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Executive Summary

Introduction

National Grid contracted Fugro to perform and environmental baseline survey (EBS) along the
proposed Eastern Green Link 5 (EGL5) cable route. The proposed cable route runs from the east coast
of Scotland to the Lincolnshire coast in the southern North Sea (SNS). Operations were conducted
onboard the MJM Enterprise during the survey period 28 May to 25 June 2025.

The aims of the EBS included the assessment of any existing contamination of the natural
environment by pollutants and a detailed description and mapping of the physico-chemical and
biological characteristics of the study area, including the description of any sensitive habitats and
species.

The aim of the study was fulfilled through acquisition of sediment samples which were subsequently
analysed for sediment particle size distribution (PSD) and macrofaunal analysis. Results were used to
derive habitats and biotopes in line with the European Nature Information System (EUNIS) habitat
classification. Focus was placed on habitats of conservation importance, such as those listed under
Annex | of the Conservation of Habitats and Species Regulations 2019 and on the Oslo and Paris
(OSPAR) list of threatened and/or declining habitats and species. Sediment and water samples for
environmental deoxyribonucleic acid (eDNA) taxonomic classification of fish, invertebrates, eukaryotes
and bacteria taxa were also collected.

Survey Strategy and Field Operations

Three hundred stations were selected along the proposed cable route, and after review of geophysical
data, environmental scientists finalised the locations for grab sampling and camera investigations;
these were reduced to 260 sampling stations. Emphasis was placed on locating areas of potential
conservation value (e.g. Annexe |-listed habitats), on boundaries between regions of differing sonic
reflectivity, bathymetric highs and lows, and areas characteristic of the general background conditions
along the proposed cable route. Following the revision, 260 stations were targeted for camera
investigation, 124 stations for physico-chemical samples collection, 101 for PSD only samples
collection, 115 for faunal samples collection, 23 for sediment and water eDNA (SeDNA, WeDNA)
samples collection and 20 for pre-sweeping contaminant samples collection. EBS stations were
sampled for fauna and physico-chemistry roughly every 4 km, spawning ground stations were
sampled for particle size analysis (PSA) approximately every 2 km, and eDNA stations were sampled
approximately every 10 km. Additional sampling was done at stations within the Holderness Offshore
Marine Conservation Zone (MCZ). Water eDNA samples included near-surface (TOP) and
near-seafloor (BOT) samples.

Photographic data were successfully acquired along all 260 proposed stations. Grab samples were
successfully acquired at all 207 proposed grab stations. Two macrofaunal samples (FA, FB) were
collected at 104 of the proposed 115; two physico-chemical sample (PCA, PCB) were collected at 108
of the 124 proposed stations; three replicates for macrofauna and physical chemical samples were
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collected at 11 of the 14 proposed stations located within the Holderness Offshore MCZ. Single PSD
samples were collected from all proposed 101 stations. SeDNA samples were collected at 22 of the 23
proposed stations and WeDNA samples were collected form all 23 proposed stations. Partial suites
were collected at stations ST020, ST022, and ST037, whereas no samples were collected at the
remaining 15 unsuccessful grab stations.

Sediment Characteristics

Results of the PSD analysis of replicate samples from the 208 stations along the proposed cable
routes survey area generally comprised two main sediment types. The sediments along the offshore
section of the cable route comprised predominantly sand, whilst the nearshore section of the cable to
the shore comprised a more mixed coarser sediment. Varying percentages of gravel and fines were
recorded in most samples, with fines becoming more predominant in the offshore section of the
proposed cable and gravel being recorded in higher proportions in the nearshore section of the
proposed cable route to the shore. The highest proportion of fines was, however, recorded at station
STOO05, near the coast, indicating the heterogeneous nature of the sediments in the area.

The sediment descriptions based on the relative proportions of sediment fractions such as gravel,
sand, and fines resulted in 10 classes defined by the Folk (British Geological Survey [BGS] modified)
classification. These included muddy sandy gravel (19 stations), slightly gravelly sand (28 stations),
gravelly muddy sand (11 stations), gravelly mud (1 station), gravel (2 stations), sandy gravel (22
stations), gravelly sand (16 stations), sand (61 stations), slightly gravelly muddy sand (3 stations), and
muddy sand (44 stations). In the MCZ, the sediments were mainly described as sandy gravel, muddy
sandy gravel, gravelly sand, and gravelly muddy sand.

The sediment description based on coarseness, as defined by the Wentworth (1922) scale resulted in
nine sediment descriptions being identified, including fine sand (99 stations), medium sand (36
stations), coarse sand (20 stations), very fine gravel (18 stations), very coarse sand (15 stations), fine
gravel (4 stations), medium gravel (3 stations), and coarse gravel (1 station).

Most stations had unimodal distributions. Sixty-six stations had bimodal, trimodal or polymodal
distributions and the sorting coefficient described largely poorly sorted and very poorly sorted
sediments. These characteristics are indicative of different sources of sediment, likely associated with
sediment disturbance in a high energy environment, such as that of the study area.

The total organic carbon (TOC) did not show any spatial pattern along the proposed cable route
(Route B and Route C).

The multivariate analysis showed the presence of four main sediment groups. Group A was
characterised by poorly sorted sand (Folk BGS modified), with median particle size values ranging
from 113 pm (very fine sand) to 358 um (medium sand), with a mean of 201 um (fine sand). The mean
sand content at the stations within Group A was 90.25 %, with all stations having > 70 % sand. The
fines content was > 5.00 % at most stations, whilst the mean gravel content was 0.57 %.

Group B comprised was characterised by very poorly sorted sand/gravel (Folk BGS modified), with
median sediment particle size values ranging from 51 uym (very fine sand) to 7 885 um (fine gravel),
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with a mean of 1 557 ym (very coarse sand). The mean sand content at the stations within Group B
was 56.11 %, whilst the mean gravel content was 35.98 % and the mean fines content was 7.91 %.

Group C was characterised by poorly sorted sand (Folk BGS modified), with median sediment particle
size values ranging from 392 uym (medium sand) to 1 189 um (very coarse sand), with a mean of

620 um (coarse sand). Gravel and fines contents varied from station devoid of both fraction to stations
with content up to 18.87 % to 18.86 %, respectively.

Group D was characterised by very poorly sorted muddy sandy gravel (Folk BGS modified), with
median sediment particle size values ranging from 1 227 um (very coarse sand) to 47 229 uym (coarse
gravel), with a mean of 15 212 um (gravel). Sand and fines were present at all stations and had mean
values of 29.15 % and 4.93 %, respectively. Gravel content > 36 % was recorded at all stations, which
were classified as muddy sandy gravel, sandy gravel or gravel. The stations located within the
Holderness Offshore MCZ all grouped within this sediment group.

Station ST063 separated from the other stations and was characterised by very poorly sorted sandy
gravel (Folk BGS modified), with median sediment particle size of 1 987 um (very coarse sand) and had
comparable proportions of gravel and sand content of 49.91 % and 49.77 %, respectively.

Sediment Hydrocarbons

Overall, the gas chromatograms are typical of background conditions across the region. The profiles
show a range of low-level, well-resolved n-alkanes, with a slight prevalence of the odd-numbered
heavier n-alkanes (those from nCzs), which is indicative of plant waxes originating from terrestrial
run-off.

Some gas chromatography flame ionisation detector (GC-FID) profiles observed across the survey area
(e.g., at station ST111) suggest a low-level petrogenic input, most likely attributable to shipping
activities. The distribution of n-alkanes was also characteristic of background conditions. Additionally,
the presence of high-molecular-weight unresolved complex mixture (UCM) in some profiles indicates
contributions from sediment containing weathered hydrocarbon material, likely originating from
anthropogenic activities.

The total hydrocarbon content (THC) at all stations along the proposed routes was below the Centre
for Environment, Fisheries and Aquaculture Science (Cefas) Action Level 1 (AL1) limit.

Generally, total 2 to 6 ring polycyclic aromatic hydrocarbons (PAH) concentrations were elevated
along the nearshore section of the proposed routes and within the MCZ compared to stations located
to the north of the survey area. Most samples collected from the southern and central sections of the
proposed routes exceeded the AL1 value. PAHs detected along the proposed routes likely originate
from both pyrolytic and petrogenic sources. Notably, samples from the northern section of the cable
route were primarily of pyrolytic origin.

When normalised to 2.5 % TOC, the individual United States Environmental Protection Agency’s 16
priority PAH pollutants (US EPA 16 PAH) concentrations exceeded the background assessment
concentration (BAC) value. BAC values were exceeded for naphthalene, phenanthrene, anthracene,
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fluoranthene, pyrene, benzo(a)anthracene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene and
benzo(ghi)perylene at most stations.

All individual and total 2 to 6 ring PAH concentrations for all stations were below their respective
effects range low (ERL) values.

Sediment Metals

Generally, the levels of bioavailable metals, as determined by aqua regia digest, were below their
respective OSPAR ERL and Cefas AL1 values along the proposed routes. However, lead at station
ST163 exceeded both the ERL and Cefas AL1 values. Overall, the metal analysis indicates that no

significant adverse impacts on the macrofaunal community were present.

Macrofauna

Infauna and Solitary Epifauna

The macrofaunal community comprised infaunal and epifaunal taxa, the latter being represented by
solitary and colonial organisms. Annelida and Arthropoda represented most of the community
structure and composition of the enumerated fauna, which also comprised solitary epifauna.

Four main assemblages were identified by the multivariate analysis along the proposed cable routes
were identified through the multivariate analysis and were associated with the sediment type. One of
these was further divided as differences in the sediment composition suggested the presence of a
slightly different faunal group. Overall, the macrobenthic communities recorded in this study are
indicative of habitats subject to a degree of surface sediment disturbance. The presence of coarse
sediment, such as shell fragments and pebbles, increases the complexity of the habitats and offers
suitable substrate for the attachment of epifauna, thus increasing biodiversity. This was reflected in
the values of faunal diversity which ranged from ‘poor’ to ‘high’, with most samples having 'high’ and
‘good’ diversity.

Group A was divided in two subgroups. Group A1 was characterised by poorly sorted ‘muddy sand’
(Folk BGS), with the polychaetes Galathowenia oculata, Ampharete falcata, Scoloplos armiger,
Spiophanes kroyeri, Sthenelais limicola and the genus Terebellides, along with the echinoderm
Amphiura filiformis, the bivalve Papillicardium minimum, species of the genus Phoronis and the
amphipod Harpinia antennaria being the amongst the top ten characterising taxa. The assemblage
occurred in mean water depth of 74.8 m below sea level (BSL). Group A2 was characterised by 'very
poorly sorted ‘to ‘moderately well sorted’ ‘sand’ (Folk BGS), with the polychaetes Spiophanes bombyx,
S. armiger, Lanice conchilega, G. oculata, Goniada maculata and S. limicola along with the bivalve
Phaxas pellucidus and the amphipod Bathyporeia elegans being amongst the top ten characterising
taxa. The assemblage occurred in mean water depth of 59.8 m BSL.

Group B was characterised by ‘very poorly sorted ‘sandy gravel’ (Folk BGS), with the polychaetes Syllis
garciai, Spio armata, Glycera lapidum, species of the genera Notomastus and Polycirrus, Mediomastus
fragilis, along with the bivalve Timoclea ovata, the echinoderm Echinocyamus pusillus and the barnacle
Balanus crenatus were amongst the top ten characterising taxa. The stations located within the
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Holderness Offshore MCZ all grouped within this faunal assemblage group. The assemblage occurred
in mean water depth of 31.7 m BSL.

Group C was characterised by moderately sorted ‘sand’ (Folk BGS) with the echinoderm E. pusillus,
along with the polychaetes S. armiger, Nephtys longosetosa, G. oculata and Ophelia borealis, the
amphipod B. elegans, scaphopods of the genus Antalis and cnidarians of the family Edwardsiidae and
the order Ceriantharia were amongst the top ten characterising taxa. The assemblage occurred in
mean water depth of 63.4 m BSL.

Group D was characterised by very poorly sorted ‘muddy sandy gravel/gravelly muddy sand’ (Folk
BGS) with the bivalves Abra alba and Nucula nucleus, along with the polychaetes S. lamarcki,

L. conchilega, S. spinulosa, C. zetlandica, species of the genus Notomastus, Pholoe inornata and
Lumbrineris cf. cingulata were amongst the top ten characterising taxa. The assemblage occurred in
mean water depth of 15.8 m BSL.

Station ST002 was characterised by well sorted ‘slightly gravelly sand’ (Folk BGS) and an impoverished
faunal assemblage which included the polychaete Nephtys cirrosa and Ohelia borealis, the arthropods
Gastrosaccus spinifer and Crangon crangon and the bivalve Ensis magnus. The station was located at
water depth of 11.8 m BSL.

Echinodermata and Mollusca comprised most of the infaunal biomass, the former owing to the size of
invertebrates, notably urchins, the latter owing to their numerical dominance and, to a lesser extent,
the size of selected bivalves.

When analysed in conjunction with physico-chemical data, depth was the single variable which best
explained the multivariate pattern of macrofaunal distribution. When three variables were considered,
depth, concentration of strontium and percentage of mud best explained the multivariate pattern of
macrofaunal distribution.

Colonial Epifauna

Colonial epifauna was recorded across most of the survey area and was represented mainly by
low-lying bryozoans and cnidarians, Ciliophora of the family Folliculinidae and Entoprocta, including
species of the genera Barentsia and Pedicellina.

Sediment Environmental DNA (eDNA)
Sediment eDNA samples were collected from the grab samples using 10 cm? sediment cores.
Marine Sediment Invertebrate

A total of 165 invertebrate taxa was detected within the SeDNA samples. the class Gastropoda
contributed the highest proportion of operational taxonomic units (OTUs) and it was the most
frequent taxon, as it occurred at all stations. This was followed by the class Polychaeta, the order
polychaete Amphinomida, the urchin genus Echinocardium and the polychaete family Spionidae.
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Marine Sediment Eukaryote

A total of 986 eukaryote taxa was detected within the SeDNA samples. Amongst the Animalia, the
phylum Polychaeta contributed the highest proportion of OTUs followed by the classes Ascidiacea,
Echinoidea and Bivalvia, although these taxa did not occur at all stations. The most frequently
occurring taxa, detected at all stations, were the cnidarian class Hydrozoa and the nematode phylum
Nematoda.

Marine Sediment Bacteria

A total of 1076 bacteria taxa was detected within the SeDNA samples. The classes
Gammaprotobacteria and Planctomycetes, together with the phyla Protbacteria and Actinobacteriata
were amongst the top 5 taxa contributing the highest proportions of OTUs and were detected within
each eDNA sediment sample.

Seawater Environmental DNA (eDNA)

Water eDNA samples were collected from approximately 1 m below sea surface (TOP) and
approximately 5 m from the seafloor (BOT).

Marine Water Fish

A total of 69 fish taxa was detected within the WeDNA samples. The Atlantic mackerel (Scomber
scombrus) was the taxon contributing the highest OTUs in both TOP and BOT samples and was
detected from all samples, followed by the family Ammodytidae; however, the latter was detected
within the samples collected at the nearshore stations. The lesser weever (Echiichthys vipera), the
northern rockling (Ciliata septentrionalis) and the European sprat (Sprattus sprattus) were amongst the
top ten taxa contributing high proportions of OTUs in the TOP samples, whilst the haddock
(Melanogrammus aeglefinus), the whiting (Merlangius merlangus), the European sprat (S. sprattus) and
the common dab (Limanda limanda) were amongst the top ten taxa contributing high proportions of
OTUs within the BOT samples.

Marine Water Vertebrates

A total of 56 vertebrate taxa was detected within the WeDNA samples. Within the TOP samples, the
fish taxa within the top five contributing the highest proportion of OTUs included the Atlantic
mackerel (S. scombrus), the lesser weever (E. vipera) the genus Ammodytes and the families Clupeidae
and Gadidae. OTUs from bird taxa were sporadic, whilst the porpoise Phocena phocena and the family
Delphinidae contributed high proportions of vertebrate OTUs within the WeDNA samples located
further offshore along the proposed cable route.

Within the BOT samples, the fish taxa within the top five contributing the highest proportion of OTUs
included the families Gadidae and Triglidae, the genus Ammodytes, the dragonet Callionymus lyra and
the lesser weever (E. vipera). OTUs from birds and marine mammal taxa were sporadic.
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Habitats and Species Assessments
Seafloor Habitat Classification

Four biotopes and seven biotope complexes were identified along the proposed cable route (Route B)
and the proposed cable variation (Route C).

The biotopes 'Abra prismatica, Bathyporeia elegans and polychaetes in circalittoral fine sand’ (MC5212)
was assigned to 36 stations, located from the circalittoral (Routes B and C) to the offshore section of
the proposed cable route (Route B), where the sediment was described on average as ‘fine sand'.

The biotope ‘Abra alba and Nucula nitidosa in circalittoral muddy sand or slightly mixed sediment’
(MC5241) was assigned to five stations along the nearshore section of the proposed cable route
(Route B), where the sediment was described as ranging from ‘'medium sand’ to ‘coarse sand’,
‘granule’ and ‘pebbles’.

The biotope ‘Sabellaria spinulosa on stable Atlantic circalittoral mixed sediment’ (MC2211) occurred at
a single station on the nearshore section of the route (Route B). As it was associated with the presence
of potential reef habitat, it was assessed from the video analysis only.

The biotope ‘Owenia fusiformis and Amphiura filiformis in offshore circalittoral sand or muddy sand’
(MD5212) was assigned to 37 stations, located in the offshore section of the proposed cable route
(Route B) where the sediment was described as ‘fine sand’ with ‘very fine sand'.

The biotope complexes 'Faunal communities in full salinity Atlantic infralittoral coarse sediment’
(MB523), ‘Faunal communities of Atlantic circalittoral coarse sediment’ (MC321), ‘Faunal communities
of Atlantic circalittoral mixed sediment’ (MC421), ‘Faunal communities in Atlantic circalittoral sand’
(MC521), 'Faunal communities of Atlantic circalittoral mud’ (MC621), ‘Faunal communities in Atlantic
offshore circalittoral mixed sediment’ (MD421) and ‘Faunal communities in Atlantic offshore
circalittoral sand’ (MD521) were assigned to stations where the faunal composition did not allow
description of the community to a lower biotope level. Classifications are largely based on depths,
ranging from infralittoral through circalittoral to offshore circalittoral, and sediment type (ranging
from mud through sand and coarse to mixed).

The biotope complex ‘Faunal communities of Atlantic circalittoral coarse sediment’ (MC321) was
assigned to all stations within the Holderness Offshore MCZ along the proposed cable route (Route B)
and the majority along the proposed cable variation (Route C). The biotope complex ‘Faunal
communities of Atlantic circalittoral mixed sediment’ (MC421) was assigned to one station within the
Holderness Offshore MCZ on Route C.

The biotopes and biotope complexes identified for the description of National Grid EGL5 are in line
with those expected to occur along the proposed cable routes (Route B and Route C).

Sensitive Habitats and Species

Aggregation of cobbles observed at 38 stations were assessed for the potential of these aggregations
to constitute Annex | habitat geogenic 'Reef’ (specifically stony reef). Sections (or the entirety) of 35
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stations were assessed as resemblance to 'Low reef’ or ‘"Medium reef’, the majority of which were in
the nearshore sections of the proposed cable routes (Routes B and C). Of the 5 stations where
resemblance to ‘Medium reef’ was assessed, one was within the MCZ on each of the proposed cable
routes.

At one station (ST231) both Nephrops norvegicus and other megafauna burrows abundance were
assessed as at least ‘frequent’; therefore, the OSPAR listed threatened and/or declining habitat 'Sea
pen and burrowing megafauna communities' may be present.

Two transects were assessed for the presence of the Annex | habitat ‘Reef’ biogenic, Sabellaria
spinulosa reef. Only at station STO11, located in the section of the proposed cable route approaching
the coast (Route B), were the tubes aggregations assessed as ‘Low reef’ and ‘Medium reef".

The Ocean Quahog Arctica islandica, a species on the OSPAR list of threatened and declining species,
was recorded along the proposed cable routes. Five adult individuals were recorded at five different
grab sampling locations, and 38 juveniles were identified at 19 grab sampling stations. The eDNA
analysis of water samples identified A. islandica OTUs at 3 additional survey stations.

Results of sediment PSD analysis were used to assess the ground preference for sandeel spawning
habitat. Of the 207 sampling locations along the proposed cable routes, 104 were assessed as
'Preferred’ grounds and 22 were assessed as ‘Marginal’ grounds. The remaining 81 stations were
deemed ‘Unsuitable’ as sandeels’ spawning grounds. Of the 207 stations sampled, 25 were located
within the Holderness Offshore MCZ, largely on the proposed route variation (Route C, with just 3 on
Route B). Of these 25, 3 were assessed as 'Preferred’ grounds, 13 were assessed as ‘Marginal’ grounds,
whilst the remaining 9 were assessed as 'Unsuitable’. Sandeel species of the family Ammodytidae were
detected from 29 eDNA water samples targeting fish taxa and one individual of Ammodytes marinus
was recorded at the grab station ST059, located within the Holderness Offshore MCZ, along the
proposed cable variation (Route C).

Results of the PSD analysis were also used to assess the ground preference for herring spawning. Of
the 207 sampling locations along the proposed cable routes, 24 were assessed as 'Preferred’ grounds
and 16 were assessed as ‘Marginal’ grounds. The remaining 167 stations were deemed ‘Unsuitable’ as
herring’ spawning grounds. Of the 25 stations located within the Holderness Offshore MCZ, 13 were
assessed as ‘Preferred’ grounds, 3 were assessed as ‘Marginal grounds’, whilst the remaining 9 were
assessed as ‘Unsuitable’.

The broad scale habitats (BSHs) ‘Subtidal sands and gravels’ encompass most of the habitat types
recorded throughout the survey area and are Habitats of Conservation Importance (HOCI) in MCZs,
including Holderness Offshore MCZ. Illustrative habitat complexes encountered along the proposed
exporting cable corridor (ECC) included the ‘Faunal communities of full salinity Atlantic infralittoral
sand’ (MB523), ‘Faunal communities of Atlantic circalittoral coarse sediment’ (MC321), 'Faunal
communities in Atlantic circalittoral sand’ (MC521) and 'Faunal communities in Atlantic offshore
circalittoral sand’ (MD521).
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The potential presence of the UK Biodiversity Action Plan (UK BAP) habitat ‘Mud Habitats in Deep
Water’ was considered around stations STO09 and ST231 due to the potential presence of the
illustrative biotope complex ‘Faunal communities of Atlantic circalittoral mud’ (MC621) at the former
station, and the biotope ‘Sea pens and burrowing megafauna in circalittoral fine mud’ (MC6216) and
associated biological communities at the latter.

UK BAP species recorded in this study included the fish Gadus morhua, Merlangius merlangus, Molva
molva, Lophius piscatorius, Scomber scombrus, Pleuronectes platessa, Solea solea and Trachurus
trachurus. Gadhus morhua is also on the OSPAR list of threatened and/or declining habitats and
species for regions Il and Il and on the International Union for Conservation of Nature (IUCN) red list
of threatened species as 'vulnerable’, along with the fish T. trachurus and M. aeglefinus.

Anemones of the family Edwardsiidae were recorded; therefore, there is the potential for the UK BAP
species Edwardsia timida to be present in the survey area.

Non-indigenous and Cryptogenic Species

Amongst all taxa identified by the analysis of the samples collected by all applied sampling methods,
the non-indigenous species (NIS) the polychaete Goniadella gracilis and the mollusc Crepidula
fornicata were recorded at four and three stations, respectively. The polychaete G. gracilis was
recorded from the grab sample analysis whilst the mollusc C. fornicata was recorded from both the
grab sample and photographic data analysis.
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