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Chapter 10 Fish and Shellfish Ecology 

 Introduction 

 The proposed Project Erebus (the Project) is a demonstration scale Floating Offshore 
Wind (FLOW) development in the Celtic Sea region. The Applicant, Blue Gem Wind, is 
a joint venture between Simply Blue Energy (SBE) and TotalEnergies, set up to create 
a new low carbon offshore energy sector in the region; that contributes to climate change 
targets, supply chain diversification and energy security. 

 The array area is located approximately 35 km southwest of the Pembrokeshire 
coastline, covering an area of 43.5 km2 in water depths of between 65-85 m. The array 
area is located outside of the 12 nm limit, but all elements of the Project, array area, 
offshore export cable corridor and landfall, fall within Welsh territorial waters or the 
Welsh Zone. 

 The Project comprises six to ten Wind Turbine Generators (WTG) with a total generating 
capacity up to 100 MW. Each WTG is housed on a semi-submersible floating platform 
with a mooring system comprising a maximum of five catenary mooring lines, up to 
870 m in length, and a range of foundation options including drag embedment anchors, 
driven piles, drilled piles and/or suction piles. Up to 10 dynamic array cables are 
proposed, with a lazy wave configuration from the semi-submersible floating platform to 
the seabed. The offshore export cable, up to 49 km in length, links the array area to 
landfall at West Angle Bay, Pembrokeshire. The Project Design Envelope (PDE) is 
provided in full in Chapter 4: Proposed Development Description. 

 The Study Area for this assessment is defined in Section 10.4.2 (also see Volume 2, 
Figure 10.1). 

 This chapter of the Environmental Statement (ES) aims to provide an assessment of 
potential impacts on fish and shellfish ecology within the Study Area which may arise 
during the construction, operation and maintenance (O&M), and decommissioning of the 
Project. This chapter utilises and builds upon the information presented in the 
Environmental Impact Assessment (EIA) Scoping Report submitted to Natural 
Resources Wales (NRW) in October 2019 (Volume 3, Technical Appendix 2.1: EIA 
Scoping Report).  

 Comments with respect to fish and shellfish species included in NRW’s formal Scoping 
Response (Volume 3, Technical Appendix 2.2: EIA Scoping Opinion). have been 
addressed within this chapter. The baseline environment for fish and shellfish has been 
discerned from local and regional data from both published and ‘grey’ literature. It should 
also be noted that no specific surveys were undertaken in relation to fish and shellfish 
for this Project. 

 The potential impacts on fish and shellfish have been assessed conservatively using 
realistic worst-case scenarios for the Project, summarised in Table 10.14 and Table 
10.15.  

 Further details on fish and shellfish response to the Project are provided in Volume 3, 
Technical Appendix 7.2: EMF Assessment and Technical Appendix 12.2: Underwater 
Noise and Vibration Technical Report. This chapter should also be read in conjunction 
with the following ES chapters: 

• Chapter 6: Marine and Coastal Processes; 

• Chapter 9: Marine and Coastal Ecology; 

• Chapter 15: Commercial Fisheries; and 
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• Chapter 27: Socio-Economics, Tourism and Recreation.  

 This assessment has been undertaken by MarineSpace Ltd. The chapter has been 
authored by Oscar Ward (BSc), who has 3 years’ fish and shellfish ecology and 
assessment experience, with peer review by Jonny Lewis (MSc, BSc), who has 21 years’ 
experience. Editorial review has been conducted by Ian Reach (BSc), who has 27 years’ 
experience as a marine environmental auditor. 

 Legislation, Policy and Guidelines 

 The Project is seeking a Section 36 consent with deemed planning permission under 
the Electricity Act 1989 from Welsh Ministers, administered by Planning and 
Environment Decisions Wales (PEDW), and a Marine Licence under the Marine and 
Coastal Access Act 2009 (MCAA) issued by Natural Resources Wales (NRW). 

 A detailed overview of the relevant policy and legislation for the Project is provided in 
Chapter 5: Policy and Legislation. Details of relevant legislation, policy, and guidelines 
that have been taken into consideration during this assessment are outlined below. 

10.2.2 Legislation 

• Overarching National Policy Statement (NPS) for Energy (EN-1) (DECC, 2011a); 

• NPS for Renewable Energy Infrastructure (EN-3), July 2011 (DECC, 2011b); 

• UK Marine Policy Statement (HM Government, 2011); 

• Wales National Marine Plan (Welsh Government, (2019); 

• EU Habitats Directive (Directive 92/43/EEC); 

• The Conservation of Habitats and Species Regulations 2017 (the Habitats 
Regulations) implements species protection requirements of the Habitats Directive 
in inshore waters; 

• The Conservation of Offshore Marine Habitats and Species Regulations 2017 (the 
Offshore Habitats Regulations) implements the requirement of the Habitats directive 
in the UK offshore marine area (beyond 12 nm); 

• Marine and Coastal Access Act 2009; 

• UK Post-2010 Biodiversity Framework, superseding the UK Biodiversity Action Plan 
(BAP), the UK Government’s response to the Convention on Biological Diversity 
(CBD) 1992; 

• Conservation of European Wildlife and Natural Habitats Convention (Bern 
convention); 

• Wildlife and Countryside Act 1981; 

• The Convention on International Trade in Endangered Species of Wild Fauna and 
Flora (CITES) 

• Environment (Wales) Act 2016; which incorporates the same list of species of 
principal importance as originally presented in Section 41 and 42 of the Natural 
Environment and Rural Communities Act 2006; and 

• OSPAR Convention. 

 Other relevant legislation has also been considered during this assessment (see 
Chapter 5: Policy and Legislation). 
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10.2.3 Policy 

National Policy Statements 

 Although this Project is seeking Section 36 consent under the Electricity Act 1989 and 
a Marine Licence under the Marine and Coastal Access Act (MCAA) 2009, as opposed 
to a Development Consent Order (DCO), its size (up to 100 MW) is similar to the 
minimum threshold (100 MW) for Nationally Significant Infrastructure Projects (NSIPs). 
As such, guidance relevant to NSIPs is considered relevant to use for this Project. 
National Policy Statements (NPSs) were developed to provide guidance in the 
determination of NSIPs. The one relevant for the assessment of impacts on fish and 
shellfish ecology is: 

• The Overarching National Policy Statement (NPS) for Renewable Energy 
Infrastructure (EN-3) (July 2011) (DECC 2011a) (Table 12.2.1). 

 Details of specific policies within EN-3 used to inform this assessment are provided in 
Table 10.1. 

Table 10.1 – National Policy Statement EN-3 Assessment Provisions Relevant to Fish and 
Shellfish 

NPS Requirement NPS 
Reference 

ES Reference 

There is the potential for the construction and 
decommissioning phases, including activities 
occurring both above and below the seabed, 
to interact with seabed sediments and 
therefore have the potential to impact fish 
communities, migration routes, spawning 
activities and nursery areas of particular 
species. In addition, there are potential noise 
impacts, which could affect fish during 
construction and decommissioning and to a 
lesser extent during operation. 

EN-3, Section 
2.6.73  

Potential impact to fish and 
shellfish ecology arising 
from construction and 
decommissioning activities 
associated with the seabed 
and with noise are 
discussed throughout the 
Impact Assessment in 
Section 10.6.  

The applicant should identify fish species that 
are the most likely receptors of impacts with 
respect to feeding areas; spawning grounds; 
nursery grounds; overwintering areas for 
crustaceans and migration routes. 

EN-3,  

Section 2.6.74  

Fish and shellfish species 
present within the Study 
Area have been identified 
through desk-based 
assessment of available 
data and are presented in 
Section 10.5.  

Where mitigation measures are applied to 
offshore export cables to reduce 
electromagnetic fields (EMF) the effects on 
sensitive species during operation are unlikely 
to be a reason for PINS to have to refuse to 
grant consent. Once installed, operational 
EMF impacts are unlikely to be of sufficient 
range or strength to create a barrier to fish 
movement. EMF during operation may be 
mitigated by use of armoured cable for inter-

EN-3, 

Section 2.6.75 
and Section 
2.6.76 

EMF impacts to fish and 
shellfish could arise during 
the operation of the Project. 
These are assessed in 
Section 10.6. EMF is further 
discussed in Volume 3, 
Technical Appendix 7.2: 
EMF Assessment. 
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NPS Requirement NPS 
Reference 

ES Reference 

array and export cables which should be 
buried at a sufficient depth. 

During construction, 24 hour working 
practices may be employed so that the overall 
construction programme and the potential for 
impacts to fish communities are reduced in 
overall time.  

EN-3, 

Section 2.6.77  

24-hour working practices 
will be employed for 
offshore construction (see 
Chapter 4: Proposed 
Development Description).  

Marine Policy Statement 

 The UK Marine Policy Statement (MPS) provides the policy framework for the 
preparation of marine plans and establishes how decisions affecting the marine area 
should be made in order to enable sustainable development. The MPS was adopted by 
all UK administrations in March 2011. The MPS sets out a vision of having ‘clean, healthy, 
safe, productive and biologically diverse oceans and seas’ by supporting the 
development of Marine Plans. It also sets out the framework for environmental, social 
and economic considerations that needs to be considered in marine planning. 
Requirements from the MPS relevant to the Project with regards to fish and shellfish are 
outlined in Table 10.2. 

Table 10.2 – National and Regional Policy requirements from the Marine Policy Statement 
Relevant to Fish and Shellfish 

Policy Description Reference ES Reference 

Noise resulting from a proposed activity or 
development in the marine area or in coastal 
and estuarine waters can have adverse 
effects on biodiversity. Anthropogenic sound 
has the potential to mask biologically relevant 
signals; it can lead to a variety of behavioural 
reactions, affect hearing organs and injure or 
even kill marine life. 

Section 2.6.3.1 Consideration has been 
given to the potential 
impacts of noise in Section 
10.6, and is further 
described in Volume 3, 
Technical Appendix 12.2: 
Underwater Noise and 
Vibration Technical Report.  

Seabed disturbance during marine operations 
introduces potential risk to fish and shellfish 
through the suspension of sediments and 
associated sequestered pollutants. 

Section 3.6.6 Consideration has been 
given to the potential 
impacts of suspended 
sediment in Section 10.6. 
The effects of sequestered 
pollutants are considered in 
Chapter 7: Marine Seabed 
and Water Quality and 
Volume 3, Technical 
Appendix 7.1: Water 
Framework Directive 
Assessment. 
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Policy Description Reference ES Reference 

Use of cable protection in areas where cable 
burial is not possible may impact sites 
designated as being of national or 
international nature conservation importance 
or other sensitive areas such as designated 
shell fisheries, spawning or nursery grounds 
for economically important fish species. 

3.3.30 Potential impacts on 
designated sites are 
addressed in Chapter 8: 
Offshore Designated Sites. 
Potential impacts on 
spawning and nursery 
grounds for economically 
important fish and shellfish 
species have been 
assessed in Section 10.6.  

Welsh National Marine Plan 

 The Welsh Government published its first marine plan for Welsh inshore and offshore 
waters, the Welsh National Marine Plan (WNMP), in November 2019. The WNMP was 
developed in accordance with the MCAA 2009 and the UK MPS. The WNMP covers a 
20-year period from its adoption in 2019. The publishing of the WNMP in November 
2019 followed a period of consultation from 7 December 2017 to 29 March 2018 (the 
WNMP is discussed further in Chapter 5: Policy and Legislation). 

 Requirements relevant to the Project from the WNMP are outlined in Table 10.3. 

Table 10.3 – Requirements from the Welsh National Marine Plan relevant to Fish and 
Shellfish 

Policy Description Reference ES Reference 

Proposals should demonstrate how they 
contribute to the protection, restoration 
and/or enhancement of marine ecosystems. 

ENV_01: 
Resilient Marine 
Ecosystems 

Potential impacts to fish 
and shellfish are assessed 
in Section 10.6 to be of 
minor adverse significance.  

Proposals should demonstrate how they: 
avoid adverse impacts on individual Marine 
Protected Areas (MPAs) and the coherence 
of the network as a whole; have regard to the 
measures to manage MPAs; and avoid 
adverse impacts on non-marine designated 
sites. 

ENV_02: 
Marine 
Protected Areas 

The conservation 
importance of fish and 
shellfish species is 
presented in Section 10.5. 
Potential impacts to these 
species are assessed in 
Section 10.6 to be of minor 
adverse significance. 

Proposals should include biosecurity 
measures to reduce the risk of introducing 
and spreading invasive non-native species. 

ENV_03: 
Invasive non-
native species 

The assessment of 
invasive non-native species 
is addressed in Chapter 9: 
Marine and Coastal 
Ecology; and Volume 3, 
Technical Appendix 9.4: 
Invasive Non Native 
Species (INNS) Plan. 
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Policy Description Reference ES Reference 

Proposals should demonstrate that they have 
considered man-made noise impacts on the 
marine environment and, in order of 
preference: a) avoid adverse impacts; and/or 
b) minimise impacts where they cannot be 
avoided; and/or c) mitigate impacts where 
they cannot be minimised. If significant 
adverse impacts cannot be adequately 
addressed, proposals should present a clear 
and convincing justification for proceeding 

ENV-05: 
Underwater 
Noise 

The effects of underwater 
noise on fish and shellfish 
have been assessed using 
noise modelling. Noise 
produced from a variety of 
activities have been 
included in Section 10.6. 
Further information is 
available in Volume 3, 
Technical Appendix 12.2: 
Underwater Noise and 
Vibration. 

Proposals potentially affecting important 
feeding, breeding (including spawning & 
nursery) and migration areas or habitats for 
key fish and shellfish species of commercial 
or ecological importance should demonstrate 
how they, in order of preference: 

• Avoid adverse impacts on those areas; 
and/or 

• Minimise adverse impacts where they 
cannot be avoided; and/or 

• Mitigate adverse impacts where they 
cannot be minimised. 

If significant adverse impacts cannot be 
avoided, minimised or mitigated, proposals 
must present a clear and convincing case for 
proceeding. 

ENV-07: Fish 
Species and 
Habitats 

The effects on fish habitats, 
including spawning and 
nursery grounds, and any 
required mitigation has 
been assessed and 
discussed within Section 
10.6. 

Proposals should demonstrate that they have 
assessed potential cumulative effects and, in 
order of preference: a) avoid adverse effects; 
and/or b) minimise effects where they cannot 
be avoided; and/or c) mitigate effects where 
they cannot be minimised. If significant 
adverse effects cannot be adequately 
addressed, proposals should present a clear 
and convincing justification for proceeding. 
Proposals that contribute to positive 
cumulative effects are encouraged. 

GOV_01: 
Cumulative 
Effects 

Cumulative impacts are 
assessed in Section 10.10 
and in Chapter 30: 
Cumulative Effects. 

10.2.4 Guidance 

 The following guidance has been reviewed and used to inform this chapter: 

• Centre for Environment, Fisheries and Aquaculture Science (Cefas) Guidance note 
for Environmental Impact Assessment in respect of Food and Environment 
Protection Act (FEPA) and Coast Protection Act (CPA) requirements. Version 2 – 
June 2004; and 
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• Guidelines for Data Acquisition to Support Marine Environmental Assessments of 
Offshore Renewable Energy Projects (Judd, 2012). 

 Consultation and Scoping 

 An EIA Scoping Report (MarineSpace Ltd, 2019) was produced and submitted to NRW 
in October 2019 (Volume 3, Technical Appendix 2.1: EIA Scoping Report). NRW 
consulted with a number of statutory bodies and key stakeholders upon the contents. 
NRW provided a formal Scoping Opinion in January 2020 (Volume 3, Technical 
Appendix 2.2: EIA Scoping Opinion). The comments from NRW pertaining to this 
chapter have been presented in Table 10.4. These comments have been addressed 
fully in this chapter, with the location of the relevant information highlighted in the 
response column for ease of location. 

Table 10.4 – Consultation responses pertaining to Fish and Shellfish where concerns were 
raised 

Consultee Issue Applicant Action 

NRW (Scoping 
Opinion 

 

January 2020 

Need to review possible impacts to larvae 
by increased turbulence or avoidance of 
area by fish and shellfish due to particle 
motion (vibration through operational 
phase). 

Need to review vibration transported down 
anchoring cables as well as EMF impacts 
on shellfish through cable routes. 

Desk-based noise study should  also 
consider vibration. 

Cable ‘snapping’ associated with cable 
tension release in the mooring system 
should be assessed. 

The effects of vibration, noise, 
UXO detonation and cable 
‘snapping’ are covered in detail 
within Volume 3, Technical 
Appendix 12.2: Underwater 
Noise and Vibration. Effects 
relevant to fish and shellfish, 
including larvae, are covered 
in Section 10.6. 

NRW (Scoping 
Opinion 

 

January 2020 

We recommend that the applicant includes 
angling data to support baseline 
characterisation, as this will include non-
commercial species. 

Receptor groups established 
within this chapter include a 
range of non-commercial 
species. The data used to 
establish these receptor 
groups is presented in Section 
10.4.3. 

We recommend that the applicant 
considers the potential for the floating 
devices to act as Fish Aggregating 
Devices, and any subsequent impacts on 
fish or predator species (collision risk). 

The effects of Fish 
Aggregating Device effects are 
considered in Section 10.6. 

EMF and thermal effects on migratory fish 
must be scoped into the assessment and 
included in the WFD assessment as fish 
are considered a biological quality element 

EMF effects and associated 
thermal effects on fish and 
shellfish including migratory 
fish are considered in Section 
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Consultee Issue Applicant Action 

in estuarine and river water bodies in the 
context of WFD. 

10.6, as well as in Volume 3, 
Technical Appendix 7.2: EMF 
Assessment, Technical 
Appendix 7.1: WFD 
Assessment, and Technical 
Appendix 8.3: Report to Inform 
Appropriate Assessment. 

NRW - Project 
Erebus Export 
Cable Route 
and Landfall 
Sensitive 
Receptors 

 

March 2021 

NRW issued an advice note (17 March 
2021) in response to an email titled 
“Erebus - Export cable route and landfall - 
Sensitive Receptors” (04 March 2021).  

On the topic of fish NRW advised “We 
advise that fish spawning habitat should be 
added to the list of features which would 
need assessing. We further advise that 
public data sources are investigated on this 
topic, Cefas reports may turn out to be the 
only useful source” 

Fish spawning habitats are 
considered in Section 10.5 and 
Section 10.6. 

NRW: 
Underwater 
noise meeting 

May 2021 

A technical note, setting out the Projects 
approach to underwater noise was issued 
to NRW and JNCC for review (26 March, 
2021). It was queried with NRW if it was 
necessary to engage with Cefas on the 
topic of fish and underwater noise. NRW 
confirmed that “as part of the pre-
application advice NRW Technical Experts 
should be able to provide that service” and 
a fish specialist and specialist with 
experience in underwater noise would 
review the technical note and attend the 
subsequent meeting (06 May 2021). 

NRWs position was noted and 
the Applicant did not engage 
with Cefas on the topic of fish 
and underwater noise.  

 

 Assessment Methodology and Significance Criteria 

 Detailed discussion on the EIA methodology can be found in Chapter 2: Overview of EIA 
Methodology. Impacts to fish and shellfish are based on the potential impacts identified 
within the EIA Scoping Report, and any additional potential impacts which have been 
identified via consultation with key stakeholders. 

 This assessment has been based on the existing environment, as detailed in 
Section 10.5 and the Project Design Envelope (PDE) as detailed in Chapter 4: Proposed 
Development Description. Specific parameters that have been the basis of this 
assessment are provided in Table 10.11. 

 Impacts have been assessed for the following 3 distinct phases of the project: 

• Construction; 

• Operation (and maintenance); and 

• Decommissioning. 
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10.4.2 Study Area 

 For the purposes of this chapter, the fish and shellfish Study Area is defined as 
International Council for the Exploration of the Sea (ICES) Rectangles 31E4 and 32E4 
(Volume 2, Figure 10.1) and covers an area of 7,726 km2. The array area is located 
outside of the 12 nm limit and lies within the northern part of 31E4. The array area covers 
an area of 43.5 km2 in water depths of between 65 - 85 m. An offshore export cable runs 
from the array area to landfall at West Angle Bay, Pembrokeshire. The majority of the 
offshore export cable corridor is located within 32E4, with the southern part of the cable 
within the northern part of 31E4. 

 A number of impacts assessed within this chapter were determined to only effect the 
marine environment within the direct footprint of the infrastructure’s installation. 
Therefore, a maximum footprint area was determined, which comprises the array area 
(43.5 km2) and the maximum impact area anticipated for the offshore export cable 
installation (2.5 km2). This maximum impact area of the offshore export cable has been 
calculated based on a corridor of 50 m width (predicted worst-case footprint of mass 
flow excavation) along the full extent of a 49 km cable route. Combined, these values 
comprise a total area of 46 km2. 

 In contrast, some of the impacts assessed effected the marine environment, and 
fish/shellfish receptors, away from the direct footprint of project infrastructure, i.e., 
sediment plumes and deposition. The spatial extent of these impacts have been defined 
by the tidal ellipses present in the region. Based on information presented in Chapter 6: 
Marine and Coastal Processes, in mean spring tidal conditions, the approximate tidal 
excursion distances are: 

• 10 km in the array area; 

• 14 to 15 km in the middle of the Export Cable Corridor (ECC) (around KP20); and 

• 18 to 19 km nearshore (around KP10). 

 Tidal excursion distance on a mean neap tide is approximately half the corresponding 
mean spring tide value. This area totals 1,319.18 km2. 

10.4.3 Desk Study 

 Baseline conditions and potential impacts on fish and shellfish were assessed via a 
desktop review that drew upon a variety of sources as outlined below. Data sources are 
listed below: 

• Marine Life Information Network (MarLIN); 

• FishBase and SeaLifeBase; 

• The Shark Trust; 

• National Biodiversity Network (NBN) Gateway; 

• EMODnet (2019); 

• Lle (Marine Planning Portal for Wales); 

• IUCN Red List; 

• ICES landing data (MMO, 2020); 

• Consultation responses from stakeholders, specifically including commercial and 
recreational fishers; 

• Greenlink Interconnector Environmental Statement (Intertek, 2019); 
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• Pembrokeshire Demonstration Zone EIA Scoping Report (Wave Hub, 2018); 

• ObSERVE(Rogan et al. 2018); 

• Basking Shark Watch (Bloomfield and Solandt 2013); 

• Basking shark Ensemble Ecological Niche Modelling (EENM) (Austin et al. 2019); 

• Basking shark at-sea usage (Sims et al. 2005) (Doherty et al. 2017) (Dolton et al. 
2020); 

• Data supplied by Sea Trust Wales; and 

• Relevant nature conservation legislative documents. 

 Additional GIS-based modelling has been conducted to identify areas of potential 
spawning habitat for Atlantic herring Clupea harengus and potential habitat for sand eels 
Ammodytidae. This GIS-based modelling approach was originally developed by 
MarineSpace to support environmental assessment for the marine aggregate sector and 
has been designed to generate information of sufficient resolution and confidence to 
support the EIA process for licence application under the Marine Works Regulations (as 
amended 2011) application process. The methodology used in developing this additional 
assessment is provided in Reach et al. (2013), Latto et al. (2013) and MarineSpace Ltd 
et al. (2013a, 2013b). A number of data sources were considered in the production of 
these GIS-based models: 

• Substrate Folk Classification: British Geological Survey (BGS); 

• Substrate Folk Classification: Marine Aggregate Regional Environmental 
Assessment (MAREA); 

• Substrate Folk Classification: Regional Environmental Characterisation (REC); 

• Fishing Fleet: Vessel Monitoring Systems (VMS); 

• Fishing Fleet: Marine Management Organisation (MMO) Sightings; 

• Fishing Fleet: Inshore Fisheries and Conservation Authorities (IFCA) Sightings; 

• Spawning Grounds: Coull et al. (1998); and 

• Spawning Grounds: Ellis et al. (2012). 

10.4.4 Site Visit / Surveys 

 Based on the existing knowledge of the Study Area and the predicted (low level of) 
impacts on fish species it was determined that site-specific fish/shellfish surveys were 
not required to inform the EIA. This proposed approach was detailed in the EIA Scoping 
Report (MarineSpace, 2019) and was not challenged in the formal Scoping Response 
received from NRW in January 2020. This approach of zero project-specific fish and 
shellfish surveys follows precedent set by numerous other offshore energy 
developments in recent years.  

 Although not designed to directly target fish and shellfish, the project-specific 
environmental survey (benthic and intertidal habitat) (OEL, 2021) has been used, where 
appropriate, to inform this chapter. Data collected by the digital video arial surveys (DAS) 
conducted by HiDef Aerial Surveying Limited also includes data on a number of larger 
fish species (HiDef, 2021). These results have also been considered where appropriate.  
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10.4.5 Assessment of Potential Effect Significance 

 A detailed description of the Impact Assessment Methodology is provided in Chapter 2: 
Overview of EIA Methodology. Specific criteria relating to fish and shellfish have been 
developed for the sensitivity of the receptor (Table 10.5) and the magnitude of the impact 
(Table 10.6). Each aspect (sensitivity and magnitude) was considered using the 
available evidence, including official data sources, feedback from consultation and 
expert judgement. 

 A matrix tool has been used to inform the assessment to determine the significance of 
effect, based on the sensitivity of receptor and magnitude of impact. 

Sensitivity 

 Sensitivity of the receptor was considered in terms of its ability to avoid, adapt, 
accommodate, or recover from potential impacts. Data sources, feedback from 
consultation and expert judgement were used to inform the assessment of sensitivity of 
fish and shellfish. The criteria for defining sensitivity for the purposes of Fish and 
Shellfish are outlined in Table 10.5 – Sensitivity Levels for Receptors (Fish and Shellfish). 

Table 10.5 – Sensitivity Levels for Receptors (Fish and Shellfish) 

Sensitivity Description 

High Internationally/nationally important species/stock with a very limited tolerance of 
the effect and which is unable to adapt to these changes. The receptor will be 
unable to recover permanently. 

Medium Regionally important (Celtic Sea) species/stock with a very limited tolerance of 
the effect and which is unable to adapt to these changes. The receptor will be 
unable to recover permanently. 

Internationally/nationally important species/stock with a limited tolerance of the 
effect and with limited ability to adapt to these changes. The receptor has a 
moderate ability to recover to an acceptable status (1-5 years). 

Low Locally important (Pembrokeshire/North Devon) species/stock with a limited 
tolerance of the effect and with limited ability to adapt to these changes. The 
receptor has a low ability to recover to an acceptable status (5-10 years). 

Regionally important (Celtic Sea) species/stock with some measure of tolerance 
of the effect and with the ability to adapt to these changes. The receptor has a 
moderate ability to recover to an acceptable status (1-5 years). 

Internationally/nationally important species/stock with a very high tolerance of 
the effect and which is able to quickly adapt to these changes. The receptor will 
recover very quickly (0-6 months). 

Negligible Internationally/Nationally/Regionally important species/stock with complete 
tolerance of the effect. 

Locally important (Pembrokeshire/North Devon) species/stock with a very high 
tolerance of the effect and which is able to quickly adapt to these changes. The 
receptor will recover very quickly (0-6 months). 
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Magnitude 

 For fish and shellfish, magnitude of impact is based on the scale, duration, frequency 
and reversibility of the impact. Data sources, feedback from consultation and expert 
judgement were used to inform the assessment of the magnitude of impacts to fish and 
shellfish. The criteria for defining magnitude for the purposes of fish and shellfish are 
outlined in Table 10.6. 

Table 10.6 – Magnitude of Impact on Receptors (Fish and Shellfish) 

Sensitivity Scale Duration Frequency Reversibility 

High A change which would 
extend beyond the natural 
variations in background 
conditions. 

Change persists 
for more than 
ten years. 

The effect 
would 
always 
occur. 

The effect is 
irreversible. 

Medium A change which would be 
noticeable from monitoring 
but remains within the range 
of natural variations in 
background conditions. 

Change persists 
for 5-10 years. 

The effect 
would occur 
regularly but 
not all the 
time. 

 

The effect is 
very slowly 
reversible (5-
10 years). 

Low A change which would barely 
be noticeable from 
monitoring and is small 
compared to natural 
variations in background 
conditions. 

Change persists 
for 1-5 years. 

The effect 
would occur 
occasionally 
but not all 
the time. 

The effect is 
slowly 
reversible (1-5 
years). 

Negligible A change which would not be 
noticeable from monitoring 
and is extremely small 
compared to natural 
variations in background 
conditions. 

Change persists 
for less than one 
year. 

The effect 
would occur 
highly 
infrequently. 

The effect is 
quickly 
reversible 
(less than one 
year). 

Significance of Effect 

 The significance of the effect upon fish and shellfish is determined by correlating the 
magnitude of the impact and the sensitivity of the receptor, as presented in Table 10.7. 
On this basis potential impacts (both adverse and/or beneficial) are assessed as of 
negligible, minor, moderate and major significance (definitions are provided in Chapter 
2: Overview of EIA Methodology). 

 For the purposes of this assessment, any effects with a significance level of major and/or 
moderate have been deemed significant in EIA terms, while those of minor or negligible 
are deemed non-significant. 
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Table 10.7 – Effect Significance Matrix 

  Sensitivity 

  High Medium Low Negligible 

M
a
g

n
it

u
d

e
 

High Major Major Moderate Minor 

Medium Major Moderate Minor Minor 

Low Moderate Minor Minor Negligible 

Negligible Minor Minor Negligible Negligible 

Standard Mitigation 

 A range of standard mitigation measures have already been applied to the Project as 
part of the over-arching site selection and iterative design process (see below and 
Chapter 3: Site Selection and Alternatives). These have been introduced in order to 
minimise potential effects of the Project on any receptors with the potential to be 
exposed to significant effects.  

 Standard mitigation measures which the Project has already implemented, or is 
committed to in the future, in order to minimise potential impacts on fish and shellfish 
are listed below.  

• Temporal mitigation with an aim to conduct work in as short a time period as 
logistically possible, allowing for a reduction in ongoing disturbance and a return to 
baseline conditions as soon as possible; 

• Initial site-selection with an aim to avoid areas of key importance to commercial 
fisheries for fish and shellfish species; 

• Detailed pre-consent route refinement and burial assessment to minimise both 
direct impacts on the seabed habitat as well as the volume of external cable 
protection required; 

• Soft-start approach to be taken to any piling activities with an aim to minimise 
subsea noise impacts; and 

• Production of a Project Environmental Management Plan (PEMP) to include details 
on marine pollution contingency plans. This document will also include details of all 
chemicals proposed to be used, ensuring that these chemicals are approved under 
the Offshore Chemical Regulations 2002. 

Assessment for Residual Effect Significance 

 The impact assessments and conclusions on significance of effect presented in 
Section 10.6 assume that these standard mitigation measures listed above have been 
successfully implemented. Where significant environmental effects remain, even after 
standard mitigation measures have been factored, then project/receptor-specific 
mitigation measures are detailed, and the residual significance of effect presented. 
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Limitations to Assessment 

 It is acknowledged that changes to the existing baseline could occur as a result of 
changes in fisheries practice, climate and weather, and species ecological responses. 
Changes to the baseline could be in relation to species distribution, spawning and 
nursery locations and migratory paths. While every effort has been made to ensure a 
wide range of literature has been used throughout this assessment, the data used to 
produce this literature will only provide a representation of the fish and shellfish 
assemblage as it was at the time of collection. 

 Baseline Conditions 

 The distribution of fish and shellfish is influenced by abiotic and biotic factors. Abiotic 
factors, those that characterise the physical environment, can include water temperature, 
salinity, nutrient levels, water depth, bathymetry, hydrographic regime, substrate and 
physical habitat. Biotic factors, those that characterise the biological environment, can 
include food availability, predator-prey interactions, competition and human activities. 

10.5.2 Physical Environment 

 The Study Area lies within the Outer Bristol channel in the north Celtic Sea, and lies on 
the fringe of St George’s Channel, the area of water between the Celtic and Irish Sea 
(Volume 2, Figure 10.1). This area of deep water (up to 150 m below Chart Datum) forms 
a boundary at the edge of the Bristol Channel, and is thought to play an important role 
in the ecology of demersal fish in the area. The channel not only creates a divide 
between populations, but also allows for the movement of deep-water species between 
the Celtic Sea and northwest Scotland (Parker-Humphreys, 2007). 

 The main inflow of water into the Study Area is from the Atlantic, moving from south to 
north through St George’s channel. A number of seasonal fronts form throughout the 
Irish and Celtic seas. Thermal stratification of the Celtic Sea during the summer months 
leads to a surface front which stretches across the St George’s Channel to the northwest 
of the array area. Warm surface waters migrate northwards later in the summer, however 
the underlying cold saline Atlantic waters and associated bottom fronts drive strong 
density flows, allowing for restricted circulation between Irish and Celtic seas (DECC, 
2009). General circulation between the Celtic and Irish Seas is limited by residual 
cyclonic (anticlockwise) flow in the Celtic Sea. However, this flow has been shown to 
enhance transport processes from the Bristol Channel into the Celtic Sea, resulting in 
significant freshwater input from the channel. This freshwater input leads to year-round 
lower salinity in the Study Area when compared to the wider Celtic Sea (Uncles and 
Stephens, 2007). 

 The site-specific physical characteristics are detailed in Chapter 6: Marine and Coastal 
Processes. Within the Study Area depth ranged from 0 m at landfall up to 138 m, with 
the greatest depth generally to the north and west. Depths within the array area range 
from 65 - 85 m.  

 With respect to seabed sediments, within the array and along the southern part of the 
ECC, sandwave features ranging in size from 6 – 11.5 m height exist. These comprise 
mainly sand with megaripples above a thin veneer (1 – 2 m) of sand to gravelly or muddy 
sand (typically 10 – 20% but up to 50% fines), overlying Pleistocene glacial tills 
comprising a consolidated poorly sorted mixture of clay, sand, gravel, shells, cobbles 
and boulders. 

 Along the ECC, similar sandwave/sandy sediments exist, plus discrete area of high 
density boulders. Closer to shore, sub-tidal rock platforms exist with a locally thin or 
absent veneer (<1 m) of sandy gravel or gravelly sand. 
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 Tidal conditions within the Study Area are characterised as having a large tidal range. 
Within the array area the mean spring tide is between 4.3 m – 5.9 m, with mean spring 
tide range at the coast being approximately 7 m. The peak mean tidal currents in the 
array area are <1 m/s during the spring tide, though this increases closer to the shore. 

10.5.3 Biological Environment 

 Food availability is an important factor in determining the distribution of fish and shellfish. 
Certain species are mobile and therefore able to forage large distances for food. Others 
remain in a more limited area and are therefore reliant on the environment at that 
location for food. Important food sources for fish and shellfish can include algae, benthic 
detritus and plankton for filter feeders and species in juvenile life stages, species of fish 
and shellfish for larger individuals, and animals larger than themselves for parasitic 
species such as lamprey. 

 Fish and shellfish are an important food source for many species in the area. Species 
that may predate on fish include other fish, birds and cetaceans. As detailed in Chapter 
12: Marine Mammals, the diet of the most common marine mammal species in the area 
(common dolphin) is comprised mostly of fish, with crustaceans also being of importance. 
Species such as Atlantic herring, sprat Sprattus sprattus and sandeel, are key prey items 
of several marine ornithology receptors, as stated in Chapter 11: Offshore Ornithology. 

 As fish and shellfish comprise both prey items for, and predators of, certain species, 
there will be intra-specific competition across certain trophic levels.  

 The biological habitats present in the region are outlined in Chapter 9: Marine and 
Coastal Ecology. In summary, the intertidal areas around Pembrokeshire consist of a 
range of habitats including intertidal sediments (including mudflats/sandflats), tidal 
rapids, caves/tunnels, cliffs, enclosed coast, estuary, intertidal rock, islands, lagoons, 
open coast, pools, sounds/straits and subtidal rock, including rocky reef. 

 Human activities may cause effects in the area that can potentially lead to impacts upon 
fish and shellfish species. This includes fishing activity, aquaculture, extraction and 
deposition activities, and development. Furthermore, human-induced climate change 
may affect the further distribution and production of the fish and shellfish resource. 

 Commercial fisheries are a particularly important extractive activity in the survey area as 
detailed in Chapter 15: Commercial Fisheries. The most important (in terms of value 
landed) species group in ICES Statistical Rectangles 31E4 and 32E4 is shellfish, which 
includes brown crab Cancer pagurus, European lobster Homarus gammurus and 
common whelk Buccinum undatum, which are targeted in inshore waters using static 
methods, primarily potting. A range of demersal species are also commercially important 
in the Study Area, including Atlantic cod Gadus morhua, haddock Melanogrammus 
aeglefinus, ling Molva molva, monkfish Lophius piscatorius, European plaice 
Pleuronectes platessa, and various ray, skate and sole species.  

 These species are targeted through both static methods such as gill nets and tangle 
nets, and mobile methods including otter and beam trawls. Landings of pelagic species 
including Atlantic mackerel Scomber scombrus and Atlantic herring Clupea harengus 
are limited in number, and are of lower economic importance when compared with other 
species in the area. 

 The distribution of receptor species within the survey area should be considered from 
both temporal and spatial perspectives. In particular, areas of value such as spawning, 
nursery or feeding grounds, and any migratory routes should be considered; with 
particular reference to those overlapping the proposed development. The value of 
species in terms of both conservation and commercial importance must also be 
considered.  
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 The Celtic Sea is utilised by species of migratory fish that spend part of their life cycle in 
the marine environment as well as the freshwater environment (diadromous species). 
Rivers that lead to the Celtic Sea and have known populations of such diadromous 
species are considered as part of the biological environment that can be influenced by 
the proposed development. 

10.5.4 Fish and Shellfish Species Present within the Study Area 

 Section 10.6 assesses potential effects of the Project on a series of ‘receptor groups’. 
For each receptor group a ‘long-list’ of species with potential presence within the Study 
Area has been derived from the sources below. Species with commercial or nature 
conservation importance, as well as those with spawning or nursery grounds within the 
Study Area, were then included in a short-list where detail pertinent to each species is 
provided. Where receptors have been determined to have similar or identical 
sensitivities to impacts within Section 10.6 they have been assessed together. 

Fish and Shellfish Species Present - Commercial Fisheries Landing Data 

 Data compiled by both the MMO (MMO, 2020) and STECF (STECF, 2018) were 
reviewed for the most recently available 5 years (2015-2019 and 2012-2016 respectively) 
and were filtered to show only landings from the Study Area (ICES Rectangles 31E4 
and 32E4). The array area is located in 31E4; the offshore export cable lies within 31E4 
and 32E4.  

 Based on these official landings data, the key shellfish species present in the Study Area 
include common whelk, brown/edible crab, spider crab Maja spp., Norway lobster 
Nephrops norvegicus and European lobster. For finfish, key species of commercial 
interest include bass Dicentrarchus labrax, whiting Merlangius merlangus, thornback 
ray Raja clavata, Dover sole Solea solea and haddock. A full assessment of commercial 
fisheries is available in Chapter 15: Commercial Fisheries and Volume 3, Technical 
Appendix 15.1: Commercial Fisheries Technical Report. 

Published Literature 

 The Celtic and Irish Seas contain 4 distinct assemblages of demersal fish, and shellfish, 
as revealed by surveys of ~100 beam trawl stations throughout this region (Ellis et al., 
2000). The Study Area is characterised as having an inshore demersal assemblage, 
dominated by flatfish including European plaice and dab Limanda limanda (Ellis et al., 
2000). Given the deeper water found in the Study Area, there is potential for the 
presence of the offshore mid-water depth Microchirus-Pagurus assemblage (Thickback 
sole Microchirus variegatus and hermit crabs Pagurus spp.), or the offshore, deep-water 
assemblage comprising large echinoderms (Ellis et al., 2000). There are a few 
limitations for this dataset. It does not capture seasonal or inter-annual variation as 
surveys were conducted in September 1998 only (Ellis et al., 2000). Furthermore, the 
surveys were aimed at sampling juvenile, commercially important flatfish, and so the 
methods used are unlikely to be result in representative samples of other species such 
as large pelagic or littoral species (Ellis et al., 2000). 
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 Ellis et al. (2013) characterised the epibenthic demersal assemblages of the Celtic Sea 
as inferred from 2 m beam trawl catches. Based on the results of this study, it can be 
inferred that the Study Area can be characterised as having an ‘outer shelf’ demersal 
assemblage. This assemblage type was the most dominant identified within the Celtic 
Sea, and was also the most speciose, with natanid shrimps, anomurans (hermit crabs 
and squat lobsters) and brachyurans (crabs) all abundant. Large numbers of the starfish 
Asteria rubens and A. irregularis were also recorded. Dedicated sampling was 
undertaken in March 2000 – 2002, with ad hoc sampling thereafter (November 2003 – 
2009), and so capture inter-annual variability though not seasonal. 

 Martinez et al. (2013) reported on fish and fisheries data from commercial operations 
and scientific trawl surveys in the Celtic and Irish Sea. Analysis of the trawl survey data 
indicates that the Study Area lies within an area characterised as having a fish 
assemblage of the shallower waters of the Celtic Seas. The most abundant species 
recorded was whiting, which comprised 11.17% of individuals. The next most abundant 
species where lesser spotted dogfish Scyliorhinus canicula, common dab Limanda 
limanda, grey gurnard Eutrigla gurnardus, Atlantic herring and Sprat respectively, all of 
which comprised over 5% of total individuals. 

 Each of the species identified as overlapping the Project needs to be assessed for its 
protected status as well as the presence of any spawning, nursery or feeding grounds 
for the impact assessment. The sources used to identify these parameters are described 
below. 

Species and Habitats of Conservation Importance 

 Certain fish and shellfish species found in the Study Area have been given protection 
measures due to their nature conservation status. The protection measures and the fish 
and shellfish to which they apply are detailed below. 

 Under the Habitats Directive, species and habitats listed on Annex II of the Directive can 
be protected through the designation of Special Areas of Conservation (SACs). 
Designated Annex II migratory fish species that are found in the region include sea 
lamprey Petromyzon marinus, river lamprey Lampetra fluviatilis, allis shad Alosa alosa, 
twaite shad A. fallax, and Atlantic salmon Salmo salar. All five species are designated 
features of nearby SACs. 

 The UK BAP, which identified priority species and habitats that were threatened and 
requiring conservation action, was succeeded by the UK Post-2010 Biodiversity 
Framework in 2012. The UK Post-2010 Biodiversity Framework has been used to help 
draw up statutory lists of priority species and habitats at a country level; in relation to 
Wales, these species and habitats are detailed in Section 7 of the Environment (Wales) 
Act. Species of principle importance under this designation include those of commercial 
importance such as European plaice, whiting and Dover sole. A number of rare species 
including elasmobranchs and shellfish are also included. 

 Under the MCAA, habitats and species of interest can be protected through the 
designation of Marine Conservation Zones (MCZs). There is 1 MCZ in Welsh waters; 
Skomer MCZ, which was established in 2014 following 24 years under its previous 
designation as a Marine Nature Reserve. Skomer MCZ was designated to protect a 
range of natural features, including some species of fish and shellfish such as wrasse 
species and various blennies. Local byelaws also prohibit the landing of any scallops 
(Pecten maximus and Chlamys opercularis) from the waters immediately surrounding 
Skomer Island (Welsh Assembly Government, 2011). 
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 The OSPAR Convention provides legislative protection for commercially exploited and 
ecologically vulnerable species such as Atlantic cod, sea lamprey and European eel 
Anguilla anguilla, all of which are found in the region. OSPAR has established a list of 
threatened and/or declining species and habitats in the northeast Atlantic. The list 
provides an overview of the biodiversity in need of protection and is being used by the 
OSPAR Commission to guide priorities for further work on the conservation and 
protection of marine biodiversity. 

 Schedule 5 of the Wildlife and Countryside Act 1981 lists species that are afforded legal 
protection from intentional harm. Species on the list that are found in the area include 
shad Alosa spp., basking shark Cetorhinus maximus, angel shark Squatina squatina, 
and seahorses Hippocampus spp.. 

 Basking sharks are classified as Endangered within the Northeast Atlantic ecoregion by 
the International Union for Conservation of Nature (IUCN) as Endangered (Rigby et al. 
2019) and are a species of conservation concern (Witt et al. 2012). Despite their 
conservation status, protection of basking sharks in European waters from disturbance 
is limited to national legislation. The European Habitats Directive does not extend 
protection to basking sharks, and, as such they are not considered to be European 
Protected Species (EPS) and do not typically qualify for the designation of Special Areas 
of Conservations (SACs). 

 Basking sharks are legally protected within the 12 nautical mile (nm) territorial waters 
under Schedule 5 of the Wildlife and Countryside Act 1981. The act makes it an offence 
to intentionally (or recklessly) kill, injure or take any wild animal listed on Schedule 5 of 
the Act, and prohibits interference with places used for shelter or protection, or 
intentionally disturbing animals occupying such places. The Countryside Rights of Way 
Act (2000) also provides protection within 12 nm. 

 The UK BAP identifies biological resources in the UK and plans for their conservation. 
This was succeeded by the UK Post-2010 Biodiversity Framework in 2012 in response 
to the Convention on Biological Diversity’s Strategic Plan for Biodiversity 2011-2020 
(published in 2010) and the EU Biodiversity Strategy (published in 2011). The UK Post-
2010 Biodiversity Framework describes how the UK can meet the Aichi Biodiversity 
Targets. The UK BAP identified priority species that are the most threatened and require 
conservation and includes basking sharks. 

 Internationally, basking sharks are listed in Appendix II and III in the Convention on 
International Trade in Endangered Species of Wild Fauna and Flora (CITES). These 
listings require the close monitoring of trade in basking shark products and thorough 
assessment of basking shark ecology and biology. Additionally, basking sharks are 
listed under Appendix 1 and 2 of the Bonn Convention on Migratory Species (CMS) and 
under Annex 1 of the United Nations Convention on the Law of the Sea (UNCLOS). 

 The following sections provide more details on the following fish groups: 

• Elasmobranchs; 

• Demersal fish; 

• Pelagic fish; 

• Shellfish; and 

• Migratory fish. 

 A full list of species expected to have a presence within the Study Area, alongside details 
of their ecology and nature conservation status can be found in Volume 3, Technical 
Appendix 10.1: Fish and Shellfish Baseline Report. 
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Elasmobranchs - Background 

 The Study Area has been defined as ICES Statistical Rectangle 31E4 and 32E4. The 
presence of elasmobranch species within this Study Area was determined using the 
sources listed in Section 10.4.3, and the Published Literature section of Section 10.5.4. 
In addition, the ICES elasmobranch factsheet for region VII (FAO, 2008) and the 
National Biodiversity Network (NBN) (2019) Atlas have been examined.  

 According to the FAO (2008) there are many elasmobranch species in area VII, of which 
thornback ray and spotted ray Raja montagui are known to have stable/increasing 
populations in Area VIIg. A range of elasmobranch species have been commercially 
landed in ICES Statistical Rectangles 31E4 and 32E4 in the period 2014 2018 (MMO, 
2019). The NBN Atlas (2020) also list additional non-commercial elasmobranch species 
with recorded presence in the Study Area, including: basking shark, angelshark, and 
blue shark Prionace glauca. 

 Common skate Dipturus batis-complex was historically distributed throughout the 
continental shelf waters of the north-east Atlantic, however it has declined severely in 
UK waters, with only very occasional records reported in the Bristol Channel (Dulvy et 
al., 2015). There is 1 record of this species in the area on the NBN Atlas, though this 
was obtained in 1960 (NBN Atlas, 2020). As a precautionary measure, due to its 
conservation status as Critically Endangered (Dulvy et al., 2015), this species has been 
included as part of the baseline community. 

 Similar to common skate, angelshark originally ranged across the continental shelf 
waters of northeast Atlantic. However, numbers in Wales have been in decline since the 
1970’s (Hiddink et al., 2019). More recently, regular sightings have been made in the 
Canary Islands, with occasional reports from other locations including the Celtic Seas 
(Morey et al., 2019). Since 1980 1,642 angelsharks have been reported within Welsh 
waters (Angel Shark Project, 2020), including a dead stranding in Pembrokeshire in 
2018 (Angel Shark Project, 2019). A single record exists within Milford Haven made in 
1960, as on the NBN Atlas (2020). Due to recent records in the Study Area, this species 
has been included as part of the baseline community. 

 Basking sharks have been assessed within the Northeast Atlantic ecoregion, covering 
International Council for the Exploration of the Sea (ICES) areas 1-10, 12 and 14 (ICES 
2019). No population estimate is currently available for this ecoregion, therefore, 
assessments of magnitude in terms of population level impacts will be limited in the 
impact assessment. 

 There were 13 basking sharks recorded within the survey area (array area + 4 km buffer) 
during the site-specific surveys (HiDef Aerial Surveying Ltd 2020), indicating their 
presence in the Proposed Development. All sightings were recorded in the first year of 
the survey effort, resulting in an average relative density estimate across all 24 months 
of surveys estimated to be 0.01 sharks/km2. Whilst the Project is located in Welsh waters, 
due to the mobile nature of basking sharks and the extent of the Northeast Atlantic 
ecoregion, data within the wider region, including southwest England, Irish waters, the 
Isle of Man and Scotland is also of relevance. Based on the data examined, the densities 
of basking sharks around the UK were typically greatest around the southwest region of 
England (WWT Consulting 2009, Bloomfield and Solandt 2013), with sightings along the 
northern coast of this region being in close proximity to the Project (within 50 km).  

 Surveys also indicate the presence of basking sharks in Welsh and Irish waters, also in 
proximity to the Project (WWT Consulting 2009, Bloomfield and Solandt 2013, Rogan et 
al. 2018). A seasonal pattern in presence has been observed, with sightings occurring 
most frequently during the summer months (Bloomfield and Solandt 2013, Rogan et al. 
2018, HiDef Aerial Surveying Ltd 2020). 
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 Telemetry data showed the wide-ranging movement of basking sharks within the waters 
surrounding the UK and Republic of Ireland. Tagging data has shown that basking 
sharks around western Scotland, Isles of Man and southwest England may exhibit 
migrations that take the in close proximity to the Proposed Development, with 
connectivity observed between all three areas as well as international waters (Doherty 
et al. 2017).  

 Furthermore, ecological niche modelling predicted several areas of suitable basking 
shark habitat within the Northeast Atlantic ecoregion. In closest proximity to the Project 
were areas around the Isle of Man and Cardigan Bay, as well as in the Irish Sea (Austin 
et al. 2019). In the absence of a site specific density estimate, the best available density 
estimate was determined to be from the ObSERVE summer 2016 survey in Stratum 5 
(approximately 50 km from the Project at the closet point) at 0.0060 sharks/km2. 

 Due to the size, behaviour and life history of this species it has been considered in depth 
within Volume 3, Technical Appendix 10.2: Basking Sharks Technical Report. Key 
findings are referenced throughout this chapter where appropriate. 

 Elasmobranch species that have confirmed presence in the Study Area have been 
described in terms of their ecology in Volume 3, Technical Appendix 10.1: Fish and 
Shellfish Technical Report - Table 2.1. 

 It should be noted that most species of skates, rays and angelshark, prefer soft seabed 
environments of mud and sand (Martin et al., 2012). It is therefore unlikely that these 
species would be encountered within the array area or ECC due to the sediment types 
in these areas consisting of mostly sands and gravelly sands (Chapter 7: Marine Seabed 
and Water Quality). 

 Based on consultation with local charter boat and wildlife tour operators, it is also noted 
that blue shark are commonly recorded in/around the array area (offshore Study Area) 
and around the Celtic Deep area. 

Elasmobranchs – Commercial Importance 

 Several species of elasmobranch were landed from ICES Statistical Rectangles 31E4 
and 32E4 in more than 1 year in the period 2014-2018. These are: blonde ray 
Raja brachyura, cuckoo ray Leucoraja naevus, lesser spotted dogfish 
Scyliorhinus canicula, nursehound Scyliorhinus stellaris, sandy ray L. circularis, 
shagreen ray L. fullonica, small-eyed ray R. microocellata, smoothhounds 
Mustelus mustelus and M. asterias, spotted ray R. montagui, spurdog 
Squalus acanthias, and thornback ray R. clavata. Other species of elasmobranch may 
also be caught, but not routinely identified to species-level when landed. 

 Blue shark presence in Pembrokeshire is well recorded, with the species tending to have 
a presence in the region in the summer months where they arrive having followed the 
Gulf Stream from the Caribbean. The summer population supports local tourism where 
it acts as a popular species amongst divers and sports anglers (Broadside Boat Charters, 
pers. comm.; Celtic Deep Tours pers. comm.; Celtic Charter pers. comm.). 

Elasmobranchs – Spawning and Nursery Grounds 

 The Study Area overlaps spawning and nursery grounds for a number of elasmobranch 
species identified by Ellis et al. (2012). The array area overlaps spawning grounds for 
tope shark Garleorhinus galeus, thornback ray, and both spawning and nursery grounds 
for spotted ray. Although none of these areas were found within the array area, they 
were identified within the ECC (Volume 2, Figure 10.2). 
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Elasmobranchs – Conservation Importance 

 The designated status of each of the species on the short list is listed in Volume 3, 
Technical Appendix 10.1: Fish and Shellfish Technical Report - Table 2.2. All species of 
elasmobranch that have potential to occur in the Study Area are listed under nature 
conservation protection measures. Few of the elasmobranch species are of Least 
Concern; almost all have a greater threatened status according to the IUCN. There are 
3 species for which commercial landings are prohibited, in that they have a zero Total 
Allowable Catch (TAC) under the Common Fisheries Policy (CFP) (angelshark, basking 
shark, white skate Rostroraja alba). Angel sharks have partial protection under Schedule 
5 of the Wildlife and Countryside Act 1981. Basking sharks have a unique section in the 
Wildlife and Countryside Act 1981, protecting them from intentional or reckless 
disturbance. 

Demersal Fish – Background 

 The fish community of the Study Area comprises mostly demersal fish species. The 
species presented in Volume 3, Technical Appendix 10.1: Fish and Shellfish Technical 
Report - Table 3.1 reflect the short-listed species that were identified as having presence 
in the area and are also of nature conservation or commercial importance. 

Demersal Fish – Commercial Importance 

 There are many species of demersal fish that were landed from ICES Rectangles 31E4 
and 32E4 between 2014 2018 (MMO, 2019). Such species include bass 
Dicentrarchus labrax, brill Scophthalmus rhombus, Atlantic cod Gadus morhua, dab 
Limanda limanda, European flounder Platichthys flesus, gurnards Triglidae, haddock 
Melanogrammus aeglefinus, hake Phycidae, John Dory Zeus faber, lemon sole 
Microstomus kitt, megrim Lepidorhombus whiffiagonis, monkfish Lophius piscatorius, 
grey mullet Mugil cephalus, European plaice Pleuronectes platessa, pollock 
Pollachius pollachius, pouting Trisopterus luscus, saithe Pollachius virens, sea breams 
Sparidae, Dover sole Solea solea, turbot Scophthalmus maximus, whiting 
Merlangius merlangus, witch flounder Glyptocephalus cynoglossus and wrasses 
Labridae. 

 The Study Area lies within a Bass Fishing Restricted Area for both recreational and 
commercial fisheries (MMO, 2020), for which restrictions were in place for 2020. With 
regards to recreational fishing, only catch and release is permitted between 01 January-
29 February and 1-31 December; between 01 March-30 November, not more than 2 
seabass may be retained per fisherman per day. With regards to commercial fisheries, 
the area outside of 12 nm in ICES VIIg (where the array area lies) is a prohibited area 
where bass must not be caught. Within 12 nm of the coast in ICES VIIg, fishers can only 
fish for bass if they have prior authorisation from the MMO, and no fishing of seabass is 
allowed in February and March. Dependent on findings of future bass stock 
assessments, this restriction may be removed or revised in future years. 

Demersal Fish – Spawning and Nursery Grounds 

 Spawning and nursery ground of for the fish species anglerfish/monkfish, and whiting 
were all identified as overlapping the array area and wider Study Area. Spawning and 
nursery grounds for Atlantic cod, European plaice, sandeel Ammodytidae and Dover 
sole are present in the wider Study Area, although they do not directly overlap the array 
area or ECC (Volume 2, Figure 10.3). 
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 Sandeel are known to have a high sensitivity to seabed disturbance. Suitable habitats 
comprise primarily of medium and coarse sand, with increases of all other particulate 
sizes (both larger and finer) having been shown to result in a decrease in sandeel 
suitability (Holland et al., 2005). Sandeel habitat is typically associated with localised 
features that are rarely apparent in data, with actual habitat more likely to comprise 
discrete spatial extents across a wide area of suitable seabed habitat.  

 Potential habitat of sandeel across the Study Area is shown in Table 10.8 and Volume 
2, Figure 10.4 This assessment has been conducted using data sources described in 
Section 10.4.3. The potential habitats presented relate to habitats used throughout the 
year at all life stages of the sandeel species. Modelling suggests that areas of the wider 
Study Area have the potential to support sandeel populations, with the maximum 
footprint area occupying a small portion of this potential habitat. Whilst these results 
indicate the presence of preferred and marginal habitat suitability, there are no areas of 
sandeel importance have been identified in available literature within the maximum 
footprint area. 

 Areas of high sandeel suitability indicated within Volume 2, Figure 10.4 are located 
primarily within the northwest corner of the array area and within the central section of 
the offshore export cable corridor. Approaching landfall suitability is shown to decline to 
medium and then low. 

Table 10.8 - Percentage of sandeel potential habitat area across the total Study Area (ICES 
Rectangles 31E4 and 32E4) located within the maximum footprint area of the Project 

Sandeel 
potential habitat 

Total area 
across Study 
Area (km2) 

Area within 
maximum 
footprint area 
(km2) 

Percentage of potential 
habitat across the Study 
Area within maximum 
footprint area 

Low 1,584 2.1 0.1% 

Medium 3,772 34.0 0.9% 

High 639 27.7 4.3% 

Demersal Fish – Conservation Importance 

 There are many demersal fish species with potential presence in the Study Area which 
are protected under various nature conservation measures (Volume 3, Technical 
Appendix 10.1: Fish and Shellfish Technical Report - Table 3.2). These include 
anglerfish, Atlantic cod, Atlantic halibut Hippoglossus hippoglossus, Atlantic sturgeon 
Acipenser sturio, Dover sole, European hake, long-snouted seahorse Hippocampus 
guttulatus, European plaice, sandeel species, and whiting. There are several species 
with a threatened status according to the IUCN (2020). 

Pelagic Fish – Background 

 Four key species of pelagic fish have been identified as having potential presence in the 
Study Area, as identified through the key sources: Atlantic herring, Atlantic horse 
mackerel Trachurus trachurus, Atlantic mackerel, and European sprat.  

 The ecology of the four pelagic species and their nature conservation status is presented 
in Volume 3, Technical Appendix 10.1: Fish and Shellfish Technical Report - Table 4.1. 
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Pelagic Fish – Commercial Species 

 Of the four species of pelagic fish in the region, Atlantic herring and Atlantic mackerel 
are of particular commercial importance, as they were landed from ICES Rectangles 
31E4 and 32E4 in all years between 2014 2018. STECF data also indicates that non-
UK vessels (Irish, French and Belgian fleets) land sprat from the Study Area. A single 
observation of bluefin tuna (Thunnus thynnus) was made during the DAS surveys, 
however this species does not currently have a commercial significance within the study 
area (HiDef, 2021). 

Pelagic Fish – Spawning and Nursery Grounds 

 Spawning and nursery grounds for the fish species Atlantic mackerel were identified as 
overlapping the array area and wider Study Area. Atlantic herring spawning and nursery 
grounds border the Study Area, although they do not enter it or directly overlap the array 
area or ECC (Volume 2, Figure 10.5). It is important to note that Atlantic herring are the 
only species within the pelagic fish receptor group that spawn demersally; with all other 
species within the group being mid-water spawners. As a result these species are likely 
more tolerant of impacts related to benthic disturbance/loss when compared to other 
more benthically associated species. 

 Atlantic herring spawning grounds were identified within Milford Haven in Clarke and 
King (1985) and Barne et al. (1995). However, these spawning grounds are likely to be 
located upstream of Cleddau Bridge, a considerable distance from export cable landfall, 
with no evidence to suggest spawning populations further downstream within Angle Bay 
(pers. comms. D.B. Clarke, 11 December 2020). Additionally, although a population of 
spring spawning Atlantic herring have been identified within Freshwater East, their 
spawning grounds are currently unknown (D.B. Clarke, Swansea University, pers. 
comm., 11 December 2020). 

 Atlantic herring have a high sensitivity to seabed disturbance as eggs are laid directly 
on the sediment. Extensive egg beds can form in optimal conditions, the primary feature 
of which is a substrate consisting of coarse gravel to stone substrate (0.5 – 15 cm) (ICES, 
2013). As a result, these spawning grounds are particularly sensitive to seabed 
disturbance. Potential spawning habitats for Atlantic herring are shown in Table 10.9 
and Volume 2, Figure 10.6 using data sources described in Section 10.4.3. Modelling 
suggests that areas of spawning potential are present across the wider Study Area. 
Whilst this result indicates these areas may be suitable for the spawning of Atlantic 
herring, there are no areas of identified Atlantic herring spawning ground within the array 
or ECC areas based on available published literature (D.B. Clarke, Swansea University, 
pers. comms., 11 December 2020). 

 Areas of high potential for the spawning of Atlantic herring indicated in Volume 2, Figure 
10.6 are located close to offshore export cable landfall. Small areas of medium potential 
are located along the cable corridor: however, the majority of the maximum footprint 
area is located in regions indicated as being of low Atlantic herring spawning potential. 
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Table 10.9 – Percentage of Atlantic herring potential spawning area across the total Study 
Area (ICES Rectangles 31E4 and 32E4) located within the maximum footprint area of the 
Project 

Herring 
spawning 
potential 

Total area 
across Study 
Area (km2) 

Area within 
maximum 
footprint area 
(km2) 

Percentage of potential 
habitat across the Study 
Area within maximum 
footprint area 

Low 4,125 54.7 1.3% 

Medium 2,573 6.4 0.2% 

High 95 2.7 2.8% 

Pelagic Fish –Conservation Importance 

 All of the pelagic species bar European sprat are of nature conservation importance. 
Atlantic horse mackerel is listed as Vulnerable on a global level by the IUCN. Atlantic 
herring, Atlantic horse mackerel and Atlantic mackerel are all listed on Section 7 of the 
Environment Act, the UK post-2010 biodiversity framework, and are features of 
conservation interest (FOCI) which can contribute to MCZ designation. Only Atlantic 
herring is listed as a zero TAC under the CFP. 

Shellfish – Background 

 The presence of shellfish species in the Study Area was determined through a range of 
sources including ICES landings data, previous EIAs and EIA scoping documents in the 
region, the published literature, the NBN Atlas, and consultation with local fishermen. An 
overview of the ecology of shellfish species with likely presence in the Study Area and 
their nature conservation status is provided in Volume 3, Technical Appendix 10.1: Fish 
and Shellfish Technical Report - Table 5.1 and Table 5.2 respectively. 

 Certain species such as clams (including razor clams Ensis spp.), were landed 
commercially from the Study Area (ICES Rectangles 31E4 and 32E4) in 2014-18. 
However, this common name can comprise multiple species, and the data do not allow 
determination of exact species. 

Shellfish – Commercial Importance 

 Species of shellfish that have been landed from ICES Rectangles 31E4 and 32E4 
between 2014 2018 include crabs (including specifically velvet swimming crab and 
spider crab), cuttlefish, lobsters, oysters, octopus, periwinkles, prawns, scallops, and 
whelks. It is noted that the Study Area lies within Functional Unit 22 (Celtic Sea, Bristol 
Channel) for Norway lobster. 

 The shellfish industry is of significant local importance to south Wales. There are 
valuable potting grounds for crab, lobster and whelk around the Pembrokeshire coast. 
There are also potting grounds for prawns north of Pembrokeshire and limited potting 
grounds for green crab in Milford Haven. It has been identified that the intertidal regions 
of the coast are important for harvesting cockles, mussels, Pacific and native oysters, 
clams and razor shells (MarineSpace Ltd, 2019). 
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Shellfish – Spawning and Nursery Grounds 

 The majority of shellfish species found in the area do no undertake migrations as they 
remain in one area throughout their life cycle. Some may undertake seasonal migrations 
to more inshore waters for spawning and nursery (such as veined squid and common 
prawn). The inshore waters of the Study Area can therefore be assumed to comprise 
spawning areas for any shellfish species found there. 

Shellfish -Conservation Importance 

 Most shellfish species are not designated under any protected measures. Indeed, most 
species are not assessed by the IUCN, and those that are mostly considered of Least 
Concern (common cuttlefish, common octopus, and Norway lobster) with the exception 
of the European spiny lobster which is listed as Vulnerable. 

 There are 4 species of shellfish which are protected under local legislation; European 
spiny lobster, fan mussel, Icelandic cyprine (ocean quahog Arctica islandica) and native 
oyster. All of these species are listed on Section 7 of the Environment Act (Wales) 2016 
and are listed as FOCI. Three of these species, European spiny lobster, fan mussel, and 
native oyster, are also listed on the UK post-biodiversity framework. 

Migratory Species – Background 

 There are several species of fish which spend part of their life cycle in the marine 
environment and the other in the freshwater environment, i.e. diadromous species. 
Whilst migratory fish species are in the marine environment, they have the potential to 
be impacted by the Project. It is, therefore, important to understand the movements of 
such species, from their rivers to the coast and whilst at sea, in order to determine the 
potential for overlap. 

 The potential presence of migratory fish species in the Study Area has been determined 
through the NBN Atlas, designated sites, and information from local sources. 

 Volume 3, Technical Appendix 8.2: HRA Screening Report makes an assessment of all 
species protected under the Habitats Directive, which includes 5 species of migratory 
fish. All species considered to have a migratory pathway overlapping the site in the HRA 
are scoped in for assessment here. This includes Atlantic salmon, sea and river lamprey 
and allis and twaite shad, all of which other than Atlantic salmon are features of 
designated sites in Pembrokeshire. 

 The European eel undertakes extensive migration from rivers around the UK to their 
spawning grounds in the Sargasso Sea, North America. Eels travelling through the Irish 
Sea therefore migrate in a southerly direction, exiting through the southwest approaches. 
According to the NBN (2020) Atlas, there are many records of European eel in 
Pembrokeshire, therefore it can be considered that the species may overlap with the 
Study Area and as such should be assessed. 

 Sea trout are present in the rivers of Pembrokeshire such as the Western and Eastern 
Cleddau, both of which lead into Milford Haven, which is in the coastal region of the 
Study Area. When sea trout move into the marine environment they remain in coastal 
waters, as they have very limited migrations in terms of distance, although there is 
limited information on the range. Due to the lack of knowledge on at-sea migration and 
the presence of sea trout rivers nearby, this species has been screened in as a 
precautionary measure. 
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Migratory Species – Migration Patterns 

 A summary of the migratory patterns of diadromous species are outlined in Volume 3, 
Technical Appendix 10.1: Fish and Shellfish Technical Report - Table 6.1. The potential 
for different stages of migratory fish to occur in the Study Area is summarised below. 

 With regards to Atlantic salmon, the Study Area is only a transitory habitat for the species 
as it does not comprise a deep water feeding ground nor a natal river. It Is possible that 
post-smolt and returning adults may feed opportunistically in the Study Area whilst they 
are migrating across the coastal zone. Adults may occur in the Study Area year round 
with a peak in late summer/early autumn, coinciding with their upstream migration. There 
is the potential for the Study Area to be used by post-smolts year-round, with a peak in 
April May, coinciding with their downstream migration, though these are likely to be 
transiting rapidly through the Study Area in order to reach open water. The currents 
along the coast of the Study Area are strong and therefore post-smolts may follow 
nearby shores, remaining in the upper water column and travelling as shoals, before 
migrating to open seas north and west of the British Isles. 

 European eel can occur over a range of water depths and distances from the coast, and 
so may be present in the Study Area. There may be a peak in juvenile (glass) eels in the 
Study Area in the late spring, during which they wait in coastal waters before migrating 
upriver. European eels may be found throughout the water column except for the first 
few metres from the surface. 

 The marine distribution of river lamprey is restricted to estuaries and coastal waters, 
where they occur year round for 1 - 2 years. The species may therefore be present in 
the nearshore waters of the Study Area but are less likely to occur in the array area. 

 There is the possibility that sea lamprey occur in the Study Area as the species has been 
found in shallow coastal waters. Whilst they are feeding at sea, their distribution is 
determined by the distribution of their prey, which are known to occur in the Study Area. 
As the presence of their mobile prey in the Study Area will be temporally variable, so too 
will the presence of sea lamprey. 

 The nearshore portion of the Study Area may be utilised by sea trout post smolts or 
adults whilst they remain in the marine environment, usually for 1-2 years, though there 
is highly variability in duration at sea and also uncertainty in their marine movements. 
During their time at sea, sea trout spend most of their time within 5 m of the surface, 
though dives of up to 30 m are also recorded. 

 Little can be inferred about the presence of shad in the Study Area, except that they may 
show a preference for the shallower water depths (10-20 m) found in the nearshore 
region of the Study Area. 

Migratory Species – Commercial Importance 

 None of the species listed in Volume 3, Technical Appendix 10.1: Fish and Shellfish 
Technical Report - Table 6.1 are commercially landed whilst at sea, hence their absence 
from landings data for ICES Rectangle 31E4 and 32E4.  

 Across England and Wales in 2015 catches of eel (across all life stages) weighed a total 
of 25,000 kg (Environment Agency, 2017), indicating species value whilst in its 
freshwater environment. By contrast lampreys caught in England and Wales in 2015 
weighed 285 kg (Environment Agency, 2017), indicating limited commercial importance. 

 Atlantic salmon and sea trout are of importance to the recreational fishing industry in 
Wales. These species are typically caught by rod (of which, most are released) and by 
net. In Wales approximately 3,000 salmon and 15,000 sea trout were caught in 2015 
(Environment Agency, 2017). 
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 Shad are considered rare due to historical overfishing, and the targeting of these species 
is illegal under Section 5 of the Wildlife and Countryside Act (1981). 

Migratory Species – Spawning and Nursery Grounds 

 There is no predicted overlap between the Study Area and any spawning grounds of 
diadromous species. Almost all of the diadromous species return to freshwater to spawn; 
the exception is the European eel, though these spawn in the Sargasso Sea, North 
America. 

 Nursery grounds for the freshwater spawning fish can typically include coastal areas at 
the base of the rivers they have spawned in. It is important to note that there are no 
nursery areas specifically identified in the Study Area, based on the presence of natal 
rivers inshore of the Study Area, there is the potential for nursery activities to occur within 
the Study Area. 

Migratory Species –Conservation Importance 

 The nature conservation status of migratory fish species is detailed in Volume 3, 
Technical Appendix 10.1: Fish and Shellfish Technical Report - Table 6.2. 

 Of the migratory fish species listed in Volume 3, Technical Appendix 10.1: Fish and 
Shellfish Technical Report - Table 6.2 there are five that are listed under Annex II of the 
Habitats Directive. These species are the sea lamprey, river lamprey, allis shad, twaite 
shad, and Atlantic salmon. These are all the species listed on Annex II that are known 
to enter the marine environment. 

 There are 2 SACs within the Study Area that are designated for Annex II migratory fish 
species that have been scoped into this assessment: 

• Sir Benfro Forol / Pembrokeshire Marine SAC; and 

• Afonydd Cleddau / Cleddau Rivers SAC.  

 It is possible that individuals from populations designated under these sites may occur 
in the Study Area, due to their migratory behaviour. 

 The European eel is a (highly mobile) species FOCI (JNCC, 2016), though no MCZs are 
designated for this species in the vicinity of the Study Area. The species is also 
essentially a zero TAC species under the CFP, as ICES state that all anthropogenic 
impact (including recreational and commercial fishing) should be “reduced to – or kept 
as close to – zero as possible.” 

Receptor Groups Used for Assessment 

 For the majority of the effects on fish and shellfish assessed in the following section, the 
following key receptor groups have been the focus of the assessment: 

• Elasmobranchs; 

• Demersal fish; 

• Pelagic fish 

• Migratory fish; and 

• Shellfish. 

 The exception to using these receptor groups, is for the assessment of effects from 
subsea noise that may be generated via the construction, O&M and/or decommissioning 
phases of the Project. 
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 Fish sensitivity to underwater noise varies greatly between species depending on 
physiological and life history differences. The effects of underwater noise on marine 
fauna and modelling of the levels of underwater noise anticipated during the Project are 
described in detail in Volume 3, Technical Appendix 12.2: Underwater Noise and 
Vibration Technical Report. For the assessment of underwater noise effects, different 
receptor groups were used, as described in Popper et al. (2014).  

 These groups consist of: 

• fish with a swim bladder used in hearing;  

• fish with a swim bladder not used in hearing; 

• fish with no swim bladder; and 

• fish eggs and larvae.  

 As determined in Popper et al. (2014), fish with a swim bladder used in hearing are the 
most sensitive to underwater noise. This group includes the clupeids and species such 
as herring and shad.  

 Due to this group having the highest sensitivity, this receptor group has been used for 
the worst-case scenario assessment of underwater noise effects where sufficient data 
is available. Species with a swim bladder not used in hearing include European eel and 
cod, and species without a swim bladder include Pleuronectiformes. Where sufficient 
data is not available for the assessment of the fish with a swim bladder used in hearing 
receptor group, a more general assessment on the effects of fish species as a whole 
has been conducted using available data and assuming a worst-case scenario.  

 As these receptor groups (with the exception of fish eggs) are mobile, it is assumed, 
where relevant, that populations will exhibit fleeing behaviour during periods of sustained 
noise. 

Table 10.10 - Criteria for impacts on fish groups assessed from underwater noise sources 
(Popper et al., 2014). RMS – Root Mean Square; SELcum – Cumulative Sound Exposure 
Level; TTS - Temporary Threshold Shift 

Underwater 
Noise Receptor 
Group 

Source of 
Noise 

Mortality and 
potential moral 
injury 

Impairment 

Recoverable 
injury 

TTS 

Fish: swim 
bladder involved 
in hearing 

Continuous 

noise sources 
NA 

170 dB RMS 

for 48 hrs 

158 dB RMS 

For 12 hrs 

Pile driving 
207 dB SELcum 

> 207 dB peak 

203 dB S 

SELcum 

> 207 dB peak 

186 dB SELcum 

Explosions 
229 – 234 dB 

peak 
NA NA 

Fish: swim 
bladder not 
involved in 
hearing 

Pile driving 
210 dB SELcum 

> 207 dB peak 

203 dB SELcum 

> 207 dB peak 

> 186 dB 
SELcum 

Explosions 
229 – 234 dB 

peak 
NA NA 
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Underwater 
Noise Receptor 
Group 

Source of 
Noise 

Mortality and 
potential moral 
injury 

Impairment 

Recoverable 
injury 

TTS 

Fish: no swim 
bladder 

Pile driving 

> 219 dB 

SELcum 

> 213 dB peak 

> 216 dB 

SELcum 

> 213 dB peak 

>> 186 dB 
SELcum 

Explosions 
229 – 234 dB 

peak 
NA NA 

Eggs and larvae 

Pile driving 
210 dB SELcum 

> 207 dB peak 

Moderate 
impact nearfield 
(tens of metres), 
low impact 
beyond 

Moderate 
impact nearfield 
(tens of 
metres), low 
impact beyond 

Explosions 
> 13 mm s-1 

peak velocity 
NA NA 

 Potential Environmental Effects 

 The following assessment provides a summary of all impacts identified during Scoping, 
and those which have been noted as the EIA has progressed. Each impact is not 
necessarily relevant to all stages of the Project, and thus impacts have been assessed 
within the stage of the Project at which they will occur (construction, operation and 
maintenance, and decommissioning). Further information of the EIA process and 
methodology is outlined in Section 10.4 and Chapter 2: Overview of EIA Methodology. 
The impacts have been assessed on the current baseline, which could change over the 
operational life of the project. 

 The worst-case parameters assumed for each individual potential impact on commercial 
fisheries are detailed below in Table 10.11. Further information on the PDE is described 
in Chapter 4: Proposed Development Description. 

Table 10.11 - Project Design Envelope Parameters Relevant to Fish and Shellfish 

Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

Construction 

Temporary 
habitat 
disturbance/dam
age via 
moorings and 
cable installation 

Array Area 

• Approximate duration of all array works: 
210 days; 

• Array area: 43.5 km2; 

• Area of seabed impacted by embedment 
anchors: 234,150 m2; 

This represents 
the maximum 
extent of 
temporary habitat 
disturbance 
throughout the 
construction 
phase, and hence 
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Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

• Area of seabed impacted via array cable 
installation: 285,000 m2; 

• Area of potential sandwave clearance within 
array area: 20,300 m2 (<3 km). 

• Area of navigation aid/ADCP moorings: 500 m2 

 

Offshore Export Cable  

• Approximate duration of all export cable works 
(including route clearance, pre-lay works, 
install, post-lay burial, cable protection = 150 
days 

• Dimension: 46 km length at 10 m width and 
3 km at 50m width (49 km total length); 

• Area of seabed disturbed via cable installation:  
650,000 m2; 

• Area of potential sandwave clearance 150,000 
m2. 

 
 
Landfall 

• Footprint of potential placement of 
anchor/shallow barge deployment: 1,000 m2; 

• Area of temporary floatation pit: 7,200 m2; 

• Area of works associated with disturbance from 
open cut trenching: 6,354 m2 

 
Total Area of Temporary Habitat Disturbance: 
1,354,504 m2 (1.35 km2) 

the greatest r 
disturbance of 
habitat over this 
period. 
 
Open cut 
trenching is the 
contingency 
option at the 
landfall and 
represents worst-
case. HDD is the 
preferred option.  
 
 
 
Therefore, 
disturbance from 
open cut 
trenching is 
assessed here. 

Increased 
suspended 
sediment and 
sediment 
deposition 

• Maximum plume extent (spring tides, tidal 
excursion from the activity): 10 km array area; 14 
-15 km middle of the ECC; 18 - 19 km 
nearshore; 5 8 km within Milford Haven. 

• Within <50 m of activity: SSC in order of 
thousands to hundreds of thousands of mg/l, 
reducing rapidly with time and distance to order 
of hundreds or tens of mg/l. 

• For low height of release from seabed: SSC 
unlikely to exceed 150 mg/l beyond approx. 5 m 
for gravels, 30 m for coarse sand, 90 m for 
medium sand, and ~250 to 300 m for finer 
sands. The time required for redeposition of 
sands and gravels following resuspension is in 
the order of seconds to a few minutes. 

The parameters 
outlined here 
represent the 
worst-case 
scenarios for both 
plume dispersion 
and sediment 
deposition. The 
ECC and array 
area will comprise 
a range of 
sediment sizes, 
resulting in lower 
average sediment 
distribution 
ranges, 
suspension times, 
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Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

• Sediment released at the water surface: SSC 
unlikely to be >150 mg/l beyond ~100 m away 
for gravels, ~500 m for coarse sand, ~1.5 to 2 
km for medium sand, ~5 km for finer sands.  

• Sands and gravels release at the water surface: 
settles, in the order of a few minutes to 1.5 
hours. 

• Finer sediment release at the surface: <to 50 
mg/l, up to approx. 2 km downstream; 
decreasing to 1-5 mg/l within 1 - 3 days through 
progressive dilution and dispersion. 

• Low height of release from the seabed: 
sediments deposit within a distance proportional 
to their grainsize/settling rate. Approx. 5 m for 
gravels, 30 m for coarse sand, 90 m for medium 
sand, and ~250 to 300 m for finer sands. Time 
required for redeposition of sands and gravels 
following low height disturbance is in the order of 
seconds to a few minutes. 

• Deposition - Sands and gravels: may cause 
measurable thickness of sediment deposition 
within the above described distances for SSC. 
However, can depend on other variables. 
Thicknesses >0.05 m and 0.3 m are possible, 
but the maximum area of effect is inherently 
limited by the finite volume of sediment 
disturbed.  

• Deposition – Fines: expected to become widely 
dispersed (order of several kms) and so will not 
resettle with measurable thickness locally 

maximum SSCs 
and deposition 
thickness across 
the overall area. 
 

Disturbance, 
injury and 
mortality from 
subsea noise 
produced via 
construction 
activities 

A number of noise making activities have been 
identified, ranging in source level between 
161 dB re 1 µPa @ 1 m - 192 dB re 1 µPa @ 1 m: 
 
With respect to piling: 

• 35 piled anchors 

• Diameter: 2.5 m 

• Length: 55 m 

• Penetration depth: 52 m 

• Hammer energy: 800 kJ 

• Piling duration: 114 min per pile (incl. soft-start 
and ramp-up) 

• Total piling time for 35 anchors: 66.5 hours 

• Total 18 days piling 
 

Vessel movement 
of large and 
medium ships; 
Backhoe 
dredging; Suction 
dredging; Cable 
laying; Trenching; 
Rock placement; 
Drag embedment 
anchors; Suction 
pile installation; 
Drilling. 
 
Source levels 
used are based 
on datasets 
collected for 
underwater noise 
modelling. 
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Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

Modelling 
assumes a worst-
case of all 
sources operating 
for 12 hours 
within a 24 hour 
period, other than 
vessel noise 
which is assumed 
as being present 
for the full 24 hour 
period. 
 

Disturbance, 
injury and 
mortality from 
subsea noise 
produced via 
UXO 

Low order clearance or deflagration for UXO 
disposal using a 2 kg explosive charge, SPLpeak 
source level of 276.6 dB re 1 µPa @ 1 m 
 
High order detonation of 525 kg device 

High order 
detonation of up 
to 525 kg device  
also modelled and 
assessed, 
although judged 
to be a unrealistic 
worst case 
scenario. 
 

Operation and Maintenance 

Long-term loss 
of habitat via 
project 
infrastructure 

Maximum operational period: 25 years 
 
Array Area: area of seabed impacted 

• Array cables and or/protection: 11,000 m2; 

• Array cable stabilisation: 56,250 m2.; 

• Area loss under drilling piles 175 m2; 

• Area loss under deposited sediments from piling 
11,340 km2; 

• Navigational aids/environmental monitoring 
moorings: 500 m2; 
 

Offshore Export Cable: area impacted 

• Cable protection: 83,380 m2   
(up to 7,580 m of rock berm with 11 m base width) 
– inclusive of Greenlink cable crossing cable 
protection (rock and mattress):  
 
Landfall 

• HDD exit protection areas: 210 m2. 

• Open cut trenching 146 m2 (permanent habitat 
loss*) 

 
Total: 163,001 m2 (0.16km2) 
 

Area of long-term 
habitat loss is 
predicted from 
maximum worst 
case areas 
impacted by (or 
under footprint) of 
infrastructure and 
mooring line 
clumps. 
 
 



Project Erebus Environmental Statement Chapter 10 Fish and Shellfish Ecology 
 

 
 

 Page 10-37 

Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

Temporary 
habitat 
disturbances via 
repair and 
remediation 
works 

Operation period: 25 years 
 
ECC  

• 5 estimated repair events (export cable). 

• 1 km estimated cable repair length:  

• 250,000 m2 total estimated export cable repair 
area 

• 600,000 m2 total estimated export cable 
remediation event. 

Array area  

• 5 estimated repair events (array cables) 

• 1,505,250 m2 estimated cable repair area 

• 1,303,194 m2 m mooring line catenary swept 
area  

• 82,500 m2 cable catenary swept area 
 
Total: 3,740,944 m2  (3.74 km2) 
 

This represents 
the maximum 
extent of 
temporary habitat 
disturbance 
throughout repairs 
and remediation, 
and hence the 
greatest potential 
disturbance to fish 
/ shellfish habitat 
over this period. 

Increased 
suspended 
sediment and 
deposition via 
repairs and 
remediation 
works 

As per worst case scenario for suspended 
sediment and deposition during construction. 

As per 
construction. 

Fish aggregating 
device and 
collision/barrier 
effects 

• Total submerged area of sides and base of hull of 
the 10 semi-submersible floating platform: 
74,260 m2; 

• Number of hang-off points across array area: 22; 

• Number of mooring lines across array area: 35; 

• Total estimated cable/line length in water column 
across array area (150 m per cable/line): 
8,550 m.  

This represents 
the maximum 
presences of 
introduced 
structures within 
the water column 
with the potential 
to act as fish 
aggregating 
devices and/or 
collision risks. 

Reduced fishing 
pressures within 
the Project area 

Potential loss access to fishing grounds due to 
long-term presence of Project infrastructure:  

• Minimum total sea area to be occupied by 
anchors, moorings and semi-submersible floating 
platform  : 17.21 km2 

• Assumed that entire offshore export cable 
(inclusive of cable-protection) will be over-
trawlable and that static gear could be set. 

This represents 
the potential area 
currently used as 
fishing ground 
that will be made 
inaccessible to 
certain fishing 
activities as a 
result of the 
Project. As this 
impact has the 
potential to result 
in a beneficial 
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Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

effect the 
minimum potential 
area has been 
used in order to 
present a 
worst-case 
scenario. 

EMF effects 
from cables 

EMF levels will be measurable at 7µT above 
background levels (48.7µT) at 0 m from the cable, 
decreasingly rapidly with distance to levels 
negligible from background at 4 m, and 5 m at 
cable crossings. Where the cable lies on the 
seabed, 50% of the area of increased EMF will be 
within the water column and 50% will be within the 
sediment. Up to 3.3 km of array cable will be 
situated within the water column. The total volume 
of EMF influence will be 3,939,618 m3 
(0.0039 km3), of which a maximum of 178,550 m3 
will be entirely within the water column. 
 
Heat emissions have the potential to increase 
sediment temperatures by no more than 5.5 ˚C 
within a few centimetres of the cable when buried 
at a depth of 1 m. Changes in water temperature 
have been assessed as being negligible due to the 
high heat capacity of water and water flow around 
the cable. 

This represents 
the maximum 
EMF levels 
anticipated 
throughout the 
project. It is likely 
that due to burial 
and armouring, as 
well as the use of 
cable voltages 
lower than those, 
the EMF level and 
area of influence 
within the water 
column will be 
lower for the 
Project. 

Disturbance, 
injury and 
mortality from 
subsea noise 
produced via 
operational 
activities and 
cable snapping 

Operational noise at a distance of 100 m is 
predicted to produce an unweighted 158 dB re 
1 µPa2s SEL over a one hour period. 
 
Cable snapping of 10 WTGs is predicted to 
produce up to 160 dB re 1 µPa2s over 24 hours. 

Cable snapping 
assessment 
assumes all 
turbines 
producing the 
maximum number 
of snaps in a day, 
equivalent noise 
levels from 
multiple locations 
affecting a 
receptor to the 
same degree 

Decommissioning 

Temporary 
habitat 
disturbance via 
removal of 
moorings and 
cables 

As per worst case scenario for construction, with 
the exception of sand wave clearance which is 
unlikely to be required at this stage. 

Decomm works 
will be very similar 
to construction 
activities, albeit in 
reverse. 
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Potential 
Pathway 
Change / 
Impact 

Realistic Worst Case Scenario Justification 

Increased 
suspended 
sediment and 
sediment 
deposition 

As per worst case scenario for suspended 
sediment and deposition during construction. 

Decomm works 
will be very similar 
to construction 
activities, albeit in 
reverse. 

Disturbance, 
injury and 
mortality from 
subsea noise 
produced via 
decommissionin
g activities 

As per worst case scenario for disturbance, injury 
and mortality from subsea noise produced during 
construction. 

Decomm works 
will be very similar 
to construction 
activities, albeit in 
reverse. 

10.6.2 Construction 

Temporary habitat disturbance/damage 

 Temporary seabed habitat disturbance will occur during the construction phase of the 
Project via a range of effects including cable installation, sandwave clearance and 
installation of mooring lines/anchors/piling. These activities lead to seabed disturbance, 
which may result in a number of effects. Species with demersal life stages, or who use 
the seabed as a spawning ground (e.g. thornback ray, Atlantic herring) may experience 
direct damage to eggs and larvae. Species that live in close association with the seabed 
through later life stages (e.g. sandeel, brown crab, whelk) may also suffer direct damage 
as a result of limited mobility. Temporary habitat disturbance may also impact certain 
receptor groups through the disruption of the prey availability. Once construction 
activities that create this temporary disturbance are completed the habitat is likely to 
return to suitable spawning grounds and habitat, with sediment composition unlikely to 
have undergone significant change. 

 The total area of seabed predicted to be subject to temporary disturbance over the 
duration of the construction phase is detailed in Table 10.11. This value of 1,354,504 m2 
(1.35 km2) will not arise at one time as construction will be phased over 8 months. 
However, for the purpose of this assessment the total amount of temporary habitat 
disturbance has been assessed.  

 This represents approximately 0.02% of the Study Area (7,726 km2), and 2.91 % of the 
maximum footprint area (46 km2). This disturbance will be short-term, and as such, this 
impact is classified as having low magnitude. 
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 The fish and shellfish species found in the Study Area are typical of the region and are 
widely distributed throughout the surrounding area. The Study Area does not represent 
unique habitat for any given species; however, it does lie within an area of spawning 
and/or nursery ground for a wide range of species across a number of receptor groups. 
The Study Area includes nursery grounds for species within the elasmobranch receptor 
group including spotted ray, thornback ray, and tope shark (Volume 2, Figure 10.2). All 
aspects of basking shark ecology are thought to be driven by their unique feeding 
mechanism (Sims and Merrett 1997, Sims and Quayle 1998). Their distribution is largely 
driven by the distribution of prey species, and they do not occupy a specific habitat in 
the way other megafauna species which rely on more static resources will. Therefore, 
they will be able to adapt to changes in prey distribution without significant disruption to 
their foraging. 

 For the demersal receptor group, nursery grounds of anglerfish and whiting are included 
in the Study Area, as well as spawning grounds of cod, plaice, sandeel, sole and whiting 
(Volume 2, Figure 10.3). For the pelagic receptor group, both nursery and spawning 
grounds for mackerel were identified within the Study Area (Volume 2, Figure 10.5 (Ellis 
et al., 2012).  

 It is important to determine the difference between the direct disturbance of a spawning 
ground as a whole (and as a result a potential reduction in the effectiveness of the 
spawning ground) and the disturbance of existing eggs and/or larvae within a spawning 
ground. Whilst the disturbance of both receptors has the potential to impact the wider 
population of the respective species, populations are likely to recover more rapidly from 
the loss of individual eggs and/or larvae. The loss of spawning grounds has the potential 
to reduce the fecundity of the wider population, thus leading to greater disturbance than 
the disturbance of a single cohort. 

 Additional GIS-based modelling was conducted on spawning and/or nursery grounds of 
Atlantic herring and sandeel within the Study Area due to the high sensitivities of these 
species to disturbance. The outputs of this GIS-based modelling (described in Section 
10.4.3) indicate that the array area and ECC include areas with the potential to support 
Atlantic herring spawning grounds and sandeel habitat.  

 Should spawning/nursery grounds of these species be present within the maximum 
footprint area any eggs of both Atlantic herring and sandeel are likely to be lost or 
damaged during this phase of the Project. However, when compared to the available 
spawning grounds throughout the wider Study Area the footprint of construction is 
unlikely to result in a significant change to overall stock abundance of these species 
(See Table 10.8 and Table 10.9). 

 The worst-case scenario is, therefore, that the array area and ECC are used as 
spawning and/or nursery grounds for a range of common commercially important 
species. Both Atlantic herring (pelagic) and sandeel (demersal) have had potential 
spawning grounds identified within the area. The spawning grounds of both of these 
species are highly sensitive to disturbance, and as such the sensitivity of species within 
the pelagic and demersal receptor groups is considered medium. The sensitivity of 
species within the elasmobranch and migratory fish receptors is considered low. 
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 Species within the shellfish receptor group typically occupy the seabed and are therefore 
sensitive to activities which lead to temporary seabed disturbance. The degree to which 
shellfish species populations are impacted by these effects is largely determined by their 
mobility and fecundity, with mobility allowing for avoidance of impacts, and high 
fecundity allowing for the rapid resettlement of disturbed habitat. Two representative 
species have been chosen for the assessment of sensitivity: blue/common mussel 
Mytilus edulis as a representative sessile species; and brown crab Cancer pagurus as 
a representative mobile species. Blue mussel and brown crab are both present within 
the Study Area and have both undergone sensitivity assessments that are presented on 
MarLIN (2021). 

 Blue mussel has been assessed to have a moderate sensitivity to substratum loss, and 
low sensitivities to abrasion and physical disturbance. Additionally, good annual 
recruitment can lead to rapid recovery within 1-5 years (Tyler-Walters, 2008). Brown 
crab has been assessed as having a moderate sensitivity to substratum loss, and low 
sensitivity to abrasion and disturbance of the seabed (Neal and Wilson, 2008). As a 
result, it is assessed that the worst-case scenario for sensitivity of shellfish receptor 
species is medium. 

 The seabed across the array area comprises mainly of sand to gravelly or muddy sand, 
transitioning to areas of sandy gravel and gravelly sand along the ECC, with areas of 
rock platform in the approaches to Milford Haven (Chapter 6: Marine and Coastal 
Processes). Potential habitats suitable for spawning and nursery grounds of a range of 
species are present across the Study Area, of which the maximum footprint area 
comprises a small proportion. 

 In summary, the low magnitude of the impact combined with the low/medium sensitivity 
of the receptor groups considered, results in temporary habitat disturbance/damage to 
be considered as having a minor adverse effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Increased suspended sediment and sediment deposition 

 Increased suspended sediment concentrations and sediment deposition is likely to arise 
during the construction phase of the Project via a wide range of activities, including 
installation of anchors/foundations, mooring line deployments, pre-cable installation 
works, including PLGR and sandwave levelling, export and array cable installation, cable 
protection installation and landfall works including potential open-cut trenching, and 
floatation pit construction. The array and ECC areas comprise a range of sediments 
ranging from muddy sands to gravels (with 10 to 20% but up to 50% fines), with discrete 
areas of high-density boulders and exposed rock platform (Chapter 6: Marine and 
Coastal Processes). 

 In areas with high proportions of fine sediment, and during periods of peak tidal flow, 
sediment plumes with increased SSC have the potential to extend up to 19 km 
downstream. However, the SSC of plumes dispersed over this distance are likely to be 
considered negligible, with SSCs reaching 50 mg/l at approximately 2 km and settling 
through progressive dilution and dispersion over up to 3 days. Plumes in areas of fine 
and medium sand have the potential to extend up to 5 km and 2 km respectively, at 
SSCs of up to 150 mg/l when released at the water’s surface.  
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 Plumes from the surface release of coarser sediments such as gravel and coarse sand 
plume extent is determined to be limited to 100 m and 500 m respectively. When 
sediment disturbance occurs closer to the seabed during activities such as post-
installation cable burial, sediment dispersal is likely to be significantly reduced, however 
SSC at the point of release may be very high (hundreds of thousands of mg/l). At a 
release height of 3 m from the seabed dispersion distances are predicted to at 5 m, 30 m 
and up to 300 m for gravels, coarse sands and fine sand respectively. In areas of 
exposed rock platform or particularly large sediment size no sediment plume would be 
expected as particle suspension cannot occur. In areas nearer to shore background 
concentrations of SSC are likely to be higher due to natural events including wave and 
surge effects, particular during periods of stormy weather. 

 With respect to the subsequent deposition of any mobilised sediment, deposition 
thicknesses up to 0.3 m may be possible where sediment is both coarse and released 
close to the seabed, however in scenarios where plumes of fine sediments are dispersed 
over a large area, resettlement will not occur with any measurable thickness. Where 
deposition of sediment does occur, winnowing will likely cause dispersal of these 
sediments to non-measurable thicknesses within a few tidal cycles. 

 In cases where sediment plume dispersal is far reaching (surface release of fines), 
increased SSC, and sediment deposition is likely to be negligible. In cases where 
sediment deposition is significant (close to seabed release of coarse sediments) the 
extent is likely to be limited to within the cable corridor, and likely to exist over a limited 
temporal period. As such, even though it is noted that there will be spatially and 
temporally limited areas/events of highly increased SSC and potential deposition, in the 
context of the wider Study Area, increased SSC and subsequent sediment deposition is 
classified as having a low magnitude of impact. 

 Increased SSC can lead to a reduction in light levels within the water column, which may 
result in a reduction of predation success for species reliant on sight. The area likely to 
be impacted by increased SSCs at one time during construction is unlikely to represent 
a significant proportion of available hunting grounds for predatory fish species within the 
overall Study Area. 

 Although it is suggested basking sharks use electroreception to find food patches (Sims 
& Quayle 1998; Kempster & Collin 2011) the mechanisms controlling this are unclear 
and there are currently no published data that inform the impact of increased sediment 
suspension on electrosensitive species. While any potential for suspended sediment to 
impact the distribution or abundance of zooplankton prey species could impact on the 
presence of basking sharks (Arruda et al. 1983; Hart 1988), there is no evidence that 
the array area is a particular foraging hot-spot for basking sharks. Given the low density 
of basking sharks in the area it is not expected that this will have any significant impact 
on the basking shark population. The majority of predatory fish species are highly mobile 
and are likely to avoid affected areas until SSC return to background levels (ABP 
Research, 1999; EMU, 2004). The sensitivity for adult fish within the demersal, pelagic, 
elasmobranch, and migratory receptor groups is therefore considered negligible. 

 Although mobile adult fish are unlikely to be impacted by changes in SSC and sediment 
deposition, less mobile life stages of these species may be more susceptible. Sandeel 
eggs are likely to be tolerant of increased SSC as a result of the nature of resuspension 
and deposition within their natural environment (GoBe Consultants Ltd, 2018). Atlantic 
herring are known to have high tolerance to increased SSC (Mesieh et al., 1981; Kiorboe 
et al., 1981), however extended periods of smothering can result in embryonic failure 
and mortality (Griffin et al., 2009).  
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 Smothering of this extent is unlikely to occur, as the spawning grounds of Atlantic herring 
are most likely to be located in regions of gravel and coarse sand, and lower fines 
components, where plume dispersal will be minimal (Haegele and Schweigert, 1985). 
Impacts on fish eggs and larvae, and potential nursery and spawning grounds are likely 
to temporally, and spatially limited. However, due to the limited mobility of these 
receptors, the sensitivity of fish eggs and larvae within the demersal, pelagic, 
elasmobranch, and migratory receptor groups has been considered medium. 

 Shellfish species are considered particularly sensitive to changes to SSC and sediment 
deposition due to their reduced mobility when compared to other marine species. The 
blue mussel has been used as a representative sessile species and brown crab as a 
representative mobile species for this assessment. The brown crab is assessed as 
having a low sensitivity to changes in SSC and has been determined as having very low 
sensitivity to light smothering. Blue mussel have a low sensitivity to smothering and are 
considered not sensitive to an increase in SSC. Light sediment deposition is likely to 
occur over a large area during construction, which will likely result in a negligible impact 
on the shellfish population within the wider Study Area. However, smothering to the 
extent that may lead to an adverse effect on shellfish is likely to occur in the area 
immediately surrounding construction activities. Therefore, the sensitivity of the shellfish 
receptor group has been considered medium. 

 The low magnitude of the impact combined with the negligible sensitivity of adult fish to 
increased suspended sediment and sediment deposition means that for demersal, 
pelagic, elasmobranch, and migratory receptor groups during this life stage, a negligible 
effect is predicted, which is not significant in EIA terms. 

 For demersal, pelagic, elasmobranch, and migratory receptor groups in egg/larval life 
stages and their spawning and nursery grounds, alongside shellfish, their medium 
sensitivity to the impact of suspended sediment and sediment deposition results in this 
being considered as having a minor adverse effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Low-level, non-impulsive subsea noise 

 The impact on fish of construction activities that generate low-level, non-impulsive 
subsea noise has been assessed in detail within Volume 3, Technical Appendix 12.2: 
Underwater Noise and Vibration Technical Report.  

 Approximate subsea noise levels have been predicted for the proposed site activities 
using a modelling approach based on measured data from Subacoustech 
Environmental’s own underwater noise measurement database, scaled to relevant 
parameters for the site and specific noise sources where a proxy has been used due to 
lack of data available. 

 Modelling was conducted using the SPEAR model. Modelling was conducted on fish 
with a swim bladder involved in hearing, as these species are most sensitive to 
underwater noise. Results are shown in Table 10.12. 
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Table 10.12 - Summary of the impact ranges from Popper et al. (2014) for shipping and 
continuous noise, covering the different construction noise sources for fish (with a swim 
bladder involved in hearing) 

Popper et al. (2014) Unweighted 
SPLRMS 

Recoverable injury 

170 dB (48 hours) 

Temporary Threshold 

Shift 

158 dB (12 hours) 

Vessel movement (large) < 10 m < 10 m 

Vessel movement (medium) < 10 m < 10 m 

Backhoe dredging < 10 m < 10 m 

Suction dredging < 10 m 30 m 

Cable laying < 10 m 10 m 

Trenching < 10 m 10 m 

Rock placement < 10 m 20 m 

Drag embedment anchors < 10 m < 10 m 

Suction pile installation 20 m 60 m 

Drilling < 10 m < 10 m 

 Modelling results indicated that for the majority of low-level, non-impulsive construction 
noise, fish with a swim bladder involved in hearing would only experience recoverable 
injury (within 48 hours) if within 10 m of the source, with the exception of suction piling 
installation which indicated a distance of 20 m. Temporary Threshold Shift (TTS) (for 12 
hours) would occur within a wider range of distances from between <10 – 60 m. 

 Basking sharks have not been shown to experience disturbance as a result of vessel 
presence and appear to have a relative lack of awareness of their presence (Speedie et 
al. 2009) and are, therefore, unlikely to be susceptible to disturbance. Large sharks 
exhibiting surface feeding behaviour appear to be particularly immune to the approach 
of vessels, although smaller sharks may react more readily (Speedie et al. 2009). 

 A study conducted in southwest England found that engine noise from vessels and the 
angle of vessel approach causes limited behavioural disturbance (Wilson 2000 
unpublished; as cited in Speedie et al. 2009), but beyond that the effects were 
inconclusive. 

 The volume of water within which injury or TTS effects have the potential to occur as a 
result of the majority of low-level non-impulsive subsea noise anticipated during the 
construction phase of the Project is negligible in the context of the wider Study Area. 
The majority of low-level non-impulsive subsea noise emitters considered result in an 
impact limited both spatially (with a worst case ≤60 m) and temporarily (until construction 
is completed). Therefore, this impact is classified as having low magnitude. 

 Modelling conducted for low-level non-impulsive subsea noise used criteria based on 
fish with a swim bladder involved in hearing, as these species are most sensitive to 
underwater noise. The sensitivity of this receptor group is considered negligible as the 
volumes of these emitters is lower than would be expected to have a significant effect 
of this receptor group in the context of the wider study area.  

 Further, the mobility of the receptor group will allow for fleeing and avoidance behaviour 
to avoid mortality and TTS during periods of construction.  
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 As this receptor group has the highest sensitivity to underwater noise, all other receptor 
groups (fish with no swim bladder, fish was a swim bladder not involved in hearing and 
eggs and larvae) should also be considered as having negligible sensitivity. 

 In summary, the low magnitude of the impact combined with the negligible sensitivity of 
the most sensitive receptor group results in low-level non-impulsive subsea noise to be 
considered as having a negligible effect, which is not significant in EIA terms. 

 None of the effects identified above are major to moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and significance of residual effects remains as detailed above. 

High-level impulsive subsea noise (piling) 

 The impact of piling on fish receptors is considered in detail with Volume 3, Technical 
Appendix 12.2: Underwater Noise and Vibration Technical Report. Modelling of piling 
has been undertaken using the INSPIRE model, a semi-empirical underwater noise 
propagation model based on numerical, geometric and energy loss methodology. The 
INSPIRE model calculates the propagation of noise through shallow mixed waters 
suitable to the Proposed Development. The model allows for estimations of noise 
metrics resulting from piling, which can then be used to determine the potential impacts 
on fish receptors. 

 Modelling was conducted at two representative locations from within the array area, one 
on the north-western boundary and one on the eastern boundary. Further details of the 
modelling locations can be found in Volume 3, Technical Appendix 12.2: Underwater 
Noise and Vibration Technical Report. Popper et al., 2014 indicate that TTS is likely to 
occur at 186 dB SELcum, with injury and mortality not expected until an exposure of 203 
dB SELcum for fish with a swim bladder involved in hearing. Other receptor groups require 
higher levels of sound exposure before these impacts are likely to occur. 

 Should impact piling be required, a realistic worst-case scenario suggests TTS for fish 
with a swim bladder involved in hearing to occur within a range of up to 9.9 km for fleeing 
fish, for a total area of 250 km2. Assuming an average water depth of 50 m, the volume 
of water within which this receptor group will be impacted by TTS is equal to 12.5 km3, 
or 3.23% of the wider study area. 

 The volume of water within which mortality will occur is limited to just 0.005 km3 or 
<0.001% of the wider study area. All other effects including recoverable injury, and 
mortality and potential mortal injury would be limited to <100 m from the pile driving 
(<0.1 km2).  

 There is an extreme lack of data on the responses of elasmobranchs to underwater 
sound exposure (Casper et al. 2012). Elasmobranchs possess only inner ear labyrinths 
and they do not have many of the accessory organs often found in bony fishes, such as 
a swim bladder. This may limit the ability of elasmobranchs to detect the pressure 
component of sound, implying that the particle motion aspect is likely to be considered 
the primary stimulus for perceiving a sound field (Myrberg 2001; Casper and Mann 2006). 
Audiograms have been calculated for five elasmobranch species (reviewed in Casper 
and Mann 2009); with most of the sensitivity occurring at low frequencies.  

 The hearing bandwidth for elasmobranchs appears to be from ~20 Hz up to 1 kHz, 
although 20 Hz was the lowest frequency tested (Casper et al. 2012). All impacts 
anticipated during construction equate to a maximum worst-case scenario of <1 basking 
shark experiencing recoverable injury. Mitigation methods put in place through Volume 
3, Technical Appendix 12.3 Marine Mammal Mitigation Plan (draft) (such as the use of 
marine mammal observers (MMO) to ensure an area is clear of marine mammals prior 
to piling) will also serve to mitigate the risk of mortality and injury to basking sharks.  
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 There is extremely limited data available on the behavioural responses of basking 
sharks (or any shark species) to underwater noise. There is some experimental 
evidence (reviewed in Casper et al. 2012) which showed that loud, sudden onset sounds 
(20-30 dB above ambient noise levels) would result in startling sharks from an area, 
although sharks were reported to habituate to the stimuli after a few trials.  

 Based on the results of underwater noise modelling, and thresholds determined in 
Popper et al. (2014), magnitude of this impact is considered low. Due to the mobile 
nature of fish receptors in the region and the limited range within which individuals will 
undergo unrecoverable impact, their sensitivity to this impact is considered low. The low 
magnitude of impact and low sensitivity of fish to disturbance, injury and mortality from 
subsea noise produced via construction activities results in a minor adverse effect, 
which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Disturbance, injury, and mortality from subsea noise produced via UXO 

 It is possible that Unexploded Ordnance (UXO) devices exist within the boundary of the 
Project. Following identification these devices will require clearance prior to construction 
of the site.  

 Deflagration (low-order) is the Projects preferred method for UXO clearance and based 
on current industry knowledge and precedent set by other offshore wind farms, eg. Sofia 
Offshore Wind Farm (Sofia Offshore Wind Farm UXO Clearance Marine License 
Application (GoBe, 2021) MLA/2020/00489, is considered the realistic worst case 
scenario 

 Whilst deflagration charges typically have a TNT equivalent charge weight of <250 g, a 
realistic worst-case scenario is represented within this assessment as having a charge 
weight of 2 kg.  

 Therefore, the Project is seeking consent for one UXO detonation via deflagration (low-
order). This is presented as the realistic worst-case scenario throughout the ES and has 
formed the basis of the impact assessment undertaken in this chapter and Chapter 13: 
Marine Mammals.  

 However, in line with the recommendations outlined within the recent position statement 
on UXO clearance (Department for Environment Food & Rural Affairs et al. 20211), this 
assessment also includes reference to high-order detonations, even though this is 
considered unlikely to occur in practice and is not part of the consent application. 

 This approach is informed by the UXO Threat and Risk Assessment (6-Alpha Associates, 
2020) completed to inform project specific geotechnical surveys, which provides an 
assessment of potential threat sources and the likelihood of contamination across the 
Project array area and export cable corridor. The Project is also cognisant of the recently 
consented Marine Licence for the Greenlink Interconnector and the UXO approach 
adopted for the cable route in Welsh waters, i.e. the same as proposed for the Project.  

 
1 DEFRA Policy Paper: Marine environment: unexploded ordnance clearance joint interim position 
statement. Published 16 November 2021. 
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 Furthermore, a pre-installation (post-consent) geophysical survey will also be carried out 
and include a magnetometer survey, designed to identify any potential UXO targets in 
the vicinity of the planned cable route. If a UXO target is identified the intention would 
be to route around the UXO and avoid interacting with it. The cable corridor has sufficient 
width built in to allow this occur. However, if it is not possible to route around the UXO a 
more detailed assessment of the specific target would be undertaken (potentially via 
ROV) to determine UXO risk and only if no alternative existed would the Project 
undertake UXO clearance via deflagration (low-order). This is considered the realistic 
worst case.  

 If the survey identified more than one UXO target requiring clearance the Project would 
engage with the regulators and apply for a variation or new Marine Licence to allow 
additional UXO clearance via deflagration (low-order). 

 Considering the low-order scenario first (realistic worst case), the assessment made in 
Volume 3, Technical Appendix 12.2: Underwater Noise and Vibration Technical Report 
indicates that mortality and potential injury to fish with a swim bladder involved in hearing 
may occur at distances of up to 120 m following the deflagration of a UXO device using 
a 2 kg charge. As this noise will be instantaneous, individuals will not be able to flee.  

 For the purpose of this assessment, and the related Marine Licence application, it is 
assumed that a single low-order UXO clearance event will occur during the construction 
of the Project. Due to the limited volume of water within which mortality will occur (a 
maximum of 0.00226 km3), the magnitude of this impact is considered low. The number 
of fish likely to be in range of the mortality effect of the UXO clearance event is likely to 
be a negligible proportion of the fish population within the wider study area.  

 While the recovery time for populations of species including basking shark are longer 
than many other fish species, the low density of basking sharks predicted to be in the 
region result in mortality and potential mortal injury of <1 individual basking shark. It is 
therefore assumed that any reduction in the fish population is likely to recover within 1-
5 years, and so the sensitivity of this impact for all receptor groups is considered low.  

 The low magnitude of impact and low sensitivity of fish to disturbance, injury and 
mortality from subsea noise produced via UXO results in a minor adverse effect, which 
is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

 With respect to the high-order scenario (presented in line with1), the assessment made 
in Volume 3, Technical Appendix 12.2: Underwater Noise and Vibration Technical 
Report indicates that mortality and potential injury to fish with a swim bladder involved 
in hearing may occur at distances of up to 810 m following the deflagration of a UXO 
device using a 525 kg charge. As this noise will be instantaneous, individuals will not be 
able to flee.  

 The volume of water within which mortality will occur is calculated as 0.10306 km3, which 
is greater than that for the low order charge. Therefore, the magnitude of this impact is 
considered medium. Even so, the number of fish likely to be in range of the mortality 
effect of this high order event is likely still be a negligible proportion of the fish population 
within the wider study area.  
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 While the recovery time for populations of species including basking shark are longer 
than many other fish species, the low density of basking sharks predicted to be in the 
region result in mortality and potential mortal injury of <1 individual basking shark. It is, 
therefore, assumed that any reduction in the fish population is likely to recover within 1-
5 years, and so the sensitivity of this impact for all receptor groups is considered low.  

 The medium magnitude of impact and low sensitivity of fish to disturbance, injury and 
mortality from subsea noise produced via UXO results in a minor adverse effect, which 
is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non 
significant in EIA terms and significance of residual effects remains as detailed above. 

10.6.3 Operation and Maintenance 

Long-term loss of habitat via project infrastructure 

 The introduction of long-term infrastructure will result in the loss of potential spawning, 
nursery and feeding grounds for local populations of fish and shellfish. A number of 
species within these receptor groups are reliant on the presence of particular sediment 
types for these reasons, and a reduction in the availability of this resource has the 
potential to impact the health of these populations. 

 The worst-case scenario for long-term habitat loss via installation of project 
infrastructure is 163,001 m2 (0.16 km2). This worst-case scenario footprint accounts for 
0.01 % of the Study Area, and 0.34 % of the maximum footprint area. This is based on 
the assumption that all areas where infrastructure is placed would be ‘lost’ as habitat. In 
practice, project infrastructure such as cable protection and anchor blocks will likely 
represent new habitat over the lifetime of the project. However, for fish and shellfish, 
loss of existing habitat which currently provides foraging/spawning/nursery habitat is the 
focus of this assessment.  

 The seabed habitat currently represented within the array area and ECC is 
representative of the wider Study Area and comprises a range of sediments ranging 
from muddy sands to gravels (with 10 – 20% but up to 50% fines), with discrete areas 
of high-density boulders and exposed rock platform (Chapter 6: Marine and Coastal 
Processes). 

 Although this loss of habitat is expected to last for the lifetime of the project (25 years), 
when considering this loss in the context of the wider available habitat it is of limited 
spatial extent. In addition, it is possible that some areas of habitat loss including areas 
of protection will undergo colonisation by receptor species, in particular, shellfish 
(Langhamer and Wilhelmsson (2009). As a result, the magnitude of long-term loss of 
habitat via project infrastructure is considered low. 
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 Mobile fish species reliant on existing sediment composition will be able to relocate away 
from areas likely to under long-term habitat loss due to the ample availability of 
equivalent seabed within the Study Area. As discussed in ‘temporary habitat 
disturbance/damage’ within Section 10.6, loss of potential spawning and nursery 
grounds will not be of significance due to the availability of similar areas throughout the 
wider Study Area. For certain species habitat loss may occur as a result of exclusion 
from the array area via barrier effects. It is possible that the introduction subsurface 
structures into the water column may prevent large species such as basking sharks from 
travelling through the array area. Although array infrastructure may result in a reduction 
in mobility within the area, basking sharks are known to negotiate rocky areas and 
skerries, and it is likely they would quickly habituate to the presence of stationary 
underwater structures (Booth et al. 2013).  

 Furthermore, if displacement were to occur as a result of barrier effects, it is unlikely this 
would negatively impact on basking sharks. Basking shark do not occupy a specific 
habitat in the way other megafauna species, which rely on more static resources will, as 
their distribution is largely driven by prey distribution and so would be more readily 
adaptable to being displaced from a specific area. It is not anticipated that the Project 
will create a barrier to basking sharks and therefore will not prevent their access to or 
transit through the area. Therefore, the sensitivity of all fish receptor groups (demersal; 
pelagic; elasmobranch; migratory) is considered low. 

 Although a number of species within the shellfish receptor group are deemed to have a 
level of mobility, there are species which will likely be unable to relocate. The same 
species used for the sensitivity assessment of impacts during the construction phase 
have again been used here to determine the sensitivity of shellfish to habitat loss during 
the operations and maintenance phase. The blue mussel has a moderate sensitivity to 
substratum loss, as despite its high intolerance to the impact it also has a high fecundity 
and therefore, high recoverability. The brown crab also displays moderate sensitivity to 
substratum loss, with recolonisation in areas of suitable habitat determined to be quick 
(Neal and Wilson, 2008). Therefore, the sensitivity for shellfish receptors is considered 
low. 

 In summary, the low magnitude of the impact combined with the low sensitivity of the 
receptor results in the impact of long-term habitat loss via project infrastructure to be 
considered as having minor adverse effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Temporary habitat disturbances from cable repair and remediation and catenary 
swept areas 

 As with other offshore wind projects, there will be a requirement for planned and 
unplanned maintenance activities throughout the O&M phase of the Project. These 
activities may vary in nature, however the maintenance activities considered likely to 
cause temporary habitat disturbance impacts are export and array cable repairs and 
cable remediation. It is expected that the nature of the repairs will cause a similar 
disturbance as those outlined for temporary disturbances of habitats during the 
construction phase, just on a smaller spatial scale.  
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 As such, the impact assessment will mirror and summarise this assessment, but with 
consideration of differing scales between these two phases of works. The PDE assumes 
that there will be up to five repairs to array cables within the array area, up to five repairs 
to the offshore export cable within the ECC, and up to 12 cable remediation events. The 
total area of habitat predicted to be subject to temporary disturbance via these activities 
is 2,355,250 m2 (2.35 km2). 

 The movement of the catenary chains and cables within the array area may also cause 
temporary disturbance of the seabed/fish habitats. With a catenary mooring system, at 
any time only a portion of the mooring chains will lay upon the seabed and the remaining 
portion is suspended in the water column. The amount of chain suspended at any time 
is in response to external forces (wind, wave and tides) and thus there will not be 
permanent contact on the seabed over the entire operational period. As such the total 
area of disturbed habitat caused by this process, of 1,303,194 m2 (1.30 km2) is a 
precautionary value. 

 As worst case, the total area of temporary habitat disturbance via cable 
repair/remediation activities and catenary swept areas, which will occur intermittently, is 
3,740,944 m2 (3.74 km2). This would result in the temporary disturbance of 8.1 % of the 
main application area and 0.28 km2 of the wider study area. Due to the low frequency of 
these impacts, and relatively limited spatial extent, the magnitude of impact is assessed 
as low. 

 The sensitivity of all fish/shellfish receptors to this impact remains as per the assessment 
of temporary disturbance via construction activities; low/medium. Therefore, the 
combination of low magnitude of impact and low/medium sensitivity of receptor means 
that temporary habitat disturbance in the operational phase is considered as having a 
minor adverse effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Increased suspended sediment and sediment deposition via repair and 
remediation works 

 Repair and remediation works are likely to cause increases in suspended sediment 
concentrations and sediment deposition. As discussed above, the effects of any repair 
and remediation works are determined to be slightly less than that predicted from the 
main installation phase of the project. 

 As assessed in Section 10.6.2 the magnitude of suspended sediment and sediment 
deposition is determined to be low. All fish receptor groups (demersal; pelagic; 
elasmobranch; migratory) are determined to have a sensitivity of low, and shellfish 
receptors a sensitivity of medium. 

 Therefore, suspended sediment and sediment deposition via repair and remediation 
works is to be considered as having a minor adverse effect, which is not significant in 
EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 
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Fish aggregating device and collision effects 

 The semi-submersible floating platforms, mooring and hang-off cables, anchor points 
and cable portion all have the potential to support the colonisation of bivalve shellfish 
alongside a range of other fouling communities. The settlement of blue mussels is likely 
to occur on Project infrastructure, particularly near the water surface (Maar et al., 2009). 
The presence of blue mussels within the water column is likely to lead to an increase in 
organic matter deposition via both faeces and dead organisms in the region below the 
floating and midwater infrastructure. This additional deposition of organic material may 
lead to an increase in detritovore biomass (benthic invertebrates and demersal fish) and 
a subsequent increase in apex predators within the region (Raoux et al., 2017). 

 Oil-platforms have been observed as supporting a range of shellfish and fish species via 
the provision of habitat and shelter. These structures display high complexity, with solid 
framework present from the sea surface through to the seabed. The semi-submersible 
floating platforms will present solid structure in the first 17.4 m of the water column only. 
Although it is possible that the semi-submersible floating platforms may provide shelter 
and resting places for fish and shellfish species, it is unlikely that the FAD effects will be 
as significant as those observed occurring around oil-platform infrastructure (Linley et 
al., 2007). 

 Unlike a number of tidal and wave devices, the semi-submersible floating platforms will 
display limited movement (influenced primarily through wind and tidal regimes) and 
should be considered as static structures with regard to subsea collisions. Collision risk 
is most likely during periods of high flow where fish may seek areas of reduced water 
velocity behind the platform, however due to its static nature it is unlikely that any 
damage would result from a collision under these circumstances. Stationary 
infrastructure on the seabed is likely to be treated like natural seabed structure and is 
therefore unlikely to present any risk to individuals within the water column. Cables within 
the water column present a low surface area so collision is unlikely. Although there is a 
minor risk of entanglement, a worst-case scenario suggests a total of 35 lines across 
the array area, or a single cable per 1.24 km2 of array area, resulting in the risk of 
entanglement being negligible. 

 The risk of collision/entanglement of basking sharks in subsea structures is likely to be 
greater than for other species within receptor groups as a result of their size. However, 
as discussed in Section 10.5.4 basking shark presence within the Study Area is highly 
limited. Basking sharks have previously been recorded entangled in ropes associated 
with stationary gears and have stranded entangled in ropes. Benjamins et al. (2014) 
assessed basking sharks as being particularly vulnerable to entanglement because they 
forage by swimming with their mouths open, which means they are at risk of becoming 
entangled across the mouth. However, in comparison to large whales, basking sharks 
were considered to have better flexibility and manoeuvrability to avoid entanglements at 
close range (Benjamins et al., 2014). 

 No published records indicate an incident of collision or entanglement between basking 
sharks and midwater chains and/or cables, which are likely to constitute the most 
significant collision risk within the Project. Since the mooring lines and array cables will 
be under tension and unable to form a loop, there is expected to be no impact pathway 
for the entanglement of basking sharks directly with the subsea structures. 

 The risk of vessel collision to basking sharks has also been considered. Basking sharks 
are typically less mobile than the marine mammal receptors, being slower moving and 
swimming close to the surface. Whilst they appear to show little disturbance as a result 
of vessel activity, evidence suggests this could be detrimental as a lack of response 
when engaged in feeding or courtship behaviour which is conducted at the surface may 
actually make them more susceptible to collisions with vessels (Speedie et al. 2009).  
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 However, there is currently a lack of information regarding the frequency of occurrence 
of vessel collisions as a source of basking shark mortality. The embedded mitigation of 
a vessel management plan will ensure that vessel traffic moves along predictable routes 
and will define how vessels should behave in the presence of basking sharks. It is highly 
likely that a proportion of vessels will be stationary or slow moving throughout 
construction activities for significant periods of time.  

 Therefore, the actual increase in vessel traffic moving around the site and to/from port 
to the site will occur over short periods of the offshore construction activity. It is 
anticipated that there will be a maximum of 6 vessels on site at any one time and that 
vessel movements for cable installation will occur on 228 days of the 8 month 
construction period. Consequently, it is not expected that the level of vessel activity 
during construction would cause an increase in the risk of mortality from collisions, 
especially with the adoption of a vessel management plan during construction. 

 Due to the limited area over which the semi-submersible floating platforms will be 
present within the context of the wider Study Area, the magnitude of this impact has 
been considered low. Fish and shellfish populations are therefore unlikely to be 
significantly impacted by their presence, with any changes in populations being highly 
localised and imperceptible in the context of the wider Study Area. The sensitivity of all 
receptor groups is therefore considered low. 

 Therefore, the impact of fish aggregating device is to be considered to result in a minor 
adverse effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Reduced fishing pressures within the Project area 

 Although UK legislation does not prohibit commercial fishing within operational offshore 
windfarms, it is likely that due to the amount of subsurface infrastructure the array area 
would render the region unviable due to snagging risk. Therefore, within Chapter 15: 
Commercial Fisheries, the worst-case scenario assessed assumes that all commercial 
fishing activity will be excluded from the array area (and an associated 1 nm buffer) 
during the operational phase of the Project.  

 It is possible that limitations on commercial fisheries within the array area may reduce 
local fishing pressures, leading to potential enhancement of local fish populations by 
providing areas of refuge (Sala and Giakoumi, 2018). With little to no risk of disturbance 
from trawling gear the array area has the potential to provide spawning and nursery 
grounds for a range of fish species.  

 This may in turn lead to increases in fish biomass outside of the immediate array area 
(Byrne Ó Cléirigh Ltd, 2000). In areas of reduced fishing pressure both the size and age 
of the area are significant factors in determining its impact, with catch rates in 
surrounding areas having been shown to increase for up to 30 years after establishment 
(Vandeperre et al., 2010).  

 It is intended that the offshore export cable will either be buried to at least 1.5 m or 
covered by over-trawlable cable protection. Therefore, no fishing grounds within the 
ECC are expected to be lost and current levels of fishing activity are expected to 
continue. 
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 During periods of cable repair and remediation within the ECC, it is possible that 
temporary exclusion zones will need to be implemented around the cable repair 
vessel(s). However, these events are unlikely to exist long enough to impact local fish 
and shellfish populations through any marked reduction in fisheries activity. 

 The assessment conducted in Chapter 15: Commercial Fisheries, determines that the 
array area is currently used by two commercial fisheries receptors: >12 m offshore 
mobile gear vessels and >12 m static gear vessels. An area of 17.21 km2 has been used 
as the basis of this assessment based on the minimum likely area within which fishing 
activities will be restricted. A minimum area has been used in the assessment of this 
impact as any impacts resulting from reduced fishing pressure would likely prove 
beneficial to fish and shellfish receptor groups.  

 Therefore, a minimum area represents a worst-case scenario. This area equates to 
0.22% of the wider Study Area. Due to the low spatial extent of the area of potentially 
reduced fishing pressure alongside the limited commercial fisheries currently exploiting 
the array area, the magnitude of this impact is considered negligible. 

 Although the operation phase of the project is expected to last 25 years, the limited size 
of the array area may prevent the effects of reduced fishing pressure having a significant 
impact on populations across the wider Study Area. Further, a number of fish species in 
the region are highly mobile and may not benefit from an area of reduced fishing 
pressure of this size. Therefore, the sensitivity of all fish receptor groups (demersal; 
pelagic; elasmobranch; migratory) is considered low. 

 The introduction of an area of reduced fishing pressure also has the potential to impact 
local shellfish populations. Trawling is well known to negatively impact the seabed and 
associated benthic fauna, especially those of limited mobility (Jones, 1992). Preventing 
or reducing trawling pressure within the array area may, as with fish receptors, provide 
an area of potential refuge for shellfish. However, the limited size of the array area again 
makes it unlikely that this effect will impact the shellfish population across the wider 
Study Area, and the sensitivity of shellfish receptors is considered low. 

 Therefore, reduced fishing pressure within the Project area is considered to result in 
negligible effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Electromagnetic Field effects from cables 

 Electromagnetic fields (EMF) can arise in the immediate vicinity of electrical cables. An 
EMF is created by the transmission of electricity and magnetic fields through power 
cables and comprises both electric and magnetic components. Some marine organisms 
are sensitive to EMF, particularly those that make use of electroreceptors for orientation, 
navigation and prey/predator detection. The full assessment on the operations of EMF 
can be found in Volume 3, Technical Appendix 7.2: EMF Assessment. 

 The Project will include a maximum of 72.9 km of cables (23.9 km of array cables; 
49.0 km of offshore export cable) around which EMF can arise. It is intended that the 
majority of the export cable will be buried to at least 1.5 m beneath seabed level, thus 
reducing the potential for EMF effects. Some sections of the array cables will remain 
within the water column and/or be surface laid within the array. Therefore, there is 
greater potential for EMF effects from the array cables. 



Project Erebus Environmental Statement Chapter 10 Fish and Shellfish Ecology 
 

 
 

 Page 10-54 

 The array cables have a worst-case footprint of 7,170 m2 and a maximum voltage of 
72.5 kV (with a standard operational voltage of 66 kV). The export cable has a worst-
case footprint of 78,400 m2 and a maximum voltage of 66 kV. 

 A comparison of EMF field strength across 10 different cable and windfarms forms the 
basis for assessment as to the extent of EMF influence in this assessment (Normandeau 
et al., 2011). Background levels of EMF from the earth’s geomagnetic field are estimated 
to be 25-65 µT. Across the projects an average field strength of 7.85 µT at 0 m was 
recorded, which decreased to 1.47 µT at 4 m horizontally from the cable.  

 The assessment made in Volume 3, Technical Appendix 7.2: EMF Assessment 
therefore concludes that a worst-case scenario result in the area of influence of EMF 
extending 4 m from all surface laid cables. At distances further than 4 m from the source 
the EMF field is likely to be indistinguishable from background levels. During cable 
crossings it is possible that this area of influence will increase to 5 m for a length for 5 m. 
A total of three cable crossings across the Project area are expected of which two are 
within the array area and one is across the export cable.  

 For the purposes of this assessment the length of cable over which the area of EMF 
influence will be increased due to the cable crossing is 5 m per crossing. For cables laid 
on the surface of the seabed in the absence of cable protection half of the area of EMF 
influence will be present within the water column, and half will be within the seabed. A 
maximum of 3,300 m of cable will be present entirely within the water column in the form 
of hang-offs within the array area (a worst-case scenario of 22 hang-offs at 150 m). 

 Therefore, the total area of EMF influence is calculated as: 

𝑉 = 𝜋 (𝑟2) × ℎ 

Where: 

• V = Volume of EMF influence; 

• r = Radius of cable (0.15 m) + radius of EMF influence (4 m); 

• h =Cable length. 

• Total cable length across the Project = 72,900 m; 

• Maximum length of cable entirely within water column as hang-offs = 3,000 m; 

• Number of cable crossings across project where EMF effects will be increased from 4 m to 
5 m for a length of 5 m as a result of cumulative EMF effects = 3 

• Total volume of water across the Fish and Shellfish study area assuming a depth of 50 m = 
386.3 km3 

• Volume of EMF effects from all cables excluding cable crossings: 𝜋 (4.152) × 72,885  = 
3,943,522 m3 

• Volume of EMF effects for three cable crossings: 𝜋 (5.152) × 15 =1,250 m3 

• Total volume of EMF influence across the project: 3,943,522 + 1,250 = 3,944,772 m3 

• Maximum volume of EMF effects from hang-offs: 𝜋 (4.152) × 3300 = 178,550 m3 

• Volume of EMF effects within the sediment: 
(3,944,772−178,550)

2
 = 1,883,111 m3 

• Volume of EMF effects within the water-column: 1,883,111 + 178,550 = 2,061,661 m3 
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 EMF influence will, therefore, be present across a total volume of 0.0039 km3 across the 
Project, with this value including both the water column and seabed. EMF influence will 
be present within 0.0019 km3 of seabed within the Proposed Development, and 
0.0021 km3 of the water column. Assuming a water depth of 50 m across the Study Area, 
this constitutes approximately 0.00054 % of total available water volume across the fish 
and shellfish Study Area. 

 This volume is considered negligible in the context of both the array and EEC, and the 
wider Study Area. EMF effects will be confined to the highly localised area immediately 
surrounding the cable, which in practice will often be shielded with rock protection. 
Therefore, the magnitude of EMF is considered low. 

 Elasmobranchs are known to use electroreceptive organs, the Ampullae of Lorenzini, 
for the detection of bioelectric fields produced by prey items, as well as for navigation 
and a range of social behaviours. Basking sharks filter-feed on zooplankton and it is 
thought they identify energy-rich foraging patches through electroreception (Sims & 
Quayle 1998; Kempster & Collin 2011). The effects of anthropogenic EMFs on the ability 
of basking sharks to locate prey with their electroreceptors are, however, unknown. It is 
possible within the immediate vicinity of the cables elasmobranchs will experience 
reduced sensitivity to natural electric fields as a result of increased background EMF. 
Although only a small total area of the wider Study Area is determined to the impacted 
by EMF effects from cables, it is acknowledged that elasmobranchs have higher levels 
of electroreceptive sensitivity when compared to other teleost species. Therefore, the 
sensitivity of the elasmobranch receptor group to EMF effects from cables is determined 
to be medium. 

 The majority of fish species within the other receptor groups (demersal, pelagic and 
migratory) are thought to have significantly reduced reliance on electrosensitivity when 
compared to elasmobranchs. In addition, these species are often highly mobile, and 
have a degree of habitat flexibility. It is therefore likely that habitat available within the 
wider region will be both suitable and accessible for species displaced by EMF effects. 
It is possible that changes in local EMF regime may influence the behaviour of migratory 
fish through the disruption of access to natal rivers. However, both Atlantic salmon and 
seatrout are unlikely to encounter areas of increased EMF effect as these species spend 
the majority of their time in the upper water column during migration, away from the 
majority of EMF effect (Kristensen et al., 2018; Normandeau et al., 2011; Strøm et al., 
2018). 

 Although up to 178,550 m3 of EMF influence will be present within the water column, 
this volume is considered negligible when considering the total available volume of both 
the array area and wider Study Area. European eels have been shown to exhibit no 
change in migratory behaviour in the presence of subsea export cables of higher 
voltages (and therefore increased EMF effects) than are expected for this Project 
(Westerberg and Lagenflet, 2008). 

 Electricity transmission within the marine environment will cause cables to become 
heated relative to the ambient environment. These heating effects may influence 
migration behaviour in temperature sensitive species. Transmission assets for the 
Proposed Development are predicted to result in a maximum localised temperature 
change of 5.5°c within the sediment, with changes in water temperature likely to 
dissipate within the first few centimetres from the cable. In most instances cables will be 
buried to target depth of 1.5 m, however on occasion these may be surface laid with 
cable protection or within the water column.  
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 Any elevations in surface temperature are expected to be limited to within tens of 
centimetres from the cable. Given this highly limited spatial extent it is expected that any 
adverse effects will be insufficient to create a barrier to movement. Migratory fish species 
are highly mobile and capable to avoiding such highly localised areas if these are outside 
their range of temperature tolerance. 

 For the above reasons, the sensitivity of the demersal, pelagic and migratory fish 
receptor groups to EMF effects from cables is considered low. 

 Shellfish species, especially those with nearshore life stages may also display changes 
in behaviour in areas of increased EMF effect. EMF effects have been shown to result 
in minimal changes in crab behaviour under lab conditions (PTEC, 2014), whilst field 
studies in the Baltic sea observed no impacts on the migratory routes of a range of 
shellfish species (OSPAR, 2009). Scott et al., 2021 demonstrated that brown crab 
reduce roaming behaviour and exhibit an attraction to EMF despite potential 
physiological stress. Sea urchin fertilisation has been shown to be delayed by up to an 
hour under the effect of increased EMFs, however the magnetic field strength used 
during the lab study used magnetic fields several orders of magnitude greater than those 
expected for this project (0.1 mT) (Zimmerman et al., 1990). It is, therefore, concluded 
that the sensitivity of the shellfish receptor group to EMF effects from cables is 
considered negligible. 

 Considering the low magnitude of impact and medium, low and negligible sensitivities 
of the receptor groups, EMF effects from cables is to be considered to result in a minor 
adverse effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

Disturbance, injury and mortality from subsea noise produced via operational 
activities 

 During operation, WTGs are known to produce noise in the form of mechanically 
generated vibrations from rotating machinery in the turbines. A full assessment of these 
underwater noises is provided in Volume 3, Technical Appendix 12.2: Underwater Noise 
and Vibration Technical Report. The noise source for most operational wind turbines is 
the radiating area of the foundation in the water column.  

 For a monopile, this is the surface area of the cylindrical pile in the water column. Other 
fixed foundations such as jacket or tripod foundations are more complex. Floating 
turbines have a significantly reduced radiating area which is limited by the volume of the 
weighted and buoyant section that rests beneath the sea surface. 

 Assessment conducted in Volume 3, Technical Appendix 12.2: Underwater Noise and 
Vibration Technical Report suggests an upper limit of 118 dB SPLRMS at 150 m from the 
largest proposed WTG for the Project. At 10 m, this would be 145 dB SPLRMS, or 122 dB 
at 100 m. Based on the criteria from Popper et al. (2014) for continuous noise, the TTS 
threshold of 158 dB SPLRMS would require an individual to be much closer than 10 m for 
12 hours continuously, which, for a source near the surface in depths of the order of 80 
m would be very low risk. As studies have shown that fish populations have increased 
in the vicinity of offshore wind farms (Stenberg et al. 2015), there appears to be a 
negligible risk to fish from operational turbines. 
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 The assessment conducted within Volume 3, Technical Appendix 12.2: Underwater 
Noise and Vibration Technical Report also determined that the combined noise of 
multiple turbines within the array area were unlikely to lead to more a significant impact. 
When 100 m from a given turbine, the noise level produced via operation was 
determined as being 122 dB SPLRMS. Using the predicted minimum separation of 
1,000 m between WTG’s, the predicted noise contribution of the next turbine was 
determined as being 23 dB lower, which combined would contribute less than 0.1 dB to 
the overall noise level from the closest turbine. At the centre-point between two turbines 
separated by 1,000 m, the theoretical noise level would be under 110 dB, well below 
any impact threshold. The contribution to a receptor’s total noise exposure from any 
other turbine will therefore be negligible. 

 Cable snapping has been identified in previous FLOW project Environmental 
Statements and is thought to be a result of tension release from mooring lines. There is 
the potential for this effect to occur during operation of the Project, and so the effects 
have been considered within this assessment. The Hywind Scotland Pilot Park Project 
(FLOW) recorded up to 23 ‘snaps’ per day, with less than 10 snaps per day exceeding 
160 dB SPLpeak at the measurement position, 150 m from the turbine. A potential 
cumulative SEL of up to 157 dB re 1 µPa2s over 24 hours caused by snapping chains 
from six turbines was determined by Xodus (2015) for the Hywind Scotland Pilot Park 
Project. For 10 turbines, the maximum number for the Project, this is determined to 
equate to approximately 160 dB SEL re 1 µPa2s.  

 This prediction makes a series of worst-case assumptions (e.g., all turbines producing 
the maximum number of snaps in a day, equivalent noise levels from multiple locations 
affecting a receptor to the same degree) and this level is below any PTS or injury criteria 
fish receptors. 

 Due to the limits of subsea noise produced via operational activities being below the 
threshold for any PTS or injury criteria to fish, the magnitude of this impact is considered 
negligible, and the sensitivity to all receptor groups is also considered negligible. 
Therefore, subsea noise produced via operational activities is considered to result in a 
negligible effect, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to 
non-significant in EIA terms and significance of residual effects remains as detailed 
above. 

10.6.4 Decommissioning 

 During the decommissioning phase there is potential for WTG, foundation and cable 
removal activities to impact fish and shellfish. The impacts identified to occur during 
decommission are the same of those assessed during construction and include: 

• Temporary habitat disturbances/damage to sedentary species via moorings and 
cable installation; 

• Increased suspended sediment and sediment deposition; and 

• Disturbance, injury and mortality from subsea noise produced via construction 
activities. 

 The magnitude of these impacts and the sensitivity of the receptor groups is considered 
to remain the same as per the construction phase impacts, although in practice they are 
likely to be reduced for decommissioning. Therefore, the same conclusions on effect 
significance are predicted. 
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10.6.5 Effects on Human Health 

 There will be no effects on population or human health in relation to fish and shellfish. 

 Additional Mitigation 

 No additional mitigation is suggested in relation to fish and shellfish. 

 Monitoring 

 No additional monitoring is proposed for fish and shellfish ecology.  

 Inter-Related Effects 

 The assessment of impacts arising from construction, operation and decommissioning 
of the Project indicates that impacts on receptors addressed in different aspects of the 
Project may potentially further contribute to the impacts assessed on fish and shellfish 
and vice versa. These are primarily from Chapter 9: Marine and Coastal Ecology; 
Chapter 12: Marine Mammals; and Chapter 15: Commercial Fisheries. 

 The worst-case impacts assessed within this Chapter take these interactions into 
account and therefore the impact assessments are considered conservative and robust. 
For clarity, the areas of interaction between impacts are listed below: 

• Temporary habitat disturbances and/or damage. This has been assessed within 
Section 10.6.2 of this chapter, and in Chapter 6: Marine and Coastal Processes, 
Chapter 9: Marine and Coastal Ecology and Chapter 12: Marine Mammals; 

• Increased suspended sediment and sediment deposition. This has been assessed 
within Section 10.6.2 of this chapter, and in Chapter 6: Marine and Coastal 
Processes, Chapter 9: Marine and Coastal Ecology and Chapter 12: Marine 
Mammals; 

• Disturbance, injury and mortality from subsea noise. This has been assessed within 
Section 10.6.2 and Section 10.6.3 of this chapter, and in Chapter 9: Marine and 
Coastal Ecology and Chapter 12: Marine Mammals; 

• Long-term loss of habitat via Project infrastructure. This has been assessed within 
Section 10.6.3 of this chapter, and in Chapter 9: Marine and Coastal Ecology and 
Chapter 12: Marine Mammals;  

• Reduced fishing pressures within the Project area. This has been assessed within 
Section 10.6.3 of this chapter, and in Chapter 15: Commercial Fisheries; and 

• EMF effects from cables. This has been assessed within Section 10.6.3 of this 
chapter, and in Chapter 9: Marine and Coastal Ecology and Chapter 12: Marine 
Mammals. 

 Cumulative Effects Assessment 

 A Cumulative Effects Assessment (CEA) has been made based on existing and 
proposed developments in the Study Area (Chapter 30: Cumulative Effects). The 
approach to the CEA is described in Chapter 30: Cumulative Effects. Cumulative effects 
are defined as those effects on a receptor that may arise when the development is 
considered together with other reasonably foreseeable projects. Construction for the 
offshore Project is estimated to last 8 months between 2026 and 2027. 
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 The majority of impacts on fish and shellfish receptors associated with this Project have 
a spatial extent that is limited to the site and the immediate local surroundings. Therefore, 
only projects that will affect the immediate local environment shall be screened in for 
consideration in the cumulative assessment. 

 On this basis, the projects considered within this cumulative assessment are the 
Greenlink Interconnector, the Bombora Wave Energy Project, and Project Valorous 
(Table 10.13). Further information is outlined in Chapter 30: Cumulative Effects. 

 The cumulative effects with the nearby Marine Energy Test Area (META) phase 2 project 
are not screened here due to the short lifespan of the Project. The META project is 
expected to be completed by the time that the Proposed Development has commenced. 

Table 10.13 - Summary of projects relevant for Cumulative Assessment in relation to Fish 
and Shellfish 

Project Tier Distance 
from array 
(km) 

Distance 
from 
export 
cable 

Footprint of 
project 
habitat loss 
(km2) 

Construction 
Timings 

Greenlink 
Interconnector 

2 17.8 0 0.16 2023-2024 

META – East 
Pickard Bay 
(Bombora wave 
energy) 

1 40 3.0 1.23 Summer 2022 for a 
maximum duration of 
18 months including 
removal. 

META – Warrior 
Way 

2 51.7 12.6 0.093 As a test site 
deployment and 
recovery will be 
dictated by client 
bookings. There is 
no programme, and 
activity will be 
managed by NtM 
and stakeholder 
updates. 
 

META – Dale 
Road 

2 39.6 2.3 0.195 As a test site 
deployment and 
recovery will be 
dictated by client 
bookings. There is 
no programme, and 
activity will be 
managed by NtM 
and stakeholder 
updates. 

Project Valorous 2 3.3 9.7 4.71 2026-2028 
generating 2029 

1. Value calculated based on estimated 300MW installation and an export cable length of 59km. 
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 The potential cumulative effects of the Pembrokeshire Demonstration Zone (PDZ) have 
not been considered at the time of writing due to the lack of detail with which to assess 
the effects of the proposed project. An EIA Scoping Report was produced and issued to 
NRW in 2018 for a proposed wave/floating wind project however based on discussions 
with Celtic Sea Power (the 3rd party agents for the PDZ) and recent public presentations 
by members of Celtic Sea Power, it is understood the PDZ will be repurposed as an 
offshore electrical hub. In the absence of an updated EIA Scoping Report and insufficient 
project information to allow the effects to be reasonably understood and a cumulative 
assessment undertaken, it has been omitted from this assessment.  

 For those reasons identified above, including the absence of EIA Scoping Reports, the 
potential cumulative impacts of the recently announced Llyr 1, Llyr 2 and Whitecross 
FLOW projects are also omitted from this cumulative assessment. 

 As set out in PINS Guidance Note 17: Cumulative Effects Assessment, the Project 
proposed an assessment cut-off date of 1 October 2021 to allow the finalisation of the 
EIA and HRA assessments, even if project information came forward between the cut-
off date and submission. This was agreed with NRW Marine Licensing, noting that in the 
absence of S.36/Marine Licence guidance the Project was drawing upon the best 
available advice. It is understood that should sufficient detail of these projects come 
forward following submission the Project may be requested to provide additional 
information during the determination period.  

 The likelihood of any significant cumulative effects on fish and shellfish occurring would 
largely depend on the extent of development for each project, in particular development 
that interacts with the seabed and results in a loss of benthic habitat. Additionally, the 
cumulative effects of EMF and underwater sound have the potential to cause significant 
impacts. The extent of all cumulative effects will be largely dependent on the timings of 
the construction, operational and decommissioning phases of the other projects and the 
temporal overlap likely to occur. 

 The consideration of projects that could result in potential cumulative effects is assessed 
based on the results of the assessment, a review of the status of other projects, and the 
professional judgement of specialist consultants. 

10.10.2 Construction 

Temporary habitat disturbance/damage 

 The Greenlink Interconnector and META projects will be in operation once construction 
of the Project commences, thus the only cumulative effects via temporary habitat 
disturbance would be during any maintenance works of the respective installations. 
Should repair works of the Greenlink cable and/or META project components be 
required during the construction period of the Project it is unlikely that the cumulative 
effects would change the magnitude of the impact from minor. This is a result of both 
the availability of habitat across the wider Study Area and the low likelihood of repairs 
works being required simultaneous with Project works. Therefore, the cumulative effect 
would be minor adverse, which is not significant in EIA terms. 

 The Project is expected to be in operation once the construction of Project Valorous 
commences, and as such the only cumulative effect for this impact would be during 
maintenance works of the Project. For the same reasons as above, the cumulative effect 
is considered minor adverse, which is not significant in EIA terms 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 
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Increased suspended sediment and sediment deposition 

 An increase in the magnitude of suspended sediment and sediment deposition effects 
as a result of cumulative effects has the potential to occur. However, for this increase in 
magnitude to take place these works would need to occur simultaneously and in close 
proximity to the Project. As assessed in Section 10.6.2 the majority of sediment is likely 
to have settled out of the water column within one tidal excursion, and therefore the 
works would need to occur within the same tidal cycle. It is also determined that the 
distance over which plume extents are likely to cover is >2 km outside of specific tidal 
conditions.  

 Therefore, no cumulative effect is predicted, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

Disturbance, injury and mortality from subsea noise 

 The Greenlink Interconnector and META projects will be in operation once construction 
of the Project commences, thus the only cumulative effects via subsea noise would be 
during any maintenance works of the respective installations. Should repair works of the 
Greenlink cable and/or META project components be required during the construction 
period of the Project it is unlikely that the cumulative effects would change the magnitude 
of the impact from minor or negligible. This is a result of both the distance these sites 
are from the Project, and the low likelihood of repairs works being required simultaneous 
with Project works. Therefore, the cumulative effect would be minor adverse, which is 
not significant in EIA terms 

 Project is expected to be in operation once the construction of Project Valorous 
commences, and as such the only cumulative effect for this impact would be during 
maintenance works of the Project. For the same reasons as above, the cumulative effect 
is considered minor adverse, which is not significant in EIA terms 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

10.10.3 Operation and Maintenance 

Long-term loss of habitat via project infrastructure 

 The Project estimates a total long-term loss of habitat of 163,001 m2. The total area of 
estimated long-term loss of habitat of all other projects considered is 6,401,300 m2. 
While the impact of this habitat loss is estimated to extend for the lifetime of these 
projects, the area effected is highly localised, and is of limited scale when compared to 
the available habitat in the wider Study Area. As discussed in Section 10.6.3 this 
availability of habitat in combination with the mobility of the majority of receptor groups 
means that only a small number of individuals are likely to be affected by this habitat 
loss. Any populations that are affected are likely to recover quickly. Therefore, the 
cumulative effect would be minor adverse, which is not significant in EIA terms 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 
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Temporary habitat disturbance via repair and remediation works 

 The Greenlink Interconnector, and META projects will be in operation alongside the 
Project. Cumulative effects would only be likely to occur should repair and remediation 
works be required on both the Project and these installations simultaneously. With the 
exception of the Greenlink Interconnector cable crossing, all projects are at distances 
significant enough to prevent a change in the assessment of magnitude of this impact 
as a result of cumulative effect. At the cable crossing there is the potential for repairs 
and remediation works to overlap or occur in close proximity to one another. Should this 
occur it is unlikely that the cumulative effects would change the magnitude of the impact 
from minor due to the wide availability of similar habitat across the wider Study Area. 
Therefore, the cumulative effect would be minor adverse, which is not significant in EIA 
terms 

 The Project is expected to be in operation once the construction of Project Valorous 
commences, and as such the only cumulative effect for this impact would be during 
maintenance works of the Project. For the same reasons as above, the cumulative effect 
is considered minor adverse, which is not significant in EIA terms 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

Increased suspended sediment and sediment deposition via repair and 
remediation works 

 A change in the magnitude of suspended sediment and sediment deposition effects as 
a result of cumulative effects has the potential to occur. However, for this increase in 
magnitude to take place repair and remediation works for multiple projects would have 
to take place close both spatially and temporally. As assessed in Section 10.6.2 the 
majority of sediment is likely to have settled out of the water column within one tidal 
excursion. Therefore, the cumulative effect would be minor adverse, which is not 
significant in EIA terms 

 Construction of Project Valorous is likely to occur during the operational stage of the 
Project. Although there is a possibility of sediment plume overlap at this distance, the 
SSC effects are not likely to increase in magnitude due to the settlement that will have 
occurred prior to plume combination. Therefore, the cumulative effect would be minor 
adverse, which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

Fish aggregating device and collision effects 

 The effects of FAD have been determined for this project to be low for all receptors. It is 
unlikely that the cumulative FAD effect between projects will result in a significant impact 
on fish and shellfish populations within the wider Study Area due to the low overall 
footprint of these installations. Therefore, the cumulative effect would be minor adverse. 
which is not significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 
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Reduced fishing pressures within the Project area 

 During the operation phase of the Project, it is likely that a reduction in fishing pressure 
will occur within the array area. This is only likely to impact >12 m offshore mobile gear 
vessels due to the distance the array area is offshore. The reduction in fishing pressure 
likely to result from the Greenlink Interconnector and META projects are therefore 
unlikely to interact with the Project due to their location further inshore. Differences in 
both available habitat and fishing gear account for this minor beneficial cumulative 
effect, which is not significant in EIA terms. 

 There may be a cumulative effect with the Project between Project Valorous. The 
maximum area lost to the >12 m offshore mobile gear vessels receptor group (inclusive 
of a 1 nm buffer zone around each project) as a result of the Proposed Development 
would be approximately 300 km2 . The high mobility of the majority of receptor species 
mean that it is unlikely for this to result in a significant impact on local fish and shellfish 
populations. Therefore, the cumulative effect would be minor beneficial, which is not 
significant in EIA terms. 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

Electromagnetic Frequency effects from cables 

 The total length of cable with the potential to cause EMF effects from the Project has 
been assessed as 72.9 km. The length of Greenlink Interconnector cable within UK 
waters is estimated at 73.9 km. An estimated 0.33 km of cable are currently suggested 
for the META project. Project Valorous will require an export cable and inter-array cables, 
however the length of these cables has not yet been determined. These projects are 
likely to be situated up to 21 km from the Pembrokeshire Coast, and this distance has 
therefore been used for this assessment.  

 Not accounting for potential array cables, the estimated area of EMF effect across 
projects, assuming a 4 m radius for all cables, is determined to be 0.010 km3 (as per 
calculations in Section 10.6.3). Even when considering the additional area of EMF effect 
likely to result from the array cables for Project Valorous and Project Erebus this volume 
is considered negligible in the context of the wider Study Area, and therefore the 
cumulative effect is considered minor adverse, which is not significant in EIA terms 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

Disturbance, injury and mortality from subsea noise produced via operational 
activities 

 The Greenlink Interconnector, and META projects will be in operation alongside the 
Project. Project Valorous will be undergoing construction following the start of Project 
operation, with concurrent operation being expected to start in 2029. Operational noise 
of the Project is anticipated to be negligible as outlined in Section 10.6.3, with both 
turbine and cable snapping effects being assessed as well below the threshold of effect 
for all receptor groups.  
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 Cumulative effects of subsea noise would therefore only be likely to occur should repair 
and remediation works be required on both the Project and these installations 
simultaneously. It is unlikely that the cumulative effects would change the magnitude of 
the impact from negligible. This is a result of both the distance these sites are from the 
Project, and the low likelihood of repairs works being required simultaneous with Project 
works. Therefore, the cumulative effect would be negligible, which is not significant in 
EIA terms 

 None of the effects identified above are major or moderate adverse (significant in EIA 
terms). Therefore, no additional mitigation is required to reduce the significance to non-
significant in EIA terms and the significance of residual effects remain as detailed above. 

10.10.4 Decommissioning 

 The same type and significance of cumulative impacts as described for the construction 
phase would potentially arise if decommissioning of the Project and the other projects in 
the vicinity occurred simultaneously, resulting in no greater than minor adverse effects. 

 Transboundary 

 No transboundary effects are predicted to result from the construction, O&M and 
decommissioning of the proposed Project on fish and shellfish receptors. 

 Summary 

 This Chapter has assessed the potential impacts which may occur on fish and shellfish 
within the construction, operation and decommissioning phases of the Project. 

 Review of the existing baseline concluded that the array and ECC areas are currently 
occupied by a range of fish and shellfish species across a range of receptor groups. 
These receptor groups recognise any potential differences in environmental sensitivity 
and have been defined as follows: 

• Elasmobranchs; 

• Pelagic fish; 

• Demersal fish 

• Migratory fish; and 

• Shellfish. 

 For the assessment of impacts related to subsea noise the following receptor groups 
have been used: 

• Fish with no swim bladder; 

• Fish with a swim bladder not used in hearing; 

• Fish with a swim bladder used in hearing; and 

• Fish eggs and larvae. 

 Further, regions of the array area and ECC have the potential to act as spawning and 
nursery grounds for a range of species across receptor group. Further assessment for 
the potential spawning grounds of both Atlantic herring and sandeel was conducted 
using a wide range of available data. 
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 It was determined that the array area and ECC was located within a region 
representative of the wider Study Area, with no areas of unique habitat or active 
spawning ground identified. 

 Potential pressures considered by this assessment included loss of habitat (both 
temporary and long-term); sediment suspension and deposition; noise; FAD effects; 
EMF effects; and fisheries displacement effects. With consideration of the standard and 
additional mitigation measures, the effect of all pressures was assessed as minor 
adverse or negligible, even when assessed with worst-case scenarios. The standard 
and additional mitigation measures will be implemented to ensure that the risks to fish 
and shellfish are managed effectively over the lifetime of the Project. The EIA concluded 
that the significance of effect was not significant, as outlined in Table 10.14. 

 No significant cumulative effects on fish and shellfish have been identified (Table 10.15). 
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Table 10.14 – Summary of Effects for Fish and Shellfish 

Description of Effect Significance of Potential Effect 
(assuming standard mitigation 
implemented) 

Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 
Adverse 

Significance Beneficial/ 
Adverse 

Construction 

Temporary habitat 
disturbances/damage to 
sedentary species via moorings 
and cable installation 

Minor Adverse NA Minor Adverse 

Increased suspended sediment 
and sediment deposition 

Fish adult life 
stages: Negligible 

Fish eggs/larval life 
stages, spawning 
and nursery 
grounds, and 
shellfish: Minor 

Adverse NA Fish adult life 
stages: 
Negligible 

Fish eggs/larval 
life stages, 
spawning and 
nursery 
grounds, and 
shellfish: Minor 

Adverse 

Low-level, non-impulsive subsea 
noise 

Negligible - NA Negligible - 

High-level impulsive subsea noise 
(piling) 

Minor Adverse NA Minor Adverse 

Disturbance, injury and mortality 
from subsea noise produced via 
UXO 

Minor Adverse NA Minor Adverse 
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Description of Effect Significance of Potential Effect 
(assuming standard mitigation 
implemented) 

Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 
Adverse 

Significance Beneficial/ 
Adverse 

Operation 

Long-term loss of habitat via 
project infrastructure 

Minor Adverse NA Minor Adverse 

Temporary habitat disturbances 
via repair and remediation works 

Minor Adverse NA Minor Adverse 

Increased suspended sediment 
and sediment deposition via 
repairs and remediation works 

Fish adult life 
stages: Negligible 

Fish eggs/larval life 
stages, spawning 
and nursery 
grounds, and 
shellfish: Minor 

Adverse NA Fish adult life 
stages: 
Negligible 

Fish eggs/larval 
life stages, 
spawning and 
nursery 
grounds, and 
shellfish: Minor 

Adverse 

Fish aggregating device and 
collision effects 

Minor Adverse NA Minor Adverse 

Reduced fishing pressures within 
the Project area 

Negligible - NA Negligible - 

EMF effects from cables Minor Adverse NA Minor Adverse 

Disturbance, injury and mortality 
from subsea noise produced via 
operational activities 

Negligible - NA Negligible - 
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Description of Effect Significance of Potential Effect 
(assuming standard mitigation 
implemented) 

Additional Mitigation Measure Significance of Residual Effect 

Significance Beneficial/ 
Adverse 

Significance Beneficial/ 
Adverse 

Decommissioning 

Temporary habitat disturbance via 
removal of moorings and cables 

Minor Adverse NA Minor Adverse 

Increased suspended sediment 
and sediment deposition 

Fish adult life 
stages: Negligible 

Fish eggs/larval life 
stages, spawning 
and nursery 
grounds, and 
shellfish: Minor 

Adverse NA Fish adult life 
stages: 
Negligible 

Fish eggs/larval 
life stages, 
spawning and 
nursery 
grounds, and 
shellfish: Minor 

Adverse 

Disturbance, injury and mortality 
from subsea noise produced via 
decommissioning activities 

Minor Adverse NA Minor Adverse 
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Table 10.15 – Summary of Cumulative Effects for Fish and Shellfish 

Description of Effect Cumulative Developments Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Construction 

Temporary habitat 
disturbances/damage to sedentary 
species via moorings and cable 
installation 

 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Increased suspended sediment and 
sediment deposition 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Disturbance, injury and mortality 
from subsea noise produced via 
construction activities 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Operation 

Long-term loss of habitat via project 
infrastructure 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 
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Description of Effect Cumulative Developments Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Temporary habitat disturbances via 
repair and remediation works 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Increased suspended sediment and 
sediment deposition via repairs and 
remediation works 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Fish aggregating device and collision 
effects 

Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Reduced fishing pressures within the 
Project area 

Greenlink Interconnector 

META projects 

Project Valorous 

Negligible - 

EMF effects from cables Greenlink Interconnector 

META projects 

Project Valorous 

Minor Adverse 

Disturbance, injury and mortality from 
subsea noise produced via 
operational activities 

Greenlink Interconnector 

META projects 

Project Valorous 

 

 

Minor Adverse 
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Description of Effect Cumulative Developments Significance of Cumulative Effect 

Significance Beneficial/ Adverse 

Decommissioning 

The same type and significance of cumulative impacts as described for the construction phase would potentially arise if decommissioning of the Project and 
the other projects in the vicinity occurred simultaneously, resulting in no greater than minor adverse impacts. 
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