabs, hermit crabs, and squat lobsters, as well as 
fish species for which these species represent key prey items. 

3.2.2.2. Sabellaria spinulosa Reef  

Dense subtidal aggregations of tubes created by the Ross worm S. spinulosa may form biogenic reefs that can 
stabilise cobble, pebble and gravel habitats and provide a consolidated habitat for epibenthic species (Pearce et 
al. 2011). These reefs form solid, raised structures above the surrounding seabed, thus increasing local habitat 
complexity and creating a biogenic habitat onto which various other species may become established. Those S. 
spinulosa reefs of greatest conservation importance are those which occur on predominantly sediment or mixed 
sediment areas that allow settlement of fauna that would not otherwise occur in such areas. Biological 
assemblages in areas of S. spinulosa reefs therefore often support a rich diversity of flora and fauna compared 
to surrounding areas of relatively homogenous sediment habitat. 

Such reefs form in areas of favourable environmental conditions, largely areas of muddy sand with coarse 
material for attachment and high suspended sediment concentrations for tube construction. The species is 
common around the British Isles, with a relatively widespread distribution throughout the North East Atlantic, the 
North Sea and the English Channel. Dense aggregations have been recorded in many locations, in particular the 
Bristol Channel, The Wash and the southern North Sea ((Jenkins et al. 2018). Due to their biological importance, 
S. spinulosa reefs have been identified as a Section 41 priority habitats and also comprise FOCI habitats.2 

  

                                                           
2 http://jncc.defra.gov.uk/pdf/UKBAP_BAPHabitats-47-SabellariaSpinulosaReefs.pdf 







 

OEL_AECNEU0818_TCR_V01              Page 16 

Table 2. Site Characterisation and Habitat Assessment sampling locations along GB Offshore Scheme section of the 
NeuConnect cable route. 

KP Station Station Type Sampling 
Method  

WGS84 
SAC SPA Latitude 

(DD) 
Longitude 

(DD) 
0.0 ENV_UK_INT_001 Site Characterisation GRB 341666.11 5704628.13 - Thames Estuary and Marshes 

1.0 ENV_UK_INT_002 Site Characterisation GRB 341797.88 5704754.69 - Thames Estuary and Marshes 

1.0 ENV_UK_INT_003 Site Characterisation GRB 341895.39 5704886.22 - Thames Estuary and Marshes 

1.0 ENV_UK_INT_004 Site Characterisation GRB 341980.27 5704995.88 - Thames Estuary and Marshes 

1.0 ENV_UK_INT_005 Site Characterisation GRB 342064.78 5705112.13 - Thames Estuary and Marshes 

2.0 ENV_UK_INT_006 Site Characterisation GRB 342144.46 5705222.62 - Thames Estuary and Marshes 

2.0 ENV_UK_INT_007 Site Characterisation GRB 342228.99 5705339.31 - Thames Estuary and Marshes 

2.2 ENV_UK_HAB_001 Habitat Assessment DDV 51.47850900 0.73434200 - - 

3.0 ENV_UK_ENV_001 Site Characterisation DDC & GRB 51.477283 0.729624 - - 

4.0 ENV_UK_ENV_002 Site Characterisation DDC & GRB 51.479131 0.758240 - Outer Thames Estuary  

6.0 ENV_UK_ENV_003 Site Characterisation DDC & GRB 51.480057 0.786991 - Outer Thames Estuary  

8.0 ENV_UK_ENV_004 Site Characterisation DDC & GRB 51.482566 0.815493 - Outer Thames Estuary  

10.0 ENV_UK_ENV_005 Site Characterisation DDC & GRB 51.484421 0.844134 - Outer Thames Estuary  

11.8 ENV_UK_HAB_002 Habitat Assessment DDV 51.48369600 0.86893400 - Outer Thames Estuary  

12.0 ENV_UK_ENV_006 Site Characterisation DDC & GRB 51.484822 0.872886 - Outer Thames Estuary  

12.3 ENV_UK_HAB_003 Habitat Assessment DDV 51.48523500 0.87486400 - Outer Thames Estuary  

12.8 ENV_UK_HAB_004 Habitat Assessment DDV 51.48290000 0.88430600 - Outer Thames Estuary  

14.0 ENV_UK_ENV_007 Site Characterisation DDC & GRB 51.482767 0.901456 - Outer Thames Estuary  

16.0 ENV_UK_ENV_008 Site Characterisation DDC & GRB 51.479852 0.929847 - Outer Thames Estuary  

18.0 ENV_UK_ENV_009 Site Characterisation DDC & GRB 51.480217 0.958623 - Outer Thames Estuary  

20.0 ENV_UK_ENV_010 Site Characterisation DDC & GRB 51.485912 0.985850 - Outer Thames Estuary  

22.0 ENV_UK_ENV_011 Site Characterisation DDC & GRB 51.492338 1.012745 - Outer Thames Estuary  

22.9 ENV_UK_HAB_005 Habitat Assessment DDV 51.49794200 1.02078400 - Outer Thames Estuary  

24.0 ENV_UK_ENV_012 Site Characterisation DDC & GRB 51.501453 1.037573 - Outer Thames Estuary  

26.0 ENV_UK_ENV_013 Site Characterisation DDC & GRB 51.511262 1.061687 Margate and Longs Sands Outer Thames Estuary  

26.4 ENV_UK_HAB_006 Habitat Assessment DDV 51.51028200 1.06681100 Margate and Longs Sands Outer Thames Estuary  

28.0 ENV_UK_ENV_014 Site Characterisation DDC & GRB 51.519328 1.087441 Margate and Longs Sands Outer Thames Estuary  

30.0 ENV_UK_ENV_015 Site Characterisation DDC & GRB 51.527899 1.112769 Margate and Longs Sands Outer Thames Estuary  

30.9 ENV_UK_HAB_007 Habitat Assessment DDV 51.53292800 1.12367800 Margate and Longs Sands Outer Thames Estuary  

32.0 ENV_UK_ENV_016 Site Characterisation DDC & GRB 51.535821 1.138597 Margate and Longs Sands Outer Thames Estuary  

34.0 ENV_UK_ENV_017 Site Characterisation DDC & GRB 51.545033 1.161322 Margate and Longs Sands Outer Thames Estuary  

35.5 ENV_UK_HAB_008 Habitat Assessment DDV 51.55423400 1.17833400 Margate and Longs Sands Outer Thames Estuary  

36.0 ENV_UK_ENV_018 Site Characterisation DDC & GRB 51.557101 1.181418 Margate and Longs Sands Outer Thames Estuary  

38.0 ENV_UK_ENV_019 Site Characterisation DDC & GRB 51.563275 1.208173 Margate and Longs Sands Outer Thames Estuary  

40.0 ENV_UK_ENV_020 Site Characterisation DDC & GRB 51.568197 1.235818 Margate and Longs Sands Outer Thames Estuary  

41.4 ENV_UK_HAB_009 Habitat Assessment DDV 51.57342900 1.25712500 Margate and Longs Sands Outer Thames Estuary  

42.0 ENV_UK_ENV_021 Site Characterisation DDC & GRB 51.574112 1.262085 Margate and Longs Sands Outer Thames Estuary  

44.0 ENV_UK_ENV_022 Site Characterisation DDC & GRB 51.585266 1.284720 Margate and Longs Sands Outer Thames Estuary  

46.0 ENV_UK_ENV_023 Site Characterisation DDC & GRB 51.595822 1.308079 Margate and Longs Sands Outer Thames Estuary  

48.0 ENV_UK_ENV_024 Site Characterisation DDC & GRB 51.604705 1.332995 Margate and Longs Sands Outer Thames Estuary  
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KP Station Station Type Sampling 
Method  

WGS84 
SAC SPA Latitude 

(DD) 
Longitude 

(DD) 
50.0 ENV_UK_ENV_025 Site Characterisation DDC & GRB 51.615155 1.355819 Margate and Longs Sands Outer Thames Estuary  

52.0 ENV_UK_ENV_026 Site Characterisation DDC & GRB 51.628045 1.375958 Margate and Longs Sands Outer Thames Estuary  

54.0 ENV_UK_ENV_027 Site Characterisation DDC & GRB 51.640931 1.396109 Margate and Longs Sands Outer Thames Estuary  

56.0 ENV_UK_ENV_028 Site Characterisation DDC & GRB 51.653435 1.416874 Margate and Longs Sands Outer Thames Estuary  

58.0 ENV_UK_ENV_029 Site Characterisation DDC & GRB 51.665865 1.437764 Margate and Longs Sands Outer Thames Estuary  

60.0 ENV_UK_ENV_030 Site Characterisation DDC & GRB 51.678578 1.458211 Margate and Longs Sands Outer Thames Estuary  

62.0 ENV_UK_ENV_031 Site Characterisation DDC & GRB 51.691573 1.478089 Margate and Longs Sands Outer Thames Estuary  

64.0 ENV_UK_ENV_032 Site Characterisation DDC & GRB 51.707537 1.491404 Margate and Longs Sands Outer Thames Estuary  

66.0 ENV_UK_ENV_033 Site Characterisation DDC & GRB 51.723058 1.505869 Margate and Longs Sands Outer Thames Estuary  

68.0 ENV_UK_ENV_034 Site Characterisation DDC & GRB 51.737524 1.523066 Margate and Longs Sands Outer Thames Estuary  

69.0 ENV_UK_HAB_010 Habitat Assessment DDV 51.74421700 1.53102700 Margate and Longs Sands Outer Thames Estuary  

69.0 ENV_UK_HAB_011 Habitat Assessment DDV 51.74540200 1.53063900 Margate and Longs Sands Outer Thames Estuary  

70.0 ENV_UK_HAB_012 Habitat Assessment DDV 51.75126500 1.53941400 Margate and Longs Sands Outer Thames Estuary  

70.0 ENV_UK_HAB_013 Habitat Assessment DDV 51.75253900 1.53913300 Margate and Longs Sands Outer Thames Estuary  

71.0 ENV_UK_HAB_014 Habitat Assessment DDV 51.75847700 1.54806200 Margate and Longs Sands Outer Thames Estuary  

71.0 ENV_UK_HAB_015 Habitat Assessment DDV 51.75974200 1.54778200 Margate and Longs Sands Outer Thames Estuary  

72.0 ENV_UK_HAB_016 Habitat Assessment DDV 51.76566800 1.55675700 Margate and Longs Sands Outer Thames Estuary  

72.0 ENV_UK_HAB_017 Habitat Assessment DDV 51.76691400 1.55645400 Margate and Longs Sands Outer Thames Estuary  

73.0 ENV_UK_HAB_018 Habitat Assessment DDV 51.77285900 1.56545500 Margate and Longs Sands Outer Thames Estuary  

73.0 ENV_UK_HAB_019 Habitat Assessment DDV 51.77409900 1.56514600 Margate and Longs Sands Outer Thames Estuary  

74.0 ENV_UK_HAB_020 Habitat Assessment DDV 51.78005500 1.57414100 Margate and Longs Sands Outer Thames Estuary  

74.0 ENV_UK_HAB_021 Habitat Assessment DDV 51.78130800 1.57386900 Margate and Longs Sands Outer Thames Estuary  

75.0 ENV_UK_HAB_022 Habitat Assessment DDV 51.78611700 1.58476800 Margate and Longs Sands Outer Thames Estuary  

75.0 ENV_UK_HAB_023 Habitat Assessment DDV 51.78737100 1.58492300 Margate and Longs Sands Outer Thames Estuary  

76.0 ENV_UK_ENV_035 Site Characterisation DDC & GRB 51.792479 1.596974 Margate and Longs Sands Outer Thames Estuary  

77.5 ENV_UK_HAB_024 Habitat Assessment DDV 51.80119700 1.61321500 Margate and Longs Sands Outer Thames Estuary  

78.0 ENV_UK_HAB_025 Habitat Assessment DDV 51.80196400 1.61973600 Margate and Longs Sands Outer Thames Estuary  

78.0 ENV_UK_HAB_026 Habitat Assessment DDV 51.80314500 1.62049400 Margate and Longs Sands Outer Thames Estuary  

80.0 ENV_UK_ENV_036 Site Characterisation DDC & GRB 51.806075 1.649020 Margate and Longs Sands Outer Thames Estuary  

82.0 ENV_UK_ENV_037 Site Characterisation DDC & GRB 51.806705 1.663487 Margate and Longs Sands - 

84.0 ENV_UK_ENV_038 Site Characterisation DDC & GRB 51.807333 1.677955 Margate and Longs Sands - 

84.2 ENV_UK_ENV_039 Site Characterisation DDC & GRB 51.805974 1.692194 - - 

89.0 ENV_UK_ENV_040 Site Characterisation DDC & GRB 51.804082 1.706371 - - 

90.6 ENV_UK_HAB_027 Habitat Assessment DDV 51.79435000 1.80046600 - - 

91.0 ENV_UK_ENV_041 Site Characterisation DDC & GRB 51.803773 1.708685 - - 

92.0 ENV_UK_ENV_042 Site Characterisation DDC & GRB 51.795014 1.777362 - - 

94.0 ENV_UK_ENV_043 Site Characterisation DDC & GRB 51.792482 1.806070 - - 

99.0 ENV_UK_ENV_044 Site Characterisation DDC & GRB 51.791214 1.820417 - - 

102.0 ENV_UK_ENV_045 Site Characterisation DDC & GRB 51.790364 1.849134 - - 

104.0 ENV_UK_ENV_046 Site Characterisation DDC & GRB 51.825283 1.883711 - - 

107.0 ENV_UK_ENV_047 Site Characterisation DDC & GRB 51.851543 1.888715 - - 

110.0 ENV_UK_ENV_048 Site Characterisation DDC & GRB 51.859062 1.914989 - - 
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KP Station Station Type Sampling 
Method  

WGS84 
SAC SPA Latitude 

(DD) 
Longitude 

(DD) 
115.0 ENV_UK_ENV_049 Site Characterisation DDC & GRB 51.870297 1.954594 - - 

116.0 ENV_UK_HAB_028 Habitat Assessment DDV 51.89839100 2.07456900 - - 

119.4 ENV_UK_HAB_029 Habitat Assessment DDV 51.91894800 2.10572600 - - 

120.0 ENV_UK_ENV_050 Site Characterisation DDC & GRB 51.881519 1.994220 - - 

122.2 ENV_UK_ENV_051 Site Characterisation DDC & GRB 51.896461 2.047085 - - 

125.0 ENV_UK_ENV_052 Site Characterisation DDC & GRB 51.923932 2.109881 - - 

130.0 ENV_UK_ENV_053 Site Characterisation DDC & GRB 51.941562 2.124578 - - 

132.6 ENV_UK_HAB_030 Habitat Assessment DDV 52.01100700 2.21232000 - - 

135.0 ENV_UK_ENV_054 Site Characterisation DDC & GRB 51.963888 2.143213 - - 

137.4 ENV_UK_HAB_031 Habitat Assessment DDV 52.02841700 2.27755600 - - 

140.0 ENV_UK_ENV_055 Site Characterisation DDC & GRB 52.002140 2.179170 - - 

145.0 ENV_UK_ENV_056 Site Characterisation DDC & GRB 52.020006 2.246018 - - 

150.0 ENV_UK_ENV_057 Site Characterisation DDC & GRB 52.037834 2.312919 - - 

155.0 ENV_UK_ENV_058 Site Characterisation DDC & GRB 52.056826 2.378982 - - 

160.0 ENV_UK_ENV_059 Site Characterisation DDC & GRB 52.076398 2.444645 - - 

165.0 ENV_UK_ENV_060 Site Characterisation DDC & GRB 52.095934 2.510366 - - 

170.0 ENV_UK_ENV_061 Site Characterisation DDC & GRB 52.120303 2.564329 - - 

175.0 ENV_UK_ENV_062 Site Characterisation DDC & GRB 52.165182 2.568515 - - 

180.0 ENV_UK_ENV_063 Site Characterisation DDC & GRB 52.210061 2.572708 - - 

185.0 ENV_UK_ENV_064 Site Characterisation DDC & GRB 52.254940 2.576910 - - 

189.0 ENV_UK_HAB_032 Habitat Assessment DDV 52.36382700 2.63727200 - - 

190.0 ENV_UK_ENV_065 Site Characterisation DDC & GRB 52.299818 2.581120 - - 

195.0 ENV_UK_ENV_066 Site Characterisation DDC & GRB 52.343303 2.595046 - - 

200.0 ENV_UK_ENV_067 Site Characterisation DDC & GRB 52.365400 2.652475 - - 

205.0 ENV_UK_ENV_068 Site Characterisation DDC & GRB 52.372866 2.724904 - - 

210.0 ENV_UK_ENV_069 Site Characterisation DDC & GRB 52.406569 2.768830 - - 

215.0 ENV_UK_ENV_070 Site Characterisation DDC & GRB 52.450111 2.784928 - - 

220.0 ENV_UK_ENV_071 Site Characterisation DDC & GRB 52.491478 2.812614 - - 

224.3 ENV_UK_HAB_033 Habitat Assessment DDV 52.60582900 2.91331800 - - 

225.0 ENV_UK_ENV_072 Site Characterisation DDC & GRB 52.530710 2.848574 - - 

230.0 ENV_UK_ENV_073 Site Characterisation DDC & GRB 52.570541 2.882724 - - 

235.0 ENV_UK_ENV_074 Site Characterisation DDC & GRB 52.610628 2.916115 - - 

239.0 ENV_UK_HAB_034 Habitat Assessment DDV 52.72259300 3.00972200 - - 

240.0 ENV_UK_ENV_075 Site Characterisation DDC & GRB 52.650706 2.949567 - - 

241.0 ENV_UK_HAB_035 Habitat Assessment DDV 52.73240700 3.01795600 - - 

245.0 ENV_UK_ENV_076 Site Characterisation DDC & GRB 52.690773 2.983080 - - 

250.0 ENV_UK_ENV_077 Site Characterisation DDC & GRB 52.730832 3.016655 - - 

255.0 ENV_UK_ENV_078 Site Characterisation DDC & GRB 52.770880 3.050291 - - 

255.1 ENV_UK_HAB_036 Habitat Assessment DDV 52.85311000 3.11534300 - - 

260.0 ENV_UK_ENV_079 Site Characterisation DDC & GRB 52.810918 3.083989 - - 

265.0 ENV_UK_ENV_080 Site Characterisation DDC & GRB 52.851727 3.114997 - - 

270.0 ENV_UK_ENV_081 Site Characterisation DDC & GRB 52.893064 3.144170 - - 
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KP Station Station Type Sampling 
Method  

WGS84 
SAC SPA Latitude 

(DD) 
Longitude 

(DD) 
275.0 ENV_UK_ENV_082 Site Characterisation DDC & GRB 52.921961 3.195839 - - 

280.0 ENV_UK_ENV_083 Site Characterisation DDC & GRB 52.964058 3.216999 - - 

 

4.5. Geodetic Parameters 

All co-ordinates were based on Word Geodetic System 1984 (WGS84) with projected grid coordinates based on 
Universal Transverse Mercator zone 31N (UTM Zone 31N) with a Central Meridian of 3°E. A summary of 
geodetic and projection parameters are provided in Table 3. 

Table 3. Geodetic parameters for the NeuConnect cable corridor geophysical, geotechnical and environmental surveys. 

Local Geodetic Datum Parameters 

Datum: WGS84 

Spheroid: International 1924 

Project Projection Parameters 

Grid Projection: Universal Transverse Mercator, Northern Hemisphere 

UTM Zone: 31 N 

Units: Metre 

Time Datum: All data logged including survey logbook and video overlay times shall be time stamped with UTC. 
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Figure 2 Overview of Site Characterisation and HA transect locations between KP 026 and KP 084 along the NeuConnect cable route and within the Margate 
and Long Sands Special Area of Conservation. 
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Figure 3 Overview of Site Characterisation and HA transect locations between KP085 and KP270 along the NeuConnect cable route and within the Margate and 
Long Sands Special Area of Conservation. 
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5. FIELD METHODS 

5.1. Survey Vessel  

Offshore survey works were undertaken aboard the vessels the Seiont A (first phase) and Isla B (second phase) 
operated by Barnes Offshore working out from Whitstable. Nearshore survey works and DDV transects located 
between KP 68.9 and KP 78.3 were undertaken aboard the survey vessel Seren Las operated by OEL working 
out from Shotley (Plate 1).  
 

 
Plate 1. Survey vessels used for the NeuConnect benthic characterisation and habitat assessment survey. Top: Seren Las, 
bottom left: Seiont-A, bottom right: Isla-B 

 
5.2. Personnel  

All environmental works were carried out by a team of experienced OEL Environment Scientists. OEL field 
personnel all hold offshore safety training certificates and a minimum of a BSc in a Marine Environmental related 
discipline. 
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5.4.2. Grab Sampling 

All grab sample collection and processing was undertaken in line with the methods described in the project 
Environmental Sampling Plan (ESP) (Ocean Ecology Limited 2018) aligned to relevant best practice guidance 
(Ware et al. 2011). Grab sampling was only conducted once suitable seabed video and stills of the seabed had 
been collected from each sampling station and no obstructions to inhibit the collection of grab samples had been 
identified. Where possible, all grab sampling was undertaken with a 0.1 m2 Day Grab. This allowed for the 
collection of an undisturbed sediment surface for physico-chemical sampling (where required). Where sediments 
were too coarse to obtain an acceptable sample with the Day Grab, a 0.1 m2 Hamon Grab was used. The grab 
was deployed to collect two replicate samples at each station. One replicate was sieved over a 1 mm mesh and 
preserved for macrobenthic analysis. The second replicate was subsampled for physico-chemical analysis (see 
Appendix II). Appendix III provides details on the sampling stations at which full physico-chemical samples were 
collected.    
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Plate 2. Top left: Deployment of freshwater housing camera system aboard Seren Las. Bottom left: Sieving of macrobenthic 
sample. Top right: Day and 0.1m2 mini-Hamon grabs on deck. Middle right: Camera frame being deployed by Environmental 
Scientist. Bottom right: Deployment of 0.1m2 Day grab using ships starboard side crane.  







 

OEL_AECNEU0818_TCR_V01              Page 29 

6.8. Biotopes 

6.8.1. Biotope Determination 

Biotopes were identified according to the EUNIS biotope classification system in line with JNCC guidance on 
assigning benthic biotopes (Parry 2015) in consideration of each of the following datasets/outputs:  

- Existing biotope maps (EMODnet); 
- Shade plots with linear grey-scale intensity proportional macrobenthic abundance data; 
- Macrobenthic faunal groups determined by SIMPROF and/or similarity slice;  
- PSD analysis data converted into BSH (EUNIS Level 3) using the adapted Folk trigon (Long 2006); and 
- Epibenthic data through analysis of seabed imagery.  

6.8.2. Biotope Mapping 

All biotope mapping was undertaken in ESRI ArcPro involving overlaying biotopes assigned to each sampling 
location on the mosaiced SSS and MBES data allowing for delineation of areas representative of similar acoustic 
signatures aligned to those at each DDC/grab station and along each DDV transect.  
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Most of the sediments recorded were classified as poorly to extremely poorly sorted (60 % of stations) as a result 
of the mixed composition of different size fractions of all three principle sediment types (gravel, sand and mud). 
However, 20 stations (22 %) were classified as well sorted and comprised almost entirely of sand. 

7.1.2. Sediment Composition 

The percentage contribution of gravels (> 2 mm), sands (0.63 mm to 2 mm) and fines (< 63 µm) at each station 
are presented in  
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Sand was the main sediment fraction present at most stations, comprising the largest percentage 
contribution across the survey area (Error! Reference source not found.Table 3). The mean proportion of sand 
across all stations was 75.9 % (± 0.03), while the mean mud and gravel content across the survey area was 17.1 
% (± 0.02) and 7.0 (± 0.01) respectively. Sand content was greatest at stations ENV023, ENV060, ENV061, 
ENV081 and ENV082 and lowest at ENV046. The mean grain size at sampling stations ranged from 15.15 µm at 
station ENV039 (located at the offshore edge of the Margate and Long Sands SAC) to 2455.2 µm at ENV013 
(located at the inshore edge of the Margate and Long Sands SAC).  
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Figure 4. Percentage volume of gravel (G), sand (S) and mud (M) at each sampling station along the GB Offshore Scheme section of the proposed NeuConnect cable route
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A full comparison of metal concentrations with guideline levels and background levels at each sampling station is 
provided in Appendix XIII. 
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Table 4. Summary of heavy and trace metal results (mgKg-1) against UKOOA (2001) background levels for the southern 
North Sea 

  Arsenic Cadmium Chromium Copper  Mercury Nickel Lead  Zinc 

ENV_UK_INT_002 5.3 0.09 8.8 7.4 0.06 5.3 8.1 27.4 

ENV_UK_INT_004 6.8 0.1 13.3 10.3 0.1 7.8 12.9 36.5 

ENV_UK_INT_006 8.6 0.12 17.3 13.1 0.14 9.9 16.8 45.6 

ENV_UK_ENV_001 8.6 0.08 19.8 14.4 0.14 11.2 18.9 50.7 

ENV_UK_ENV_003 5.9 0.08 10.1 8.4 0.06 5.6 9.5 26.8 

ENV_UK_ENV_005 10.8 0.09 10.8 11.2 0.12 7.2 20.8 39.8 

ENV_UK_ENV_007 7.5 0.08 6.9 6.9 0.09 5.7 20.5 26.8 

ENV_UK_ENV_009 17.1 0.1 21.4 12.9 0.08 15.1 20.7 57.6 

ENV_UK_ENV_011 51.5 0.08 11.2 5.4 0.04 7.1 26 61.4 

ENV_UK_ENV_013 14.3 0.04 9.9 13.1 0.06 8.4 25.5 22 

ENV_UK_ENV_015 21.6 0.09 9.3 6.8 0.02 5.3 10.5 32.5 

ENV_UK_ENV_017 38.4 0.05 9.3 6.3 <0.015 5.7 8.7 29.2 

ENV_UK_ENV_019 20.6 0.08 8.5 7.1 0.02 5.3 9.5 25 

ENV_UK_ENV_021 12.4 0.05 8.6 6.6 <0.015 5.2 5.2 21.2 

ENV_UK_ENV_023 50.1 0.07 6.8 5.5 <0.015 5.3 10.8 29 

ENV_UK_ENV_025 12.2 0.06 8.7 7.7 0.02 5.7 7 20.2 

ENV_UK_ENV_027 12.8 <0.04 7.6 5.9 0.02 4.4 4.6 25.4 

ENV_UK_ENV_029 15.6 <0.04 7.7 6.8 <0.015 4.7 5.3 25.8 

ENV_UK_ENV_031 11.5 0.05 7.3 5.9 <0.015 4.2 4.3 16.6 

ENV_UK_ENV_033 9.1 0.05 7.4 6 <0.015 4.3 4.6 18.6 

ENV_UK_ENV_037 10 0.05 7.5 6.7 <0.015 4.4 4.8 18 

ENV_UK_ENV_039 24.6 0.25 24.5 24.9 0.06 23.8 13.1 57 

ENV_UK_ENV_041 78.6 0.36 21.2 12.1 <0.015 27.5 9.7 42.4 

ENV_UK_ENV_042 54.3 0.19 9.2 6.8 0.03 19.2 8.1 29.8 

ENV_UK_ENV_045 50.4 0.15 22.1 13.8 <0.015 30.4 7.2 43.3 

ENV_UK_ENV_051 30.3 0.12 6.2 4.9 <0.015 5.7 3.8 18 

ENV_UK_ENV_056 6.3 <0.04 2.5 3.1 <0.015 2.8 1.8 7.9 

ENV_UK_ENV_058 28 0.05 7.8 5.8 <0.015 8.2 3.7 15.9 

ENV_UK_ENV_060 9 0.08 5 11.7 0.04 4.5 5.8 24.7 

ENV_UK_ENV_062 8.6 <0.04 4.7 9.6 0.02 3.6 2.7 11.9 

ENV_UK_ENV_064 8.7 <0.04 5.4 10.9 <0.015 3.9 2 14.6 

ENV_UK_ENV_066 12 <0.04 5 9.1 <0.015 3.6 2.1 16.2 

ENV_UK_ENV_068 15.7 <0.04 6.4 8.1 <0.015 4.1 2.6 17.1 

ENV_UK_ENV_070 10.3 <0.04 5.6 10.6 <0.015 3.9 2.5 25.8 

ENV_UK_ENV_072 5.8 <0.04 5.1 7.8 0.12 3.1 1.8 13.5 

ENV_UK_ENV_074 11.2 <0.04 5.2 9.5 0.07 3.7 2.4 20 

ENV_UK_ENV_076 10.60 <0.04 7.10 8.8 0.03 4.40 3.20 15.30 

ENV_UK_ENV_078 11.60 <0.04 6.90 9.7 0.02 4.30 2.80 16.50 

ENV_UK_ENV_080 15.50 <0.04 8.70 8.6 <0.015 5.40 4.60 17.80 

ENV_UK_ENV_082 7.60 <0.04 7.60 7.2 <0.015 4.50 2.30 12.50 

Min 5.30 0.04 2.50 3.10 0.02 2.80 1.80 7.90 

Max 78.60 0.36 24.50 24.90 0.14 30.40 26.00 61.40 

Mean 18.75 0.10 9.61 8.94 0.06 7.61 8.43 26.91 

SD 16.69 0.07 5.33 3.76 0.04 6.53 6.86 13.44 

UKOOA 95th % - 0.5 48.5 11.8 0.1 18.7 21.1 43.5 

UKOAA Mean - 0.5 24.6 6.6 0.03 8 12.7 21.8 
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Table 5. Number of stations along the GB Offshore Scheme section of the proposed NeuConnect cable route exhibiting 
elevated heavy and trace metal levels in comparison with OSPAR, UKOOA, Cefas (2003) Action Levels 1 and 2, and 
Canadian sediment quality guidelines. 

  UKOOA OSPAR CEFAS Action Level Canadian sediment 
quality guidelines 

  Mean 95th % BC BAC AL1 AL2 TEL PEL 

Arsenic - - 15 8 11 0 35 5 

Cadmium 0 0 2 1 0 0 0 0 

Chromium 0 0 - - 0 0 0 0 

Copper  30 7 1 0 0 0 1 0 

Mercury 14 4 12 7 0 0 2 0 

Nickel 9 4  1 0 3 0 0 0 

Lead  9 2 2 0 0 0 0 0 

Zinc 22 5 0 0 0 0 0 0 

 

7.2.2. Polycyclic Aromatic Hydrocarbons (PAH) 

A full range of PAHs were tested for all 41 samples collected, including those PAHs specified by the Department 
of Trade and Industry (DTI) regulations (DTI 1993) which include the 16 PAHs recommended as priority 
pollutants, notably the 2 to 6 ring compounds (Nyberg et al. 2013).  

Samples collected for contaminant analysis were analysed for PAH. The results of the PAH analyses undertaken 
are summarised in Table 6, with full results reported in Appendix XIV. PAH concentrations were then compared 
to the OSPAR BC and BAC, Canadian sediment quality guideline TELs and PELs, and Cefas (2003) AL1 
guidelines.  

Table 6 summarises the OSPAR  BC and BAC levels, Canadian TELs and PELs and Cefas (2003) AL1 
guidelines to show the number of stations sampled that exhibited elevated concentrations. PAHs only 
occasionally exceeded OSPAR BCs and BACs, Canadian guideline TELs and Cefas (2003) AL1 guidelines. At 
no point were Canadian PELs exceeded. PAHs were only prevalent at inshore stations, with the exception of 
ENV_070. 
 
A full comparison of hydrocarbon concentrations with guideline levels and background levels at each sampling 
station is provided in Appendix XIV. 
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Table 6. Overview of OSPAR, Canadian and CEFAS guideline PAH level exceedances at stations sampled along the GB 
Offshore Scheme section of the proposed NeuConnect cable route.  

  
OSPAR Canadian sediment 

quality guidelines  CEFAS 

BC BAC TEL PEL AL1 

Acenaphthene - - 3 0 0 

Acenaphthylene - - 5 0 0 

Anthracene 9 6 1 0 0 

Benz[a]anthracene 12 7 1 0 1 

Benzo[a]pyrene 10 6 3 0 3 

Benzo[b]fluoranthene - - - - 3.0 

Benzo[g,h,i]perylene 0 0 - - 1.0 

Benzo[e]pyrene - - - - 3.0 

Benzo[k]fluoranthene - - - - 1.0 

Naphthalene 23 20 8 0 5 

Phenanthrene 10 7 2 0 2 

Chrysene 12 6 2 0 2 

Dibenzo[a,h]anthracene - - 6 0 0 

Fluoranthene 11 7 4 0 4 

Fluorene - - 2 0 0 

Indeno[123,cd]pyrene 5 2 - - 3 

Perylene  - - - - 1 

Pyrene 12 8 0 0 1 

 

7.2.3. Organotins 

Samples collected for contaminant analysis were analysed for the organotins: Monobutyltin (MBT), Dibutyltine 
(DBT), and Tributyltin (TBT). A single station (UK_ENV_001) had levels of MBT greater than Cefas (2003) AL1 
(0.1 mg/kg dry weight). Organotins were not detected at any other stations. A detailed summary of organotin 
concentrations can be found in Appendix XIV. 

7.2.4. Polychlorinated Biphenyls (PCB) 

Samples collected for contaminant analysis were analysed for PCBs. None of the sampled stations had values 
greater than Cefas (2003) AL1 or Canadian guideline TELs and PELs. A detailed summary of PCB 
concentrations can be found in Appendix XIV. 

7.2.5. Organochlorines 

Samples collected for contaminant analysis were analysed for the organochlorines Dieldrin and 
Dichlorodiphenyltrichloroethane (DDT). None of the sampled stations had values greater than Cefas (2003) AL1 
(0.005 and 0.001 mg/kg dry weight respectively). A detailed summary of organochlorine concentrations can be 
found in Appendix XIV. 
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Figure 7 and  

 

Figure 8. 

The mollusc, Peringia ulvae, contributed most to total abundance, had the highest maximum abundance in a 
single sample, and the highest mean density per sample (Figure 6). The Ross worm, S. spinulosa, was also 
abundant across the survey area. S. spinulosa accounted for 6.5 % of all individuals recorded and was recorded 
in 21.1 % of samples (Figure 6). Nephtys cirrosa and Nephtys juveniles were the most frequently observed taxa 
and were recorded in 44.4 % and 37.8 % of samples respectively (Figure 6B). 
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Figure 5. Relative contribution of the major taxonomic groups to the total abundance (N), biomass (gAFDW), and diversity (S), of the macrobenthic communities sampled along the GB Offshore 
Scheme section of the proposed NeuConnect cable route. Data reported for both inside and outside the Margate and Long Sands Special Area of Conservation (SAC) as well as for both areas 
combined. 
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Figure 6. Percentage contributions of the top 10 taxa to total abundance (A) and occurrence (B) from samples collected during the NeuConnect cable survey. Also shown are the maximum 
densities of the top 10 taxa per sample (C) and average densities of the top 10 taxa per sample (D).  
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Figure 7 Map to show mean macrobenthic abundance along the GB Offshore Scheme section of the proposed NeuConnect cable route overlain on EUNIS biotope mapping determined as part 
of the HA for the project.  
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Figure 8 Map to show mean macrobenthic diversity along the GB Offshore Scheme section of the proposed NeuConnect cable route overlain on EUNIS biotope mapping determined as part of 
the HA for the project. 
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Figure 9 Map to show mean macrobenthic biomass (gAFDM) along the GB Offshore Scheme section of the proposed NeuConnect cable route overlain on EUNIS biotope mapping determined 
as part of the HA for the project.
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Plate 3. Example micrographs of the key macrobenthic taxa sampled along the GB Offshore Scheme section of the 
proposed NeuConnect cable route. 

 

7.4. Macrobenthic Faunal Groupings 

Two techniques were used to elucidate similarities and differences in the macrobenthic data; cluster analysis, 
which outputs a dendrogram displaying the relationship between data based on the Bray Curtis similarity 
measure, and non-metric multi-dimensional scaling (nMDS) in which station data are ordinated in a 2-
dimensional plot. All data underwent a square-root transformation as a means of reducing the influence of highly 
abundant taxa which would otherwise have a disproportionate influence on the dataset, whilst allowing the 
underlying community structure to be assessed. Details of the multivariate statistical analyses routines 
undertaken are presented in Appendix VIII. 

7.4.1. Determination of Macrobenthic Faunal Groups 

The dendrogram and SIMPROF test identified 17 statistically significant faunal groups and six outliers derived 
based on the similarity of the community composition. Similarity between stations was relatively low, however, 
SIMPROF groups were condensed (to 15 % similarity) to form a more manageable number of groups. Given the 
size of the area sampled, which covered a wide variety of habitats from the intertidal to offshore, low similarity 
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Figure 10. nMDS ordination plot of square-root transformed Bray-Curtis similarity macrobenthic abundance data. Faunal 
groups were grouped based upon 15 % similarity.
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Figure 11 Distribution of macrobenthic faunal groups along the GB Offshore Scheme section of the proposed NeuConnect cable route.
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7.5. Seabed Imagery 

Generally, seabed imagery correlated well with SSS however the ability to delineate between coarser sediments 
in the central area of the route and those sandier sediments furthest offshore using SSS was limited therefore 
DDV transects and PSD data were fundamental in determining the sediment / substrate type. The main 
assessment was conducted using the still images captured during the DDC deployments / DDV transects due to 
high turbidity levels, which reduces the resolution of analysis from the video imagery. The main habitats identified 
based on the seabed imagery are presented in Plate 4.  

Example imagery from each DDC station is presented in Appendix XVII, along with a description of the 
substratum type, species present and the EUNIS habitat description. The dive logs for all seabed imagery 
collected during HA and site characterisation transects are presented in Appendix XVIII and XX respectively. 
Example imagery from site characterisation transects can be found in Appendix XIX. 
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Plate 4. Example seabed imagery collected along the GB Offshore Scheme section of the proposed NeuConnect cable 
route. Top row:  EUNIS biotope A5.44 Circalittoral mixed sediments. Second row (left): EUNIS biotope A5.25 Circalittoral 
fine sand. Second row (right): EUNIS biotope A5.35 Circalittoral sandy mud. Third and fourth rows: Annex I Sabellaria 
spinulosa reef. Bottom row (left): Section 41 priority habitat Peat and Clay Exposures. Bottom row (right): EUNIS biotope 
A4.21 Echinoderms and crustose communities on circalittoral rock.  
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        Figure 14. Descriptions of each of these habitat types, for which shapefiles have been created for biotope 
mapping purposes, are presented in   
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Table 8. Summary of EUNIS Biotopes, Broad Scale Habitats (BSHs) and Habitat Sensitivities to inform biotope mapping shown in  
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           Figure 12 to  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        Figure 14.  

  Description Habitat 
Sensitivity EUNIS Groups BSH EUNIS Biotope 
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           Figure 12 Map to show EUNIS biotopes between between KP 000 and KP 25 of the GB Offshore Scheme section of the proposed NeuConnect cable route. 
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       Figure 13 Map to show EUNIS biotopes between KP 26 and KP 84 of the GB Offshore Scheme section of the proposed NeuConnect cable route. 
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        Figure 14 Map to show EUNIS biotopes between KP 85 to KP 270 of the GB Offshore Scheme section of the proposed NeuConnect cable route
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Plate 5. Example imagery of stony reef habitat quality assessments based on percentage cover and elevation. 


























