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8. BENTHIC SUBTIDAL AND INTERTIDAL ECOLOGY 

8.1. INTRODUCTION  

1. This chapter of the Offshore Environmental Impact Assessment (EIA) Report presents the assessment of 

the likely significant effects (as per the “EIA Regulations”) on the environment of the Berwick Bank Wind 

Farm offshore infrastructure which is the subject of this application (hereafter referred to as “the Proposed 

Development”) on benthic subtidal and intertidal ecology. Specifically, this chapter considers the likely 

significant effects of the Proposed Development seaward of Mean High Water Springs (MHWS) during the 

construction, operation and maintenance, and decommissioning phases.  

2. Likely significant effect is a term used in both the “EIA Regulations” and the Habitat Regulations. Reference 

to likely significant effect in this Offshore EIA Report refers to “likely significant effect” as used by the “EIA 

Regulations”. This Offshore EIA Report is accompanied by a Report to Inform Appropriate Assessment 

(RIAA) (SSER. 2022c) which uses the term as defined by the Habitats Regulations Appraisal (HRA) 

Regulations. 

3. The assessment presented is informed by the following technical chapters:  

• volume 2, chapter 7: Physical Processes; and  

• volume 2, chapter 9: Fish and Shellfish Ecology. 

4. This chapter summarises and draws on information contained within the Benthic Subtidal and Intertidal 

Ecology Technical Report (refer to volume 3, appendix 8.1) which provides a detailed characterisation of 

the benthic ecology of the benthic subtidal and intertidal ecology study area based on a desktop review 

and site-specific benthic surveys. 

8.2. PURPOSE OF THIS CHAPTER 

5. The primary purpose of the Offshore EIA Report is outlined in volume 1, chapter 1. It is intended that the 

EIA Report will provide the Scottish Ministers, statutory and non-statutory stakeholders with sufficient 

information to determine the likely significant effects of the Proposed Development on the receiving 

environment. 

6. In particular, this Benthic Subtidal and Intertidal Ecology Offshore EIA Report chapter: 

• presents the existing environmental baseline established from desk studies, and site-specific surveys; 

• identifies any assumptions and limitations encountered in compiling the environmental information; 

• presents the likely significant environmental impacts on benthic subtidal and intertidal ecology arising from 

the Proposed Development and reaches a conclusion on the likely significant effects on benthic subtidal 

and intertidal ecology, based on the information gathered and the analysis and assessments undertaken; 

and 

• highlights any necessary monitoring and/or mitigation measures which are recommended to avoid, 

prevent, minimise, reduce, or offset the likely significant adverse environmental effects of the Proposed 

Development on benthic subtidal and intertidal ecology. 

8.3. STUDY AREA 

7. For the purposes of the benthic subtidal and intertidal ecology assessment, two study areas have been 

defined as follows. 

• The benthic subtidal and intertidal ecology study area has been defined as the area encompassing the 

Proposed Development array area, the Proposed Development export cable corridor (including intertidal 

habitats up to MHWS) and associated landfall. This is the area within which the site-specific benthic 

subtidal and intertidal surveys were undertaken (Figure 8.1). The benthic subtidal and intertidal ecology 

study area extends to encompass a large area at the shore as two landfall sites were originally 

investigated, and one was subsequently removed from consideration. It should be noted that the spatial 

extent of the site-specific benthic subtidal surveys included some areas which, due to refinements to the 

boundary of the Proposed Development, extend beyond the boundary of Proposed Development benthic 

subtidal and intertidal ecology study area shown in Figure 8.1. This resulted in some sampling of areas to 

the north-west, south-west and south-east of the Proposed Development array area, and also inshore 

areas to the south of the Proposed Development export cable corridor. The data collected from these 

areas were analysed and included in the baseline characterisation as they provide further context to the 

data collected within the Proposed Development benthic subtidal and intertidal ecology study area. 

• The regional benthic subtidal and intertidal ecology study area encompasses the wider northern North Sea 

habitats and includes the neighbouring consented offshore wind farms and designated sites. It has been 

characterised by desktop data and has been used to provide a wider context to the site-specific data. 

8. Both study areas were discussed and agreed with the statutory consultees (Table 8.5) as part of the Road 

Map process (see volume 3, appendix 8.2), and the regional benthic subtidal and intertidal ecology study 

area was reduced in size from a larger area which covered a wider section of the North Sea, on advice 

from Marine Scotland Science and NatureScot. 

9. The offshore topic of benthic subtidal and intertidal ecology study includes the intertidal area. This intertidal 

area overlaps with the onshore topic of ecology and ornithology (landward of MLWS). 
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Figure 8.1: Benthic Subtidal and Intertidal Ecology Study Area and Regional Study Area 
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8.4. POLICY AND LEGISLATIVE CONTEXT 

10. Policy and legislation on renewable energy infrastructure is presented in volume 1, chapter 2 of the 

Offshore EIA Report. Policy and legislation specifically in relation to benthic subtidal and intertidal ecology, 

is contained in Scotland’s National Marine Plan (Scottish Government, 2015), the Sectoral Marine Plan for 

Offshore Wind Energy (Marine Scotland Science, 2011), the Sectoral Marine Plan for Offshore Wind 

Energy (Scottish Government, 2020) and the United Kingdom (UK) Marine Policy Statement. A summary 

of the legislative provisions relevant to benthic intertidal and subtidal ecology are provided in Table 8.1, 

with other relevant policy provisions set out in Table 8.2 to Table 8.4.  

 

Table 8.1: Summary of Habitat Regulations (Conservation of Offshore Marine Habitats and Species 
Regulations 2017, Conservation (Natural Habitats, &c.) Regulations 1994 and Conservation of 
Habitats and Species Regulations 2017). Relevant to Benthic Subtidal and Intertidal Ecology 

Summary of Relevant Legislation How and Where Considered in the EIA Report 

Designated Sites 

Before deciding to undertake, or give any consent, 
permission or other authorisation for, a plan or project which 
is to be carried out on or in any part of the waters, or on, or 
in any part of the seabed or subsoil comprising the offshore 
marine area, or on or in relation to an offshore marine 
installation, is likely to have a significant effect on a 
European offshore marine site or a European site (either 
alone or in combination with other plans or projects), and is 
not directly connected with or necessary to the management 
of the site, a competent authority must make an appropriate 
assessment of the implications for the site in view of that 
site’s conservation objectives. 

All the relevant European sites have been identified in section 8.7, 
along with their proximity to the Proposed Development. 
Furthermore section 8.11 assesses the significance of the effect of 
the Proposed Development on benthic ecology including on 
designated sites with benthic subtidal and intertidal qualifying 
features.  

 

Table 8.2: Summary of the Scottish National Marine Plan Relevant to Benthic Subtidal and Intertidal 
Ecology 

Summary of Relevant Policy Framework How and Where Considered in the EIA Report 

General Policies  

Development and use of the marine environment must: 

• Comply with legal requirements for protected areas and 
protected species; 

• Not result in significant impact on the national status of 
Priority Marine Features (PMF); and 

• Protect and, where appropriate, enhance the health of the 
marine area. 

Protected areas, protected species and priority marine features 
PMFs are identified in Table 8.9. Section 8.11 assesses the 
significance of the effect of the Proposed Development on 
benthic subtidal and intertidal ecology.  

Protected sites are being established to meet national 
objectives, designated Marine Protected Areas marine 
protected areas (MPA) as well as former Natura Sites, marine 
components of Sites of Special Scientific Interest (SSSI) and 
Ramsar sites. The management requirements of each of these 
designation types must be met. 

Protected sites are identified under section 8.7. The 
environmental assessment in section 8.11 assessed the 
significance of the effects of the Proposed Development 
including on the features of the relevant designated sites. 

Summary of Relevant Policy Framework How and Where Considered in the EIA Report 

The Marine Acts place a duty on all regulators to ensure that 
there is no significant risk of hindering the achievement of the 
conservation objectives of a marine protected area 
(MPA) before giving consent to an activity. Where an ongoing 
activity presents a significant risk of hindering the achievement 
of the conservation objectives of an MPA there will be a 
management intervention. This intervention will be practical and 
proportionate, utilising the most appropriate statutory 
mechanism to reduce the risk.  

The environmental assessment in section 8.11 assessed the 
significance of the effects of the Proposed Development 
including on the features of the relevant designated sites.  

Opportunities to reduce the introduction of invasive and non-
native species (INNS) to a minimum or proactively improve the 
practice of existing activity should be taken when decisions are 
being made. 

The potential for effects associated with non-native species on 
benthic species and habitats and their likely significance is 
assessed in section 8.11. As outlined in Table 8.32, the 
Applicant is committed to engaging in discussions with Marine 
Scotland Science and the SNCBs to identify and contribute to 
strategic monitoring to understand the impact of hard structure 
colonisations and changes in community structure and local 
species diversity. 

Cumulative impacts affecting the ecosystem of the marine plan 
area should be addressed in decision making and plan 
implementation. 

The cumulative impact effects of this project alongside others in 
the region is assessed in section 8.12. 

Offshore Wind and Marine Renewable Energy Policies 

Marine planners and decision makers should support the 
development of joint research and monitoring programmes for 
offshore wind and marine renewables energy developments. 

The potential need for monitoring is considered in paragraph 
477 and Table 8.32. As outlined in Table 8.32, the Applicant is 
committed to engaging in discussions with Marine Scotland 
Science and the SNCBs to identify, and input to, strategic 
benthic monitoring of the colonisation of hard substrate, 
changes in community structure and local species diversity if 
available. 

 

Table 8.3: Summary of the Sectoral Marine Plan for Offshore Wind Energy (2020) Relevant to Benthic 
Subtidal and Intertidal Ecology 

Summary of Relevant Policy Framework How and Where Considered in the EIA Report 

Offshore Wind and Marine Renewable Energy Policies  

Regional cumulative effects include the potential for adverse effects 
on bird populations, benthic habitats, cetaceans, navigational safety, 
seascape/landscape and commercial fisheries. The Plan includes 
measures to mitigate likely significant effects at various scales. 

The cumulative effects of the Proposed Development 
alongside others in the region is assessed in section 
8.12. 

 

Table 8.4: Summary of the UK Marine Policy Statement Relevant to Benthic Subtidal and Intertidal Ecology 

Summary of Relevant Policy Framework How and Where Considered in the EIA Report 

General Policies 

Ensure a sustainable marine environment which promotes healthy, 
functioning marine ecosystems and protects marine habitats, species 
and our heritage assets. 

The magnitude of impacts and the sensitivity of important 
ecological features (IEFs) are assessed in section 8.11 to 
determine if the impact would be major and therefore a 
significant change from the baseline and if the effect on 
the relevant feature is likely to be significant. The effect 
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Summary of Relevant Policy Framework How and Where Considered in the EIA Report 

of a shifting baseline caused by climate change is 
discussed in paragraph 43.  

Biodiversity is protected, conserved and where appropriate recovered 
and loss has been halted. 

The magnitude of impacts and the sensitivity of 
ecological features is assessed in section 8.11 to 
determine if the effect on the relevant feature is likely to 
be significant and, where appropriate, mitigation 
measures are proposed. The magnitude of impacts on 
important ecological features is considered as well as 
mitigation measures where appropriate in section 8.11. 
The potential future impact of climate change on 
biodiversity is discussed in paragraph 43 and volume 3, 
appendix 21. 

 

8.5. CONSULTATION  

11. The Benthic Subtidal and Intertidal Ecology Road Map was a ‘live’ document which has been used as a 

tool to facilitate early engagement with stakeholders and subsequent engagement throughout the pre -

application phase of the Proposed Development including reaching points of agreement on scoping 

impacts out of the assessment, and/or agreeing the level of assessment which will be presented for 

impacts, so that the focus in the Offshore EIA Report submission documents is on likely significant 

environmental effects as defined by the EIA Regulations.  

12. The Benthic Ecology, Fish and Shellfish Ecology and Physical Processes Road Map (up to date at the 

point of Application) is presented as volume 3, appendix 8.2 and documents meetings and discussion 

points. At the request of Marine Scotland – Licensing Operations Team (MS-LOT)1, an Audit Document for 

Post-Scoping Discussions (volume 3, appendix 5.1) has been produced to document discussions on key 

issues, post-receipt of the Berwick Bank Wind Farm Scoping Opinion (MS-LOT, 2022). 

13. A summary of the key issues raised during consultation activities undertaken to date specific to benthic 

subtidal and intertidal ecology is presented in Table 8.5, together with how these issues have been 

considered in the production of this Benthic Subtidal and Intertidal Ecology Offshore EIA Report chapter. 

Further detail is presented within volume 1, chapter 5. 

 

Table 8.5: Summary of Key Consultation of Relevance to Benthic Subtidal and Intertidal Ecology 

Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

Relevant Consultation to Date 

June 2020 MS-LOT/NatureScot/ 
Marine Scotland Science 
(MSS) - pre-scoping 
meeting) 

Additional benthic ecology desktop data 
sources suggested including maps of the 
distribution of PMFs. MSS recommended 
electromagnetic field (EMF) impacts to 
be scoped in.  

Desktop data sources are outlined in Table 
8.6 and in volume 3, appendix 8.1, section 
3.2. Likely significant effects of EMF are 
assessed in section 8.11, starting in 
paragraph 249. The assessment found 

 

 

1 Meeting on 26 April 2022 between MS-LOT, RPS and the Applicant 

Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

benthic IEFs to be insensitive to EMF and 
therefore the impact is negligible. 

June 2020 Marine Scotland – 
Licensing Operations 
Team (MS-LOT) – 
Scoping Opinion  

MS-LOT agree and are content with the 
two Proposed Development benthic 
subtidal and intertidal ecology study 
areas.  

The study areas for the benthic subtidal and 
intertidal ecology impact assessment are 
presented in Figure 8.1. The Proposed 
Development boundary shown in Figure 8.1 
is smaller than, and falls within, the Proposed 
Development benthic subtidal and intertidal 
ecology study area agreed with MS-LOT 
during this consultation. The Proposed 
Development benthic subtidal and intertidal 
ecology study area is therefore deemed to be 
equally applicable to the refined Proposed 
Development.  

July 2020 NatureScot - response to 
Applicant’s Benthic 
Subtidal Survey Scope  

Request for measurements of ocean 
quahog Arctica islandica shells for age 
determination and sediment chemistry 
analysis during the site-specific surveys. 

Method statement updated as requested and 
methods outlined in full in volume 3, 
appendix 8.1, section 3.4.2. 

July 2020 MSS – response to 
Applicant’s Benthic 
Survey Scope  

Recommendation that sufficient samples 
are taken to inform an in-depth particle 
size analysis (PSA) for identification of 
likely sandeel habitat.  

Sample numbers and methods are outlined in 
volume 3, appendix 8.1, section 3.4.2. A full 
sandeel habitat suitability assessment is 
presented in volume 2, chapter 9. 

July 2020 MSS – response to 
Applicant’s Benthic 
Survey Scope  

Concerns regarding data coverage of the 
very near-shore region. 

Characterisation of the nearshore area is 
presented in full in volume 3, appendix 8.1. 
The nearshore area was surveyed to ensure 
characterisation of broad scale nearshore 
habitats within the constraints of surveying in 
shallow water. The survey data collected was 
supplemented with desktop data to ensure a 
detailed characterisation.  

Consultation on the Proposed Development 

September 
2021 

Road Map Meeting 1 
(NatureScot and MSS) 

Colonisation of foundations impact 
pathway should cover change of habitats 
due to having hard infrastructure in soft 
sediments.  

This is assessed in the relevant impact 
(colonisation of hard structures) in 
section 8.11, starting in paragraph 312. The 
current research in this area has found the 
introduction of hard structures has minimal 
impact on soft sediments, although marine 
fouling can lead to changes in sediment. 

Intertidal assessment should consider 
long term habitat loss and disturbance. 

Cable installation at the landfall will be via 
trenchless techniques and so no habitat 
loss/disturbance will occur (see section 8.11, 
paragraph 81).  

Sabellaria spinulosa reef is particularly 
rare on the east coast of Scotland, so all 
areas of reef are important and protected 
as Annex I habitat. Is micro siting 
possible? 

Measures to avoid direct impacts on Annex I 
reef habitats are included as a designed-in 
measure adopted as part of the Proposed 
Development (see Table 8.16).  
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Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

Assessment should make use of the 
Feature Activity Sensitivity Tool (FeAST) 

The FeAST has been used for the sensitivity 
analyses in section 8.11, for example 
paragraph 162. 

Query regarding consideration of 
assessment of unexploded ordnance 
(UXO) clearance. 

Temporary habitat loss associated with UXO 
clearance is assessed in paragraph 79. 
Impacts from the Proposed Development 
with the potential to result in increased 
suspended sediment concentration (SSC) 
are detailed in Table 8.10 and consider 
activities with the potential to disturb the 
greatest volumes of sediment.  

December 
2021 

Road Map Meeting 2 
(NatureScot, MS-LOT 
and MSS) 

MSS highlighted that kelp forests have 
been added to The Oslo and Paris 
Conventions (OSPAR) list of threatened 
and declining habitats. Otherwise, no 
comments on the assessment approach 
presented. 

Full details on IEFs and protection status are 
presented in Table 8.9 (moderate energy 
subtidal rock IEF) and volume 3, appendix 
8.1 which takes into consideration the 
OSPAR status. 

February 
2022 

NatureScot (Scoping 
Opinion) 

All designated sites can be screened out 
with the exception of Firth of Forth Banks 
Complex MPA (FFBC MPA), Barns Ness 
Coast site of special scientific interest 
(SSSI) and Berwickshire and North 
Northumberland SAC. 

See designated sites in Table 8.8. 
Conclusion regarding the assessment of 
FFBC MPA can be found throughout the 
assessment of the Proposed Development 
alone. Conclusions regarding Barns Ness 
Coast SSSI can be found in paragraph 90. 
Conclusions regarding Berwickshire and 
North Northumberland SAC can be found in 
paragraphs 197 and 200.  

Impacts on the geodiversity feature of 
the Barns Ness Coast SSSI must be 
assessed, other features do not need to 
be assessed.  

The Barns Ness Coast SSSI geodiversity 
feature is assessed in paragraph 90. This site 
has also been considered in volume 2 
chapter 7 and the Berwick Bank Wind Farm 
Onshore EIA Report (SSER, 2022a). 

Identification of European sites to follow 
that of Berwick Bank Wind Farm HRA 
stage 1 screening process. 

Noted, and Annex I habitats of the 
Berwickshire and North Northumberland 
Coast SAC have been considered within this 
chapter (e.g. paragraph 89), with the 
assessment on the SAC as a whole deferred 
to the HRA. 

Consideration given to key Annex I 
habitats and PMFs in the EIA report. 

These habitats have been identified in Table 
8.9, and considered where necessary 
throughout this report. An assessment of the 
effect of impact on PMF national status has 
been made throughout and found no likely 
significant effects would affect this status. 

Consider the greatest seabed footprint to 
represent the worst-case option between 
the potential foundation types and 
seabed preparation being considered.  

The maximum design scenario is outlined in 
full in Table 8.10, and represents the worst-
case scenario including the greatest extent of 
habitat loss.  

Advised to factor in the necessity to 
remove encrusted growth over the 
lifetime of the wind farm development. 

The removal of encrusting growth during the 
operation and maintenance phase has been 
assessed in paragraph 205. The removal of 
encrusted growth is likely to have a minimal 
impact and the rate and distance of dispersal 
will depend on the type of encrusting growth. 

Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

Hard substrate will be deposited in the 
Firth of Forth Banks Complex MPA 
which has been designated based on its 
sediment type. Worst case scenario 
should be considered for this effect. 

The deposition of hard substrate in the Firth 
of Forth Banks Complex MPA has been 
considered in long term habitat loss and in 
the colonisation of hard structures as well as 
in the MPA assessment presented in the 
Marine Protection Area Assessment Report 
(SSER, 2022b) (hereafter, the MPA 
Assessment).  

The long term effect of the introduction of 
hard substrate in to a sandy or muddy 
seabed should be carefully considered.  

This chapter considers the potential positive 
and negative effects in paragraph 329 to 335. 
The current research in this area has found 
the introduction of hard structures has 
minimal impact on soft sediments, although 
marine fouling can lead to changes in 
sediment. As outlined in Table 8.32, the 
Applicant is committed to engaging in 
discussions with MSS and the SNCBs to 
identify, and input to, strategic benthic 
monitoring of the impacts to surrounding soft 
sediments across wind farms off the east 
coast of Scotland, if available. 

Highlighted the need for more detail to 
be included regarding cable protection 
and scour protection. Where protective 
material cannot be avoided a more 
targeted method of placement is 
recommended.  

The maximum design scenario for scour and 
cable protection is presented in Table 8.10. 
The amount of cable and scour protection 
installed will therefore be within these limits. 
Furthermore, as part of the designed in 
measures and monitoring commitments, 
detailed in Table 8.16 and Table 8.32, cables 
will be monitored to ensure no more than the 
permitted amount of hard substrate is 
installed as a result of the Proposed 
Development. Additionally, cable and scour 
protection including types, quantities and 
locations will be detailed in the pre-
construction documentation which will be 
submitted to MS-LOT for approval This will 
therefore ensure sufficient detail is provided 
and maximum design scenario and EIA 
impacts are not exceeded. 

The figure for scour protection should be 
clarified. 

The maximum design scenario for scour 
protection is presented in Table 8.10. 

There may be a need for strategic 
monitoring to understand the impact of 
hard structure colonisation. 

Requirement for monitoring is discussed in 
Table 8.32. 

EIA report should make a clear 
assessment of the impact on all the 
designated sites of the Firth of Forth 
banks Complex MPA. 

This chapter is structured to have separate 
sections for the assessment of MPA feature 
IEFs. A standalone MPA assessment is also 
presented in the MPA Assessment. 

The assessment should quantify where 
possible the impact on the national 
status of PMFs.  

A specific sentence has been included at the 
end of each assessment to state the effects 
will not impact the national status of PMFs 
(e.g. paragraph 101). 

The Proposed Development should 
consider fully the consented Seagreen 
projects. 

The cumulative effects with Seagreen 1, 
Seagreen 1A Project and Seagreen 1A 
Export Cable Corridor have been fully 
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Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

considered within the cumulative effects 
assessment (CEA) (section 8.12). 

It would be beneficial for key CEA 
information to be tabulated to ensure NS 
can accurately assess the impact of the 
project alone and cumulatively. The 
same approach should be taken with key 
information on the impacts within the 
FFBC MPA. 

Key information in the assessment of the 
Proposed Development alone (section 8.11) 
and CEA (section 8.12) has been tabulated 
(e.g. habitat loss numbers of other projects). 
The same approach has been taken with the 
MPA assessment.  

CEA will need to cover the three areas of 
the Firth of Forth Banks Complex MPA 
as well as the overall site.  

In this chapter, and the MPA assessment, the 
impacts have been broken down, where 
possible, to show the impact on each section 
of the MPA.  

  Given the distance from the Proposed 
Development, both Turbot Bank NCMPA 
and Southern Trench NCMPA should be 
screened out. 

Based on the zone of influence these MPAs 
have been screened out (section 8.7.2 shows 
screened in sites).  

  The Berwick Bank Wind Farm 
development proposal should consider 
the three composite sites within the 
NCMPA, both alone and in-combination, 
as part of the assessment on the site. 

The impact on each composite site has been 
considered within the MPA Assessment. The 
effect of relevant impacts has been assessed 
on the Firth of Forth Banks Complex as a 
whole has been presented in this chapter. 

  Information should be provided within the 
Offshore EIA Report to assess the 
impact from the introduction of protective 
materials for scour protection on the 
designated features of the site and the 
potential alteration of habitat 

This impact has been assessed as part of the 
colonisation of hard structures assessment of 
effects, which starts in paragraph 312. 

  NatureScot encourages the Applicant to 
seek to minimise the amount of hard 
substrate material used in the Firth of 
Forth Banks Complex MPA and that the 
worst-case quantity is assessed for the 
lifetime of the project. 

The impact of the addition of hard substrate 
into a soft sediment habitat has been 
assessed in the colonisation of hard 
substrate assessment of effect (start in 
paragraph 312). This section also described 
the amount of hard substrate which is 
expected to be in the Firth of Forth Banks 
Complex MPA. 

  The impacts of the Berwick Bank Wind 
Farm revised design proposal are fully 
considered in relation to the consented 
Seagreen project (comprising Seagreen 
1 and Seagreen 1A Project) based on 
the likely worst-case scenario for benthic 
impact/footprint 

This assessment contains the most up to 
date project design envelope. Additionally, 
the cumulative impact of Seagreen 1 and 
Seagreen 1A Project are assessed in 
section 8.12. The approach taken for 
evaluating the cumulative contribution of 
these projects is described in paragraph 490. 

February 
2022 

MSS (Scoping 
Response) 

MSS welcome the assessment of 
climatic effects. In relation to the benthic 
environment this should take the form of 
an evaluation of carbon sequestration in 
sediments. 

An evaluation of the loss of carbon 
sequestrated in sediments has been 
undertaken in the Effects on Climate 
assessment, as explained in section 8.8.2 
and in the Climate Assessments Report in 
volume 3, appendix 21. 

MSS advise the following impacts should 
be considered (MS-LOT supports these 
comments): 

• changes in prey species availability 
and whole ecosystem affects; 

• Prey availability is considered in the 
appropriate volume 2, chapters 9, 10 
and 11 with links to ecosystem affects 
made where relevant in this chapter 
(paragraphs 102, 319, and 321). The 
mortality of some species during 

Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

• changes in hydrodynamics and 
sediment movement; 

• impact of UXO disposal; 

• impacts on intertidal through 
Horizontal Directional Drilling (HDD) 
or open cut trenching; 

• impact of noise; 

• INNS; 

• the impact of drilling fluid/effluent 
and drill cutting dispersal; and  

• permanent loss of protected 
species/habitat that have colonised 
sub-structures.  

construction may provide increased prey 
opportunities for some organisms further 
up the food chain. 

• The impact of changes to 
hydrodynamic/sediment movement 
during the operation and maintenance 
phase is assessed from paragraphs 141 
to 248. The impact is expected to be low 
due to the intermittent nature of the 
activities in this phase. 

• The temporary habitat disturbance/loss 
impact of UXO clearance is assessed in 
paragraph 79.  

• A technique other than open cut 
trenching (such as HDD) will be 
employed, and the impact of trenchless 
techniques is considered in paragraph 
81. Impacts of increased SSC on the 
coast is considered in paragraph 141 et 
seq.  

• Impacts from underwater noise are 
assessed for fish and shellfish and 
marine mammal receptors only and were 
not scoped in for benthic ecology. 

• The impact of increased risk of INNS is 
assessed in paragraphs 354 to 415 and 
is expected to be low based on a 
number of designed in measures. 

• Consideration of the impact of release of 
drilling fluids is presented in paragraph 
153. The Proposed Development will 
only utilise drilling fluids that are Centre 
for Environment, Fisheries and 
Aquaculture Science (Cefas) and Poses 
Little or No Risk to the environment 
(PLONOR) rated.  

• The impact of the removal of hard 
substrates which may have been 
colonised is assessed in paragraphs 459 
to 476. The impact is expected to be 
minimal as habitats are expected to 
quickly recover. 

MSS advise that assessment of impacts 
from cable laying, installation of scour 
protection and wind turbine foundations 
consider the slow growth and recruitment 
of ocean quahogs throughout, resulting 
in a long term impact. 

The vulnerability and recoverability of ocean 
quahog is fully considered in the 
assessments of habitat loss (see paragraph 
278 for habitat loss/disturbance during the 
construction phase and the operation and 
maintenance phase). Sensitivity of ocean 
quahog is considered to be high. 

MSS advises that the impact of INNS be 
considered in all phases of the Proposed 
Development. 

The impact of INNS has been considered in 
all phases of the Proposed Development. 
The assessment for the construction phase is 
presented in paragraph 359 et seq., 
operation and maintenance phase in 
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Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

paragraph 391 et seq., and decommissioning 
phase in paragraph 404 et seq. 

MSS advise that the impact of cables 
should be quantified as far as possible, 
including the assessment of EMF (MS-
LOT supports this comment).  

The impact of cable installation is considered 
in temporary habitat loss (starting paragraph 
75) and increase in SSC (starting paragraph 
152). The impact of EMF is considered in 
paragraph 249 et seq.  

Advise Pearce and Kimber (2020) with 
Gubbay (2007) used with OSPAR 
descriptors to define Sabellaria spinulosa 
reef quality. Golding (2020) and Irving 
(2009) should be used to identify stony 
reefs (MS-LOT supports this comment). 

Gubbay (2007) is used alongside OSPAR 
descriptors to identify the quality of Sabellaria 
spinulosa reefs. Irving (2009) and Golding 
(2020) is used to identify stony reefs. The full 
methodology can be seen in volume 3, 
appendix 8.1. 

MSS is content with the application of 
the term IEF; however, it is necessary to 
clarify the listing for each feature (e.g. 
Annex I reefs). 

The IEF have been clarified in Table 8.9 
alongside the IEFs. 

The impact of the development on the 
PMFs within the MPA must be 
considered in the EIA in accordance with 
GEN 9 in the National Plan (2015) (MS-
LOT supports these comments). 

A separate assessment of the PMFs within 
the Firth of Forth Banks Complex MPA has 
been considered in the MPA assessment. 

February 
2022 

MS-LOT (Scoping 
Response) 

The regional study area should include 
each of the three neighbouring 
consented wind farms and their offshore 
export cables as well as Seagreen 1A 
Export Cable Corridor and the area 
between each of these sites. 

All of the described projects have been 
included as part of the cumulative 
assessment and fall within the regional 
benthic subtidal and intertidal ecology study 
area. They are shown in Figure 8.7. 

Highlighted the need for more detail to 
be included regarding cable protection 
and scour protection (e.g. type of rock, 
volume being used and method of 
delivery to seabed). 

The maximum design scenario for scour and 
cable protection is presented in Table 8.10. 
Cable and scour protection including types, 
quantities and locations will be detailed in the 
pre-construction documentation which will be 
submitted to the MS-LOT for approval This 
will therefore ensure sufficient detail is 
provided and maximum design scenario and 
EIA impacts are not exceeded  

Impact from release of sediment bound 
contaminants scoped in depending on 
satisfactory site-specific sediment 
chemistry sampling results. 

Noted. 

EIA should consider Firth of Forth Banks 
Complex MPA, Barns Ness Coast SSSI, 
Annex I habitat and PMFs including 
quantifying the likely impacts.  

The described sites and features are 
considered throughout the assessment 
where necessary. Firth of Forth Banks 
Complex MPA is assessed throughout 
including quantification for example in 
paragraph 85 to 88. Barns Ness coast SSSI 
is considered in paragraph 90. 

EIA report must consider the impacts of 
the Proposed Development in relation to 
Seagreen 1 and Seagreen 1A Project 
based on worst case scenario.  

The cumulative impact of Seagreen 1 and 
Seagreen 1A Project is assessed in section 
8.12. 

Potential need for strategic monitoring 
regarding hard structure colonisation and 

Requirement for monitoring is discussed in 
Table 8.32. 

Date Consultee and Type 

of Consultation 

Issue(s) Raised Response to Issue Raised and/or 

Where Considered in this Chapter 

change in community structure and local 
species.  

9 February 
2022  

NatureScot, MS-LOT, 
JNCC and MSS (Email) 

The Applicant submitted the Berwick 
Bank Benthic Subtidal and Intertidal 
Ecology Technical Report to 
stakeholders for review. 

N/A 

March 2022 Road Map Meeting 3 
(NatureScot, MS-LOT, 
JNCC and MSS) 

The Applicant presented the draft 
outputs of the benthic assessment. 

N/A 

Query on referring to boulder/sand wave 
clearance as temporary habitat loss 
rather than long term habitat loss. 

Clarified in the meeting that sand and 
boulders will be redistributed away from the 
cable trench therefore material not 
permanently ‘lost’. Additionally, the 
processes which create the sand waves will 
be maintained allowing the feature and area 
of deposition to recover, therefore making the 
effect temporary. Additionally, the Applicant 
is committed to engaging in discussions with 
Marine Scotland Science and the SNCBs 
post consent to identify opportunities for 
contributing to the recovery of sand waves as 
part of monitoring commitments (see 
volume 2, chapter 7). 

  Query regarding taking out one of the 
landfall options and open trenching not 
being needed.  

The Applicant clarified that no assessment of 
the intertidal area was required due to the 
lack of open cut trenching. The indirect 
impacts (suspended sediment) have been 
considered for benthic ecology and intertidal 
receptors have only been screened out for 
direct effects (habitat loss).  

 

8.6. METHODOLOGY TO INFORM BASELINE 

8.6.1. DESKTOP STUDY 

14. Information on benthic subtidal and intertidal ecology within the regional benthic subtidal and intertidal 

ecology study area was collected through a detailed desktop review of existing studies and datasets. These 

are summarised in Table 8.6.  

 

Table 8.6: Summary of Key Desktop Reports 

Title Source Year Author 

Marine Environmental Data and Information Network 
(MEDIN) 

https://www.medin.org.uk/  Accessed 
April 2021 

https://www.medin.org.uk/  

The National Biodiversity Network (NBN) Gateway (NBN) https://nbnatlas.org/  Accessed 
April 2021 

https://nbnatlas.org/  

Benthic subtidal ecology validation survey undertaken for 
the Seagreen 1A Export Cable Corridor Marine Licence 
application 

Seagreen 2021 Seagreen Wind Energy 

Limited 

https://www.medin.org.uk/
https://www.medin.org.uk/
https://nbnatlas.org/
https://nbnatlas.org/
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Title Source Year Author 

Seagreen 1 Drop Down Video (DDV) Benthic Monitoring 
and Annex I Reef Survey 

Seagreen 2020 APEM 

Environmental Appraisal for the Marine Licence 
Application for Seaweed removal at Torness Power 
Station 

EDF Energy Ltd 2019 ABPmer 

European Marine Observation and Data Network 
(EMODnet) broadscale seabed habitat map for Europe 
(EUSeaMap) 

EMODnet-Seabed Habitats 2019 EMODnet-Seabed 
Habitats 

The Marine Scotland National Marine Plan Interactive 
(NMPI) maps 

MSS 2019 MMS for the Scottish 
Government 

A big data approach to macrofaunal baseline 
assessment, monitoring and sustainable exploitation of 
the seabed 

Cefas 2017 Cooper and Barry 

SeaSearch Marine Surveys in Scotland NBN Atlas 2017 SeaSearch 

Descriptions of Scottish PMFs NatureScot (previously 
Scottish Natural Heritage 
(SNH)) 

2016  Tyler-Walters et al. 

Firth of Forth Banks Complex MPA: Assessment against 
MPA Selection Guidelines 

Joint Nature Conservation 
Committee (JNCC) 

2014 JNCC 

Biotope Assignment of Grab Samples from Four Surveys 
Undertaken in 2011 Across Scotland’s Seas (2012) 

JNCC 2014 Pearce, B., Grubb, L., 
Earnshaw, S., Pitts, J. 
and Goodchild, R. 

Analysis of seabed imagery from the 2011 survey of the 
Firth of Forth Banks Complex, the 2011 International 
Bottom Trawl Survey (IBTS) Quarter 4 (Q4) survey and 
additional deep-water sites from Marine Scotland Science 
surveys 

JNCC 2014 Axelsson, M., Dewey, S. 
and Allen, C. 

Mapping habitats and biotopes from acoustic datasets to 
strengthen the information base of MPAs in Scottish 
waters – Phase 2 

JNCC 2014 Sotheran, I. and 
Crawford-Avis, O. 

Mapping habitats and biotopes from acoustic datasets to 
strengthen the information base of MPAs in Scottish 
waters 

JNCC 2013 Sotheran, I. and 
Crawford-Avis, O. 

Characterising Scotland's marine environment to define 
search locations for new MPAs. Part 2: The identification 
of key geodiversity areas in Scottish waters 

Scottish National Heritage 
(SNH, now NatureScot) 

2013 Brooks, A.J. Kenyon, 
N.H. Leslie, A., Long, D. 
and Gordon, J.E. 

EIA baseline characterisation data for Seagreen 1  Seagreen  2012 Seagreen Wind Energy 
Limited 

EIA baseline characterisation data for Inch Cape offshore 
wind farm 

Inch Cape Offshore Limited 2011 Inch Cape Offshore 
Limited 

Barns Ness Coast site SSSI citation NatureScot (previously 
SNH) 

2011 SNH 

EIA baseline characterisation data for Neart na Gaoithe 
offshore wind farm 

Neart na Gaoithe Offshore 
Wind Ltd 

2010 EMU 

The Marine Nature Conservation Review (MNCR) Area 
Summary for south-east Scotland and north-east England 

JNCC 1998 Brazier et al. 

 

8.6.2. DESIGNATED SITES  

15. All designated sites and qualifying interest features that could be affected by the construction, operation 

and maintenance, and decommissioning phases of the Proposed Development were identified using the 

three-step process as described here: 

• Step 1: All designated sites of international, national, and local importance within the regional benthic 

subtidal and intertidal ecology study area were identified using a number of sources. These sources 

included the JNCC MPA mapper, and the Marine Scotland Science NMPI maps. 

• Step 2: Information was compiled on the relevant IEFs for each of these sites. 

• Step 3: Using the above information and expert judgement, sites were included for further consideration 

if: 

– a designated site directly overlaps with the Proposed Development array area and the Proposed 

Development export cable corridor; and/or 

– sites and associated features were located within the potential Zone of Influence (ZoI) for impacts 

associated with the Proposed Development. 

16. The ZoI was defined through modelling undertaken in volume 3, appendix 7.1. The ZoI identified 

designated sites within one tidal excursion (12 km) of the Proposed Development array area and Proposed 

Development export cable corridor and are therefore at the maximum range of the impacts of the Proposed 

Development. 

8.6.3. SITE-SPECIFIC SURVEYS  

17. To inform the Benthic Subtidal and Intertidal Ecology Offshore EIA Report chapter, site-specific surveys 

were undertaken, as agreed with the NatureScot, MS-LOT and MSS (see volume 3, appendix 8.1 for further 

details). A summary of the surveys undertaken to inform the benthic subtidal and intertidal ecology 

assessment of effects are outlined in Table 8.7. 

 

Table 8.7: Summary of Site-Specific Survey Data 

Title Extent of Survey Overview of Survey Survey 
Contractor 

Date Reference to Further 
Information 

Geophysical 
survey campaign 

Across the 
Proposed 
Development 

High resolution side scan sonar 
and multibeam bathymetry 

Fugro Ltd. 2019 
and 
2021 

Fugro, 2020a, Fugro, 
2020b 

Benthic intertidal 
survey 

Intertidal area of 
proposed landfall 

Phase 1 intertidal walkover 
surveys with on-site dig over 
macrofauna sampling 

RPS Ltd. 2020 Section 1.6 of the 
Benthic Subtidal and 
Intertidal Ecology 
Technical Report 
(volume 3, appendix 8.1) 

Benthic subtidal 
survey 

Across the 
Proposed 
Development  

Grab samples, DDV sampling 
and epibenthic trawls 

Ocean Ecology Ltd. 2020 Section 1.6 of the 
Benthic Subtidal and 
Intertidal Ecology 
Technical Report 
(volume 3, appendix 8.1) 

Geophysical 
survey campaign 

Across the 
Proposed 
Development 
export cable 
corridor 

Geophysical study to establish 
bathymetry, seabed geology, 
morphology and sediments 

XOCEAN Ltd. 2021 XOCEAN, 2021 

 



 

 

 

 

Berwick Bank Wind Farm 9 

Environmental Impact Assessment Report 

8.7. BASELINE ENVIRONMENT  

8.7.1. OVERVIEW OF BASELINE ENVIRONMENT  

Seabed sediments 

18. The subtidal sediments recorded across the benthic subtidal and intertidal ecology study area range from 

sandy gravel to muddy sand with most samples taken during the site-specific benthic surveys classified as 

slightly gravelly sand (Figure 8.2). The geophysical survey recorded extensive boulder fields across the 

broad topographic highs and the banks. This geophysical data also showed that the majority of the seabed 

is ‘featureless’, however the southern and north-western extent of the Proposed Development array area 

is dominated by megaripples, sand waves, ribbons and bars. 

19. The sediments within the eastern parts of the Proposed Development array area are dominated by slightly 

gravelly sands with areas of gravelly sand in the north and south. The site-specific survey data showed 

that the sediments within the eastern part of the Proposed Development array area are characterised by 

slightly gravelly sand with areas of gravelly sand in the north and south (Figure 8.2). The sediments within 

the western part of the Proposed Development array area are typically slightly coarser and characterised 

by sandy gravel sediments in addition to slightly gravelly sand and gravelly sand (Figure 8.2). Generally, 

sand makes up the highest proportion of the sediment composition, with the exception of a few s amples 

within the western section of the Proposed Development array area which are dominated by gravel, some 

of which overlap with the Berwick Bank morphological features. This is aligned with the site-specific 

surveys’ seabed sediment results. Sediments from within the FFBC MPA are generally representative of 

the sediments recorded across the benthic subtidal and intertidal ecology study area. 

20. The sediments within the offshore section of the Proposed Development export cable corridor are 

characterised by muddy sand sediments which grade into slightly gravelly muddy sand, and rocky habitats 

with increasing proximity to the landfall (Figure 8.2). The sample stations with the highest percentage 

composition of mud are generally found along the inshore section of the Proposed Development export 

cable corridor.  

21. The Skateraw landfall (which forms part of the Proposed Development) is characterised by a rock platform 

which is predominantly covered by sediments. A sandy bay is present at Skateraw beach which is mainly 

composed of fine and medium grained sand which becomes muddier at the lower shore. Larger mobile 

sediments (pebbles, cobbles and boulders) cover the rest of the rock platform with exposed areas of 

bedrock occurring in places. Additionally, some areas of bedrock contain a mosaic of deep pools cut into 

the sedentary platform by wave action. Rockpools frequently occur in th is rocky zone. Cobbles and 

boulders dominate the mid to lower shore with fucoid seaweeds. Kelp beds are present in the lower shore, 

either attached to boulders or direct to bedrock. Pebbles and cobbles are present throughout the rocky 

areas of the landfall forming the beach head in the northern section of the landfall.  

Sediment contamination 

22. Nine sediment samples from across the Proposed Development benthic subtidal and intertidal ecology 

study area were analysed for sediment chemistry. This analysis evaluated levels of heavy metals, 

organotin (dibutyltin and tributyltin), polychlorinated biphenyls, and polycyclic aromatic hydrocarbons  

which were then compared to the Marine Scotland Science chemical guideline Action Level 1 (AL1)/Action 

Level 2 (AL2) and the Canadian Sediment Quality Guidelines (CSQG; CCME, 2001). No contaminants 

were found to exceed AL1/AL2 or the Canadian Probable Effect Level (PEL). Only arsenic at five sample 

stations within the north-west of the Proposed Development array area exceeded the Canadian Threshold 

Effect Level (TEL). 

Subtidal biotopes and habitats 

23. Across the benthic subtidal and intertidal ecology study area, the infaunal communities are generally 

dominated by annelids, molluscs and crustaceans. The most abundant individuals generally belong to 

Mollusca and Annelida although the tunicate Dendrodoa grossularia is overall the most abundant species. 

The biomass data does not reflect the dominance of Annelida with respect to the number of individuals 

and number of taxa, with Annelida providing the highest proportion of the biomass at only 18% of sample 

stations. Mollusca contribute the highest proportion of biomass at the greatest number of sample stations  

(45%). 

24. The epifaunal communities recorded by the seabed imagery are dependent on the type of sediment. In 

general, high numbers of epifaunal species were recorded in association with the coarser sediments. The 

epifaunal species recorded were dominated by crustaceans and cnidarians with low numbers of molluscs 

and polychaetes, however this may be due to the nature of video sampling, as most polychaetes are 

infaunal species therefore would not be visible to DDV sampling. Samples with coarse and mixed 

sediments were found associated with the presence of dead man’s fingers Alcyonium digitatum, acorn 

barnacles common rock barnacle Semibalanus balanoides, common starfish Asterias rubens and the 

polychaete Spirobranchus species.  

25. The epibenthic trawl analysis showed a total of 69 taxa were recorded from the 15 epibenthic trawls 

undertaken across the Proposed Development benthic subtidal and intertidal ecology study area. The 

epibenthic trawl communities were found to be generally dominated by Crustacea which contributed 

73.87% to the total number of individuals and 40.42% of the total taxa. Within the Crustacea taxa the most 

abundant individual was brown shrimp Crangon crangon.  

26. The distribution of combined infaunal and epifaunal biotopes is presented in Figure 8.3. The eastern 

section of the Proposed Development array area is characterised by Amphiura filiformis, Mysella 

bidentata and Abra nitida in circalittoral sandy mud (SS.SMu.CSaMu.AfilMysAnit) and Echinocyamus 

pusillus, Ophelia borealis and Abra prismatica in circalittoral fine sand (SS.SSa.CFiSa.Epus.OborApri) 

biotopes. There is also a small area of circalittoral sand with pea urchin (SS.SSa.OSa [Echinocyamus 

pusillus]) biotope in the south east and small area of Mysella bidentata and Thyasira spp. in circalittoral 

muddy mixed sediment (SS.SMx.CMx.MysThyMx) in the east of the Proposed Development array area. 

The western section of the Proposed Development array area is characterised by the polychaete-rich deep 

Venus community in offshore mixed sediments (SS.SMx.OMx.PoVen), and SS.SMu.CSaMu.AfilMysAnit. 

Just beyond the north-western boundary of the Proposed Development benthic subtidal and intertidal 

ecology study area the communities are characterised by the Abra prismatica, Bathyporeia elegans and 

polychaetes in circalittoral fine sand (SS.SSa.CFiSa.ApriBatPo) biotope. The Proposed Development 

export cable corridor is characterised by the SS.SMu.CSaMu.AfilMysAnit biotope in proximity to the 

boundary of the Proposed Development array area and by the seapens and burrowing megafauna in 

circalittoral fine mud (SS.SMu.CFiMu.SpnMeg) biotope in the central section. Mixed sediments and the 

echinoderms and crustose communities (CR.MCR.EcCr) biotope on rock were recorded in the inshore 

areas adjacent to the landfall. 

Intertidal biotopes and habitats 

27. The distribution of biotopes at the Skateraw landfall site is displayed in Figure 8.4. The drift line though 

fairly sparse is characterised by super abundant talitrid amphipods representing the biotope talitrids on the 

upper shore and strand-line (LS.Lsa.St.Tal). The biotope yellow and grey lichens on supralittoral rock 

(LR.FLR.Lic.YG) occurs sparsely. Verrucaria maura tar lichen on littoral rock fringe (LR.FLR.Lic.Ver) 

occurs on upper shore bedrock, boulders and cobbles. 

28. The mid shore of the Skateraw landfall contains a patchwork of related biotopes, most of which are 

dominated by fucoids. The biotope Semibalanus balanoides, Patella vulgata and Littorina spp. on exposed 



 

 

 

 

Berwick Bank Wind Farm 10 

Environmental Impact Assessment Report 

to moderately exposed or sheltered vertical eulittoral rock (LR.HLR.MusB.Sem.Sem) occurs on bedrock 

and boulders and hosted a variety of fauna. The biotope Fucus vesiculosus and barnacle mosaics on 

moderately exposed mid eulittoral rock (LR.MLR.BF.FvesB) occurs predominantly on mixed rocky 

sediments dominated by boulders and also on bedrock. The biotope Corallina officinalis and Mastocarpus 

stellatus on exposed to moderately exposed lower eulittoral rock (LR.HLR.FR.Coff.Coff) is dominated by 

coral weed C. officinalis and coralline crusts with abundant bladder wrack F. vesiculosus. Numerous 

examples of the biotope coral weed and coralline crusts in shallow eulittoral rockpools 

(LR.FLR.Rkp.Cor.Cor) occur from the middle of the shore up to the F. spiralis zone. 

29. The biotope Fucus serratus on moderately exposed lower eulittoral rock (LR.MLR.BF.Fser) occurs 

commonly on the lower shore of the Skateraw landfall. Areas of the biotope F. serratus and under-boulder 

fauna on exposed to moderately exposed lower eulittoral boulders (LR.MLR.BF.Fser.Bo) and Laminaria 

digitata and under-boulder fauna on sublittoral fringe boulders (LR.MIR.KR.Ldig.Bo) are highly species 

rich with super abundant toothed wrack F. serratus and occasionally bladder wrack. Toothed wrack and 

the kelp L. digitata dominate the deeper waters of fucoids and kelp in deep eulittoral rockpools 

(LR.FLR.Rkp.FK) while coral weed and coralline crusts dominate the shallow fringes. Rockpools are 

predominantly characterised by the seaweeds in sediment-floored eulittoral rockpools 

(LR.FLR.Rkp.SwSed) biotope and large pools even contain patches of Macoma balthica and Arenicola 

marina in littoral muddy sand (LS.LSa.MuSa.MacAre) biotope complete with an anoxic layer. 

30. The biotope Macoma balthica and A. marina in littoral muddy sand (LS.LSa.MuSa.MacAre) occurs in upper 

shore and mid shore areas within the sandy bay at Skateraw beach. Where dense populations of sand 

mason worm Lanice conchilega occur and lugworm is less abundant, if present, the biotope L. conchilega 

in littoral sand (LS.LSa.MuSa.Lan) has been ascribed.  

31. In the intertidal zone at the Skateraw landfall site there are a number of habitats of conservation importance 

which are protected under the Conservation (Natural Habitats, &c.) Regulations 1994. These include 

biotopes found on sand and mudflats (e.g. LS.Lsa.St.Tal, and LS.LSa.MuSa.MacAre). Furthermore, the 

biotopes LR.MLR.BF.Fser.Bo and IR.MIR.KR.Ldig.Bo found in intertidal boulder communities are habitats 

that are listed on the Scottish Biodiversity List.  

Habitat assessments 

32. Several seabed habitats were taken forward for further assessment to determine their potential to align 

with features of conservation habitats. A cobble/stony reef assessment was performed at 11 sites. These 

sites were found in the eastern and north-west regions of the Proposed Development array area, and in 

the nearshore section of the Proposed Development export cable corridor (Figure 8.5). All the sample 

stations in the Proposed Development array area were classified as ‘not a reef’ or low reefiness as they 

all had an extent of <25 m2 and/or composition of <25% (Irving, 2009 and Jenkins et al., 2015). Therefore, 

it is unlikely that this would be considered Annex I cobble/stony reef habitat. Two of the stations in the 

Proposed Development export cable corridor, within 3 km of the Skateraw landfall, were assessed to be 

medium potential reef and therefore are considered to be Annex I cobble/stony reef habitat.  

33. One sample station in the nearshore area of the Proposed Development export cable corridor was 

classified as medium potential Annex I rocky reef (Figure 8.5). The desktop data reported discrete areas 

of rock distributed throughout the inshore regions of the Proposed Development export cable corridor (Inch 

Cape Offshore Limited, 2011; EMODnet, 2019).  

 

 

2 SACFOR classification scale, S=Superabundant, A=Abundant, C=Common, F=Frequent, O=Occasional and R=Rare.  

34. A S. spinulosa reef assessment was required at three sites. These habitats were identified from the DDV 

and seabed imagery. The reef assessment classified two sites (ST04 and ST56) as ‘not a reef’; these 

areas cannot therefore be considered Annex I S. spinulosa reef habitat. A single site in the centre of the 

Proposed Development array area (ST20) was assigned a low reefiness score (Jenkins et al., 2015 and 

Gubbay, 2007) (Figure 8.5). 

35. A seapen and burrowing megafauna community’s assessment was conducted on the DDV sample stations 

where the seapen and burrowing megafauna biotope was indicated (Figure 8.3). Burrows were observed 

at 14 sample stations within the seabed stills and DDV footage. Seapens were observed at 11 of these 

stations but there was no indication of megafauna being present as all the burrows in the images were 

small in size (<1 cm). For most of the sample stations where burrows were present in the DDV footage, 

burrow density was classified as ‘common’ according to the SACFOR2 scale. In accordance with the JNCC 

(2014) guidance, they were classified as a prominent feature of the site (frequent on the SACFOR scale is 

required for burrows to be classified as a prominent feature). It was therefore concluded that the 14 stations 

within the mid-section of the Proposed Development export cable corridor qualify as the ‘seapen and 

burrowing megafauna communities’ OSPAR habitat. 

Species of conservation importance 

36. Ocean quahog were recorded in the benthic infaunal grab survey and the epibenthic trawls. The FFBC 

MPA is designated for ocean quahog aggregations and this species is listed on the OSPAR list of 

threatened and/or declining species and habitats (OSPAR, 2008). In addition, ocean quahog is a species 

listed as a Scottish PMF (Tyler-Walters et al., 2016). Ocean quahog individuals were recorded in eight 

grab samples across the Proposed Development array area and the Proposed Development export cable 

corridor (as shown in Figure 8.3), as well as in two epibenthic trawls in, and around, the Proposed 

Development array area. Most individuals recorded were juveniles (less than one year old) however four 

were mature specimens (estimated to be 192, 16, 166 and 193 years old). These four ocean quahog were 

recorded from the northern and central sections of the Proposed Development array area. One juvenile 

ocean quahog was recorded within the FFBC MPA. 

37. Horse mussel Modiolus modiolus individuals were recorded in five of the epibenthic trawls mostly at low 

densities except at one station in the centre of the benthic subtidal and intertidal ecology study area where 

31 individuals where recorded. No M. modiolus beds were recorded during the DDV survey and no M. 

modiolus was recorded in the infaunal grab survey. M. modiolus were recorded in several of the benthic 

trawls and therefore the full extent of the benthic trawls is presented in Figure 8.3 as the exact location of 

the M. modiolus is unknown. 
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Figure 8.2: Folk Sediment Classifications for Each Benthic Grab Sample 
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Figure 8.3: Combined Infaunal and Epifaunal Biotope Map of the Proposed Development Benthic Subtidal and Intertidal Ecology Study Area 
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Figure 8.4: Phase 1 Intertidal Biotope Map of the Skateraw Landfall 
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Figure 8.5: Results of the Annex I Reef Assessment within the Proposed Development Benthic Subtidal and Intertidal Ecology Study Area 



 

 

 

 

Berwick Bank Wind Farm 15 

Environmental Impact Assessment Report 

8.7.2. DESIGNATED SITES 

38. Designated sites identified for the Benthic Subtidal and Intertidal Ecology Offshore EIA chapter are 

described in Table 8.8. The location of these sites can be seen in Figure 8.6. These sites have been 

identified to be within one tidal excursion (12 km) of the Proposed Development array area and Proposed 

Development export cable corridor and are therefore at the maximum range of the impacts of the Proposed 

Development. On the basis of the advice received from NatureScot in the Berwick Bank Wind Farm 

Scoping Opinion (MS-LOT, 2022 (see Table 8.5)), the Firth of Forth SSSI, and the Berwickshire Coast 

(Intertidal) SSSI were subsequently screened out on the basis of no spatial overlap. With regards to 

European sites, as per the Berwick Bank Wind Farm Offshore HRA Screening Report (SSER, 2021b) and 

the Berwick Bank Wind Farm Scoping Opinion (MS-LOT, 2022) (see Table 8.5), only the Berwickshire and 

North Northumberland Coast SAC has been included. 

 

Table 8.8: Designated Sites and Relevant Qualifying Interest Features for the Benthic Subtidal and 
Intertidal Ecology Chapter 

Designated Site Closest Distance to 

Array Area (km) 

Closest Distance to 

Export Cable 

Corridor (km) 

All Relevant Qualifying Benthic 

Interest Feature(s) 

Firth of Forth Banks 
Complex MPA (including 
the Berwick Bank, Scalp 
and Wee Bankie, and 
Montrose Bank; see 
Figure 8.6)  

Overlap Overlap • ocean quahog aggregations; 

• offshore subtidal sands and 
gravels; 

• shelf banks and mounds; and 

• moraines. 

Barns Ness Coast SSSI 45.15 Overlap • lower carboniferous geological 
features. 

Berwickshire and North 
Northumberland Coast 
SAC 

34.67 4.12 • mudflats and sandflats not 
covered by seawater at low tide; 

• large shallow inlets and bays; 

• reefs; and  

• submerged or partially 
submerged sea caves. 
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 Designated Sites with Benthic Habitat Features of Relevance to the Benthic Subtidal and Intertidal Ecology Assessment within the Regional Benthic Subtidal and Intertidal Ecology Study Area Figure 8.6: Designated Sites with Benthic Habitat Features Screened into the Benthic Subtidal and Intertidal Ecology Assessment within the Regional Benthic Subtidal and Intertidal Ecology Study Area 
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8.7.3. IMPORTANT ECOLOGICAL FEATURES 

39. In accordance with the best practice guidelines (CIEEM, 2019), for the purposes of the benthic subtidal 

and intertidal ecology EIA, IEFs have been identified. The likely significant effects of the Proposed 

Development which have been scoped into the assessment (see section 8.8) have been assessed against 

the IEFs to determine whether or not they are significant. The IEFs assessed are those that are considered 

to be important and potentially affected by the Proposed Development. Importance may be assigned due 

to quality or extent of habitats, habitat or species rarity or the extent to which they are threatened (CIEEM, 

2019). Species and habitats are considered IEFs if they have a specific biodiversity importance recognised 

through international or national legislation or through local, regional, or national conservation plans (e.g. 

Annex I habitats under the Habitats Directive, OSPAR, National Biodiversity Plan or the Marine Strategy 

Framework Directive, Scottish PMFs and the Scottish Biodiversity list).  

40. All of the IEFs within the Proposed Development benthic subtidal and intertidal ecology study area are 

listed in Table 8.9. The main habitats identified throughout the Proposed Development benthic subtidal 

and intertidal ecology study area comprise seven broad subtidal IEFs and three broad intertidal IEFs.  The 

IEFs that comprise features of MPAs have also been assessed.  

 

Table 8.9: IEFs within the Project Development Benthic Subtidal and Intertidal Ecology Study Area 

IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

Subtidal Habitats 

Subtidal sand and 
muddy sand 
sediments 

Subtidal sand and muddy sand, 
characterised by amphipods, bivalves 
and Amphiura.  

SS.SSa.OSa3 

SS.SSa.IFiSa4 

SS.SSa.OSa [Echinocyamus pusillus] 

SS.SSa.CFiSa.EpusOborApri 

SS.SSa.IFiSa.NcirBat 

SS.SSa.CMuSa5 

SS.SSa.CMuSa [Crangon crangon] 

SS.SMu.CSaMu.ThyNten 

SS.SMu.CSaMu.AfilMysAnit 

None Scottish PMF, UK 
Biodiversity Action 
Plan (BAP) priority 
habitat 

Regional 

 

 

3 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore SS.SSa.OSa.MalEdef biotope has been used as a proxy for sensitivity. 

4 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore SS.SSa.IMuSa.AreISa biotope has been used as a proxy for sensitivity. 

5 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore SS.SSa.CMuSa.AalbNuc biotope has been used as a proxy for sensitivity. 

IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

SS.SMu.CSaMu.AfilNten 

SS.SSa.CFiSa.ApriBatPo 

Subtidal coarse 
and mixed 
sediments 

Subtidal coarse and mixed sediments 
characterised by amphipods, bivalves, 
polychaetes and barnacles. 

SS.SMx.OMx  

SS.SMx.OMx.PoVen  

SS.SMx.CMx.FluHyd 

SS.SCS.CCS 

None UK BAP priority 
habitat, Scottish PMF 

Regional 

Moderate energy 
subtidal rock 

Subtidal rock with sparce communities 
within the Proposed Development Array 
Area and inshore Proposed 
Development export cable corridor. 

CR.MCR.EcCr6 

IR.MIR.KR.Ldig.Bo 

IR.MIR.KR.Ldig 

None Scottish PMF, 
potential OSPAR 
habitat 

National 

Seapens and 
burrowing 
megafauna 

Muddy sediments with large burrow and 
seapens within the Proposed 
Development export cable corridor. 

SS.SMu.CFiMu.SpnMeg 

None OSPAR habitat, 
Scottish PMF, UK 
BAP priority habitat 

National 

Cobble/stony reef 
outside of an SAC 

Cobble/stony reef outside an SAC with 
high epifaunal diversity.7 

SS.SCS.CCS 

CR.MCR.EcCr 

Representative 
of Annex I 
habitat 

Annex I habitat 
outside of an SAC, 
Scottish PMF 

National 

Rocky reef 
outside an SAC 

Medium potential rocky reef outside an 
SAC8 

CR.MCR.EcCr 

Representative 
of Annex I 
habitat 

Annex I habitat 
outside of an SAC 

National 

Sabellaria reef 
outside of an SAC 

Low potential Sabellaria reef outside of 
an SAC 

SS.SBR.PoR.SspiMx 

Representative 
of Annex I 
habitat 

Annex I habitat 
outside of an SAC, 
UK BAP priority 
habitat, OSPAR 
habitat 

National 

Qualifying Features of MPAs 

Subtidal sands 
and gravels 

Subtidal sand and gravels within the 
FFBC MPA. 

MPA UK BAP priority 
habitat, qualifying 

National 

6 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore CR.MCR.EcCr.CarSp biotope has been used as a proxy for sensitivity. 

7 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore CR.MCR.EcCr.CarSp and SS.SCS.CCS.SpiB biotopes have been used as a proxy for sensitivity. 
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IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

SS.SCS.CCS 

SS.SSa.OSa 

SS.SSa.CFiSa.ApriBatPo 

SS.SSa.CFiSa.EpusOborApri 

feature of the FFBC 
MPA, Scottish PMF 

Shelf banks and 
mounds 

Banks and mounds on the continental 
shelf composed of coarse sands and 
gravels. 

SS.SCS.CCS 

SS.SSa.OSa 

SS.SSa.CFiSa.ApriBatPo 

SS.SSa.CFiSa.EpusOborApri 

MPA UK BAP habitat, 
qualifying feature of 
the FFBC MPA, 
Scottish PMF 

National 

Ocean quahog  Ocean quahog  OSPAR 
protected 
species 

Qualifying feature of 
the FFBC MPA, 
Scottish PMF 

National 

Annex I Habitat Features of SACs (SNH, 2000) 

Mudflats and 
sandflats not 
covered by 
seawater at low 
tide 

Mobile sand shores with amphipods and 
polychaetes (AP.P)  

Mobile sand shores with amphipods and 
polychaetes (AEur)  

Mobile sand shores with amphipods and 
polychaetes (AP.Pon)9 

Muddy sand and mud shores with 
polychaetes, bivalves and Zostera noltii 
(HedMac.Are) 10 

Muddy sand and mud shores with 
polychaetes, bivalves and Zostera noltii 
(Znol) 11 

Boulders and cobbles with Mytilus 
edulis beds (MytX) 12 

Muddy sand shores with polychaetes 
and bivalves (MacAre)  

Infralittoral fine sand with polychaetes 
and bivalves (FabMag)13 

Annex I Habitats 
Directive 

Scottish PMF, UK 
BAP habitat, OSPAR 
habitat 

Qualifying feature of 
the Berwickshire and 
North 
Northumberland 
Coast SAC 

International 

Large shallow 
inlets and bays 

Not Applicable (N/A) Annex I Habitats 
Directive 

Qualifying feature of 
the Berwickshire and 
North 

International 

 

 

9 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore LS.LSa.MoSa.AmSco.Eur biotope has been used as a proxy for sensitivity. 

10 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore LS.LMu.MEst.HedLim biotope has been used as a proxy for sensitivity. 

11 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore LS.LMp.LSgr.Znol biotope has been used as a proxy for sensitivity. 

IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

Northumberland 
Coast SAC 

Reefs (subtidal 
and intertidal 
rocky reef) 

Rock with mussels and barnacles 
(MytB)  

Boulders and cobbles with Mytilus 
edulis beds (MytX) 

Rock with mussels and barnacles (Ala) 

Rock with mussels and barnacles 
(Ala.Myt) 

Tide swept circalittoral rock with dense 
Alcyonium digitatum (AlcC) 

Tide swept circalittoral rock with dense 
A. digitatum and hydroid turf (AlcSec) 

Tide swept circalittoral rock with A. 
digitatum and hydroid turf (AlcTub) 

Rock with mussels and barnacles 
(Ala.Ldig) 

Rock with fucoids and barnacles 
(BPat.Sem) 

Rock with fucoid algae (Fves) 

Rock with fucoid algae (Fser.Fser) 

Rock with fucoids and barnacles 
(FvesB) 

Rock with fucoids and barnacles 
(Ldig.Ldig) 

Littoral rock with barnacles and mussels 
(Him) 

Circalittoral rock with sparse A. 
digitatum and faunal turf (FaAlC) 

Circalittoral rock with brittle stars and 
hydroids (Oph) 

Circalittoral rock with hydroids and 
bryzoans (Flu.Flu) 

Annex I Habitats 
Directive 

Qualifying feature of 
the Berwickshire and 
North 
Northumberland 
Coast SAC 

International 

12 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore SS.SBR.SMus.MytSS biotope has been used as a proxy for sensitivity. 

13 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore SS.SSa.IMuSa.AreISa biotope has been used as a proxy for sensitivity. 
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IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

Submerged or 
partially 
submerged sea 
caves 

Sparse fauna (barnacles and spirorbids) 
in scoured mid or lower shore caves 
(LR.CvOv SFa)  

Barren or Coralline crust-covered rock 
on severely scoured cave walls and 
floors (LR.CvOv BarCC) 

Rhodothamniella floridula on shaded 
vertical rock in upper and mid shore 
caves (LR.CvOv RhoCv) 

Green algal film (? Pseudendoclonium 
submarinum) on upper shore cave walls 
and ceilings (LR.CvOv GCv) 

Brown algal crusts (? Pilinia maritima) 
on upper shore caves (LR.CvOv Br) 

Verrucaria mucosa and Hildenbrandia 
rubra on shaded vertical or overhanging 
rock in upper- and mid-shore caves 
(LR.CvOv Vmuc) 

Verrucaria mucosa and Hildenbrandia 
rubra on shades vertical or overhanging 
rock in upper and mid shore caves 
(LR.CvOv FaC) 

Faunal encrusted vertical rock on mid or 
lower shore wave surged caves 
(LR.CvOv RCv) 

Red algal dominated cave entrance on 
lower shore (LR.CvOv SR) 

Sponges and shade tolerant red 
seaweeds on steep or overhanging 
lower eulittoral bedrock (LR.CvOv 
SR.Ov) 

Sponges and shade tolerant red 
seaweeds on open shore overhanging 
bedrock in lower eulittoral (LR.CvOv 
SR.Cv) 

Sponges and shade tolerant red 
seaweeds on steep or overhanging 
wave surged bedrock in aces (LR.CvOv 
SByAs) 

Annex I Habitats 
Directive 

Qualifying feature of 
the Berwickshire and 
North 
Northumberland 
Coast SAC 

International 

 

 

14 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore CR.HCR.XFa.SpAnVt biotope has been used as a proxy for sensitivity. 

15 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore IR.EIR.SG.SCAs.DenCla biotope has been used as a proxy for sensitivity. 

IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

Sponges, bryozoans and ascidians on 
deeply overhanging lower shore 
bedrock (LR.CvOv) SByAs.Ov 

Sponges, bryozoans and ascidians on 
deeply overhanging wave surged 
bedrock in lower shore caves (LR.CvOv 
SByAs.Cv) 

Sponge crusts and anemones on wave 
surged vertical infralittoral rock (SCAn)14 

Sponge crusts, anemones and 
Tubularia indivisa in shallow infralittoral 
surge gullies (SCAn.Tub) 

Sponge crusts and colonial ascidians on 
wave surged vertical infralittoral rock 
(SCAs) 

Dendrodoa grossularia and Clathrina 
coriacea on wave surged vertical 
infralittoral rock (SCAs.DenCla)15 

Sponge crusts, colonial (polyclinid) 
ascidians and a bryozoan/hydroid turf 
on wave surged vertical or overhanging 
infralittoral rock (SCAs.ByH)16 

Intertidal Habitats 

Intertidal rock High energy littoral rock and literal 
fringe rock within the intertidal zone. 

LR.FLR.Eph.Ent 

LR.FLR.Lic.Ver 

LR.FLR.Lic.YG 

LR.HLR.FR.Coff.Coff 

LR.HLR.MusB.Sem.Sem 

LR.MLR.BF.Fser.Bo 

Representative 
of Annex I 
habitat 

Annex I habitat 
outside of a SAC, 
Scottish PMF 

National 

Fucus dominated 
intertidal rock 

Low energy littoral rock dominated by 
Fucoid spp. 

LR.LLR.F.Fspi.B 

LR.LLR.F.Fspi.X 

LR.LLR.F.Fves 

LR.LLR.F.Fves.FS 

LR.LLR.F.Fves.X 

Representative 
of Annex I 
habitat 

Annex I habitat 
outside of a SAC, 
possibly 
representative of 
Scottish PMF  

National 

16 The biotope within this IEF which was recorded withing the Benthic Subtidal and Intertidal Ecology Study Area was not present in the MarESA 
therefore CR.HCR.XFa.ByErSp biotope has been used as a proxy for sensitivity. 
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IEF Description and Representative 
Biotopes 

Protection 
Status 

Conservation 
Interest 

Importance 
within the 
Benthic Subtidal 
and Intertidal 
Ecology Study 
Area 

LR.LLR.FVS.PelVS 

LR.FLR.Rkp.Cor.Cor 

LR.FLR.Rkp.FK 

LR.FLR.Rkp.G 

LR.FLR.Rkp.SwSed 

LR.MIR.KR.Ldig 

Intertidal sand  Intertidal sand with sparce communities 

LS.LSa.FiSa.Po 

LS.LSa.St.Tal 

LS.LSa.MuSa.MacAre 

LS.LSa.MuSa.Lan 

None Representative of an 
Annex I habitat 

Regional 

 

8.7.4. FUTURE BASELINE SCENARIO 

41. The EIA Regulations ((The Electricity Works (Environmental Impact Assessment) (Scotland) Regulations 

2017, The Marine Works (Environmental Impact Assessment) (Scotland) Regulations 2017, the Marine 

Works (Environmental Impact Assessment) Regulations 2007 and The Town and Country Planning 

(Environmental Impact Assessment) (Scotland) Regulations 2017)), require that a “a description of the 

relevant aspects of the current state of the environment (baseline scenario) and an outline of the likely 

evolution thereof without development as far as natural changes from the baseline scenario can be 

assessed with reasonable effort, on the basis of the availability of environmental information and scientific 

knowledge” is included within the Offshore EIA Report. 

42. In the event that the Proposed Development does not come forward, an assessment of the future baseline 

conditions has been carried out and is described within this section. 

43. Further to potential change associated with existing cycles and processes, it is necessary to take account 

of potential effects of climate change on the marine environment. Variability and long  term changes on 

physical influences may bring direct and indirect changes to benthic habitats and communities in the mid 

to long term future (Department of Energy and Climate Change (DECC), 2016). A strong base of evidence 

indicates that long term changes in the benthic ecology may be related to long term changes in the climate 

or in nutrients (DECC, 2016), with climatic process driving shifts in abundances and species composition 

of benthic communities (Marine Climate Change Impacts Partnership (MCCIP), 2015). Benthic 

communities are also predicted to be influenced by anthropogenic activities including, contamination or 

seabed disturbing activities such as trawling, dredging and development (Krönke, 1995). Studies of benthic 

ecology over the last three decades have shown that biomass has increased by at least 250% to 400%; 

opportunistic and short-lived species have increased; and long-living sessile animals have decreased 

(Krönke, 1995; Krönke, 2011). Since the end of the 1980s, the temperature of oceanic water flowing past 

Scotland has increased at a rate of between 0.22°C to 0.40°C per decade, with a longer-term (1990-2006) 

trend of around 0.04°C (Hughes et al., 2016). The effect of this temperature rise is expected to have a 

different impact on each benthic group altering aspects such as distribution and reproduction (Hiscock et 

al., 2001). As such, the baseline in the Proposed Development benthic subtidal and intertidal ecology study 

area described in paragraphs 18 to 37 is a 'snapshot' of the present benthic ecosystem within a gradual 

yet continuously changing environment. Any changes that may occur during the 35-year design life span 

of the Proposed Development should be considered in the context of both greater variability and sustained 

trends occurring on national and international scales in the marine environment.  

8.7.5. DATA LIMITATIONS AND ASSUMPTIONS  

44. The data sources used in this chapter are detailed in Table 8.6. The desktop data used are the most up to 

date, publicly available information which can be obtained from the applicable data sources as cited. To 

ensure an up-to-date baseline characterisation, the site-specific benthic subtidal ecology survey data have 

been validated with site-specific geophysical surveys undertaken in 2019 and 2021 (Table 8.7). 

45. There are also specific limitations with regards to the site-specific surveys. An adjustment to the boundary 

of the Proposed Development export cable corridor, following the completion of the site -specific benthic 

subtidal surveys, resulted in a small part of the mid-section of the Proposed Development export cable 

corridor not being sampled during the site-specific benthic surveys. Desktop data was therefore used to 

extrapolate the biotope map to cover the whole Proposed Development export cable corridor. Additionally, 

due to the presence of dense fishing gear (potting buoys) across the western and central regions of the 

Proposed Development array area and western region of the Proposed Development export cable corridor, 

three grab stations, two DDV locations and one beam trawl were relocated/re-orientated to minimise the 

risk of snagging, and in terms of the beam trawl to avoid a nearby wreck. Additionally, six grab stations 

were abandoned, after multiple attempts, because of insufficient sediment in areas of coarse or hard 

ground in the east of the Proposed Development array area and the Proposed Development export cable 

corridor. DDV however was deployed before grabs at all stations, including where grabs were not possible, 

to avoid potential damage to Annex I reefs which resulted in grabs not being collected at seven stations 

and seven added in later after soft sediment had been identified. Furthermore, two samples were left 

outstanding after the surveys were stepped down due to an unfavourable long term weather forecast. 

Overall, 92% of grab samples were completed successfully (8% of grabs unsuccessful or left outstanding) 

which is sufficient to characterise the benthic subtidal and intertidal ecology study area. 

46. Although the sampling design and collection process for the site-specific benthic subtidal ecology survey 

data provided robust data on the benthic communities, interpreting these data has limitations. It can be 

difficult to interpolate data collected from discrete sample locations to cover a wider area and define the 

precise extents of each biotope. Benthic communities generally show a transition from one biotope to 

another and therefore boundaries of where one biotope ends and the next begins is an approximation; 

these boundaries indicate where communities grade into one another. The classification of the community 

data into biotopes is a best fit allocation, as some communities do not readily fit the available descriptions 

in the biotope classification system. The biotope map should be used to describe the main habitats which 

characterised the Proposed Development array area, Proposed Development export cable corridor and 

landfall site. Due to the limitations described previously, the biotope map shown in Figure 8.3 should not 

be interpreted as definitive areas. However, this does provide a suitable baseline characterisation which 

describes the main habitats and communities within the Proposed Development array area, Proposed 

Development export cable corridor and landfall site for the purposes of the assessment.  

8.8. KEY PARAMETERS FOR ASSESSMENT 

8.8.1. MAXIMUM DESIGN SCENARIO 

47. The maximum design scenarios identified in Table 8.10 have been selected as those having the potential 

to result in the greatest effect on an identified receptor or receptor group. These scenarios have been 

selected from the details provided in volume 1, chapter 3 of the Offshore EIA Report. Effects of greater 

adverse significance are not predicted to arise should any other development scenario, based on details 
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within the Project Design Envelope (PDE) (e.g. different infrastructure layout), to that assessed here, be 

taken forward in the final design scheme. 
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Table 8.10: Maximum Design Scenario Considered for Each Impact as Part of the Assessment of Likely Significant Effect on Benthic Subtidal and Intertidal Ecology 

Likely significant effect 

Phase17 Maximum Design Scenario Justification 

C O D   

Temporary habitat 

loss/disturbance 

   Construction Phase  

Up to 113,974,700 m2 of temporary subtidal habitat loss/disturbance due to: 

• up to 1,268,000 m2 of disturbance from the use of jack-up vessels during foundation installation, with up to four jack-up locations 
per wind turbine and four jack-up locations per Offshore Substation Platform (OSP)/Offshore convertor station platform; 

• up to 42,948,000 m2 of disturbance from installation of cables comprising up to 24,500,000 m2 disturbance from installation of up 
to 1,225 km of inter-array cables, up 1,880,000 m2 disturbance from installation of up to 94 km of OSP/Offshore convertor station 
platform interconnector cables and up to 16,568,000 m2 disturbance from installation of up to 872 km of offshore export cables 
with seabed disturbance width of: up to 25 m for sand wave clearance, up to 25 m for boulder clearance and up to 15 m for 
cable installation; 

• sand wave clearance may be required for up to 20% of offshore Proposed Development export cable corridor length, and up to 
30% of inter-array cables and OSP/Offshore convertor station platform interconnector cables;  

• boulder clearance may be required for up to 20% of offshore export cables length, inter-array cables and OSP/Offshore 
convertor station platform interconnector cables; 

• up to 69,320,500 m2 of habitat disturbance associated with the deposition of 12,860,250 m3 of sand wave clearance material 
dredged within the Proposed Development array area and 21,800,000 m3 of sand wave clearance material dredged within the 
Proposed Development export cable corridor; 

• up to 438,200 m2 from a 100 m2 anchor placed every 500 m during inter-array, OSP/Offshore convertor station platform 
interconnector and offshore export cables installation;  

• offshore export cables installation at the landfall via trenchless techniques; 

• up to 8 exit punches out, each 20 x 5 m, for up to 8 cable ducts due to trenchless cable installation in the intertidal; 

• exit punches out located at least 488 m from MHWS mark;  

• clearance of up to 14 UXOs; and 

• maximum duration of the offshore construction phase is up to 96 months. 

Operation and Maintenance Phase 

Up to 989,000 m2 of temporary subtidal habitat loss/disturbance due to:  

• up to 245 major component replacements (7 per year) for wind turbines, 7 major component replacements (one every ten years) 
for OSPs/Offshore convertor station platforms and 10 access ladder replacements for wind turbines and seven access ladder 
replacements for OSP/Offshore convertor station platform using jack-up vessel over the lifetime of the Proposed Development; 

• inter-array: up to 450,000 m2 for repair and up to 150,000 m2 for reburial (assuming 15 m width seabed disturbance for repair 
and remedial burial); 

• offshore export cables and OSP/Offshore convertor station platform interconnector cables: up to 60,000 m2 for repair and up to 
60,000 m2 reburial (assuming 15 m width seabed disturbance for repair and remedial burial); and 

• operation phase up to 35 years. 

Decommissioning Phase 

Up to 34,571,200 m2 of temporary subtidal habitat loss/disturbance due to: 

• up to 1,268,000 m2 of disturbance from the use of jack-up vessels during foundation decommissioning, with up to four jack-up 
locations per wind turbine and four jack-up locations per OSP/Offshore convertor station platform; 

Maximum footprint which would be affected during the construction, 

operation and maintenance and decommissioning phases. 

The maximum design scenario for disturbance is associated with 

activities at the OSPs/Offshore convertor station platforms is based on 

up to eight OSPs and two Offshore convertor station platforms. 

Based on the assumption that the width of disturbance for sand wave 

and boulder clearance also includes subsequent cable installation as 

repeat disturbance. As such up to 60% of the length of offshore export 

cables, and up to 50% of the length of inter-array cables will need 

burial only. 

Based on the assumption that sand wave clearance will occur to an 

average depth of 1.3 m. The area of seabed affected by the 

placement of sand wave clearance material has been calculated 

based on the maximum volume of sediment to be placed on the 

seabed, assuming all this sediment is coarse material (i.e. is not 

dispersed through tidal currents; see "Increased suspended sediment 

concentrations" assessment of effect below). The total footprint of 

seabed affected has been calculated, for the purposes of the 

maximum design scenario, assuming a mound of uniform thickness of 

0.5 m height. Temporary loss of benthic habitat is assumed beneath 

this.  

The maximum design scenario assumes that cable installation in the 

intertidal area will involve trenchless techniques only. It is assumed 

that the footprint of the exit punches out associated with trenchless 

techniques (e.g. HDD) within the subtidal area are within the width of 

disturbance assumed for offshore export cables installation. The 

maximum design scenario for exit punches out is based on up to eight 

cables. The exits punches out will be located between 488 m and 

1,500 m from the MHWS mark. However, the maximum design 

scenario for impacts to nearshore habitats considers the minimum exit 

punch out distance from MHWS (i.e. 488 m from the MHWS mark) as 

this results in the greatest impact to nearshore receptors. 

The maximum design scenario assumes that UXO clearance would 

occur within the footprint of other seabed clearance works, cable 

burial activities and/or foundation footprints and therefore will not lead 

to additional habitat disturbance. 

 

 

17 C = Construction, O = Operation and maintenance, D = Decommissioning 
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Likely significant effect 

Phase17 Maximum Design Scenario Justification 

C O D   

• up to 32,865,000 m2 of disturbance from removal of cables comprising up to 18,375,000 m2 decommissioning of up to 1,225 km 
of inter-array cables, up 1,410,000 m2 disturbance from decommissioning of up to 94 km of OSP/Offshore convertor station 
platform interconnector cables and up to 13,080,000 m2 disturbance from decommissioning of up to 872 km of offshore export 
cables with seabed disturbance width of 15 m for cable deburial; 

• up to 438,200 m2 from a 100 m2 anchor placed event every 500 m during inter-array, OSP/Offshore convertor station platform 
interconnector and offshore export cables removal; and 

• up to 8 exit punches out, each 20 x 5 m, for removal of up to 8 cable ducts from the landfall. 

Maximum design scenario for habitat disturbance associated with 

offshore export cables maintenance includes repairs/reburial of 

subtidal cables.  

Maximum design scenario assumes complete removal of all 

infrastructure, if any infrastructure is left in situ this will result in a lower 

area of temporary habitat disturbance during decommissioning.  

Increased suspended 

sediment concentrations 

and associated sediment 

deposition.  

   Construction Phase  

Seabed preparation: 

• boulder and sand wave clearance; 

• sand waves may be cleared to a width of 25 m, average height 5 m and clearance along circa 20% of offshore export cables 
corridor length (174.4 km) and 30% of inter-array and OSP/Offshore convertor station platform interconnector cables (395.7 km); 
and 

• modelling and assessment assumed a dredge and disposal technique is used to redistribute material in the within the Proposed 
Development application boundary.  

Foundation installation: 

• wind turbines and OSPs/Offshore convertor station platforms installed on piled jacket foundations; 

• drilling of foundations associated with up to 179 wind turbines, with two 5.5 m piles per leg and four legs per foundation; 

• drilling may be required for 10% of wind turbine foundations and undertaken for 20% of total 80 m depth (estimated at 16 m) with 
a rate of 0.5 m/h. Modelling undertaken for drilling at locations across the area to encompass the range of dispersion 
characteristics with two concurrent drilling events; and 

• drilling of foundations associated with up to 5 OSPs/Offshore convertor station platforms, four piles of 3.5 m diameter associated 
with each of the eight legs, with four per foundation requiring drilling to 20% depth (i.e. 12 m). Drilling for two OSPs/Offshore 
convertor station platforms, four piles of 4 m diameter are associated with each of the 8 legs, with 4 per foundation requiring 
drilling to 20% depth (i.e. 12 m).  

Cable installation: 

• inter-array cables length up to 1,225 km; 

• offshore export cables length up to 872 km; 

• OSP/Offshore convertor station platform interconnector cables length up to 94 km; 

• installation using jet trenching which mobilises material from a depth of up to 3 m deep in a trench of up to 2 m wide;  

• modelling assumes that the Proposed Development array area cable corridor and Proposed Development export cable corridor 
extend over areas of sand suitable for jetting (i.e. which mobilises the greatest volume of sediment throughout the water 
column); and 

• offshore export cables installation at the landfall via trenchless techniques. 

Operation and Maintenance Phase 

• cable repair/reburial activities: 

• inter-array cables: up to 30,000 m of cable for repair events and up to 10,000 m of cable for cable reburial over 35 year lifetime; 
and  

• offshore export cables and OSP/Offshore convertor station platform interconnector cables: Up to 4,000 m of cable for repair 
events and up to 4,000 m of cable for reburial events over 35 year lifetime.  

Decommissioning Phase 

• cutting and removal of piled jacket foundations at seabed level. 

Decommissioning of inter-array and offshore export cables: 

Greatest volume of sediment released into the water column. See 

volume 2, chapter 7. 

Seabed preparation 

Site clearance activities may be undertaken using a range of 

techniques, the suction hopper dredging has the potential to cause the 

greatest increase in suspended sediment and largest plume extent as 

material is released near the water surface and has therefore been 

considered as the maximum design scenario. 

Foundation installation 

Drilling may be required at 10% of site locations therefore more 

locations are associated with the 307 wind turbine array, however 

each drilling event would release less material. (20% depth of a single 

60 m pile per leg.) The overall total release is less than the 179 wind 

turbine array. Piles relating to OSPs/Offshore convertor station 

platforms have a greater number of legs and are smaller in diameter 

and require less drilling depth than the 179 wind turbines to be 

assessed and therefore the modelled scenarios will provide an upper 

envelope of suspended sediment concentration for each event. 

Cable installation 

Cable routes include a variety of seabed material and in some areas 3 

m depth may not be achieved or may be of a coarser nature which 

settles in the vicinity of the cable route therefore the assessment 

provides the upper bound in terms of suspended sediment and 

dispersion potential.  

Ploughing (and to a certain extent jetting) moves material rather than 

bringing it fully into suspension therefore the assumption that the 

seabed is fluidised presents the maximum design scenario.  

The inter-array modelling was carried out for a section of an indicative 

cable route which would have the widest impact, (i.e. where the tidal 

currents are strongest and material brought into suspension will be 

carried the furthest). Interconnector cable trenching characteristics are 

the same as those for inter-array cable trenching therefore magnitude 

of impacts are quantified within the indicative section of trenching 

modelled. 
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Likely significant effect 

Phase17 Maximum Design Scenario Justification 

C O D   

• inter-array cable length up to 1,225 km; 

• offshore export cables length up to 872 km; 

• OSP/Offshore convertor station platform interconnector cables length up to 94 km; and 

• decommissioning using jet dredging which mobilises material from a up to 3 m deep and 2 m wide trench.  

Offshore export cables trenching modelling assumes sediment 

release along the Proposed Development export cable corridor to the 

nearshore point at which a continuous rock outcrop is encountered 

Decommissioning 

Maximum design scenario assumes complete removal of all 

infrastructure, including cables and cable protection where it is 

possible and appropriate to do so. If any infrastructure is left in situ 

this will result in reduced levels of suspended sediment and 

associated deposition during decommissioning. 

Impact to benthic 

invertebrates due to 

Electromagnetic Fields 

(EMF) 

   Operation and Maintenance Phase 

Presence of inter-array and offshore export cables: 

• up to 1,225 km of 66 kV inter-array cables;  

• up to 872 km of 275 kV offshore export cables; 

• minimum burial depth 0.5 m; 

• up to 15% of inter-array cables and up to 15% of offshore Proposed Development export cable corridor may require cable 
protection;  

• cables will also require cable protection at asset crossings (up to 78 crossings for inter-array cables and up to 16 crossings for 
offshore export cables); and 

• operational phase of up to 35 years. 

Maximum length of cables across the Proposed Development array 

area and Proposed Development export cable corridor and minimum 

burial depth (greater the depth the more the EMF is attenuated). 

The maximum design scenario for EMF is based on eight offshore 

export cables of 275 kv as this results in the greatest cable length and 

therefore the greatest potential for EMF effects on benthic receptors.  

Long term subtidal habitat 

loss 

   Construction and Operation and Maintenance Phase 

Up to 7,798,856 m2 of long term habitat loss due to: 

• up to 2,265,776 m2 from the presence of up to 179 wind turbine foundations on suction caisson foundations and ten 
OSP/Offshore convertor station platform foundations on suction caisson jacket foundations with associated scour protection;  

• up to 5,470,500 m2 from the presence of cable protection associated with up to 1,225 km of inter-array cables, 94 km of 
OSP/Offshore convertor station platform interconnector cables and up to 872 km of offshore export cables. Assumes up to 15% 
of inter-array, OSP/Offshore convertor station platform interconnector cables and offshore Proposed Development export cable 
corridor may require protection; 

• up to 62,580 m2 from the presence of cable protection for cable crossings, 78 cable crossings for inter-array and OSP/Offshore 
convertor station platform interconnector cables and 16 crossings for the offshore export cables; and 

• operational phase up to 35 years. 

Decommissioning Phase 

Habitat loss of up to 7,562,609 m2 due to: 

• presence of cable protection for 1,225 km of inter-array cables, 94 km of OSP/Offshore convertor station platform interconnector 
cables and 872 km of offshore export cables which may be left in situ after decommissioning; 

• presence of cable protection for cable crossings, 78 cable crossings for inter-array and OSP/Offshore convertor station platform 
interconnector cables and 16 crossings for the offshore export cables which may be left in situ after decommissioning; and 

• scour protection for up to 179 wind turbines and ten OSPs/Offshore convertor station platforms which may be left in situ after 
decommissioning. 

Largest wind turbine and OSP/Offshore convertor station platform 

foundation type and associated scour protection, maximum length of 

cables and cable protection resulting in greatest extent of habitat loss. 

Mud mats will be within the footprint of the scour protection therefore 

will not result in additional long term habitat loss. 

Maximum design scenario for decommissioning assumes removal of 

only the foundations. Cables and cable protection will be removed 

where possible and appropriate; if any additional infrastructure is 

decommissioned, this will result in a reduced area of habitat loss. 

Greatest amount of cable and scour protection resulting in the largest 

area of infrastructure to be left in situ after decommissioning. 

Colonisation of hard 

structures  

   Operation and Maintenance Phase 

Long term habitat creation of up to 10,198,971 m2 due to: 

Maximum number of wind turbine and OSP/Offshore convertor station 

platform foundations and associated scour protection, maximum 
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Likely significant effect 

Phase17 Maximum Design Scenario Justification 

C O D   

• presence of up to 307 wind turbines and ten OSPs/Offshore convertor station platforms on jacket foundations;  

• presence of scour protection for wind turbine and OSPs/Offshore convertor station platforms; 

• presence of cable protection associated with up to 1,225 km of inter-array cables, up to 94 km of OSP/Offshore convertor station 
platform interconnector cables and up to 872 km of offshore export cables. Assumes up to 15% of inter-array, OSP/Offshore 
convertor station platform interconnector and offshore export cables may require cable protection;  

• presence of cable protection for cable crossings, 78 cable crossings for inter-array and OSP/Offshore convertor station platform 
interconnector cables and 16 crossings for the offshore export cables; and 

• operational phase up to 35 years.  

Decommissioning Phase 

Habitat creation of up to 7,493,186 m2 due to: 

• presence of cable protection for 1,225 km of inter-array cables, 94 km of interconnector cables and 872 km of offshore export 
cables which may be left in situ after decommissioning; 

• presence of cable protection for cable crossings, 78 cable crossings for inter-array and OSP/Offshore convertor station platform 
interconnector cables and 16 crossings for the offshore export cables which may be left in situ after decommissioning; and 

• scour protection for up to 307 wind turbines and 10 OSPs/Offshore convertor station platforms which may be left in situ after 
decommissioning. 

length of cables and cable protection resulting in greatest surface area 

for colonisation.  

The estimate of habitat creation from the presence of foundations has 

been calculated as if the foundations were a solid structure. This is, 

therefore, likely to be a conservative estimate of habitat creation on 

the basis that the jacket foundations will have a lattice design rather 

than a solid surface as has been assumed. 

Maximum design scenario assumes removal of foundations only. If 

any additional infrastructure is decommissioned, this will result in a 

reduced area of habitat creation.  

Greatest amount of cable and scour protection resulting in the largest 

area of infrastructure, assumed to be left in situ after 

decommissioning. 

Increased risk of 

introduction and spread of 

invasive and non-native 

species 

   Construction Phase  

Increased risk of INNS due to: 

• up to 11,481 vessel round trips during the construction phase (including those required during site preparations activities); and 

• maximum duration of the offshore construction phase is up to 96 months. 

Operation and Maintenance Phase 

Increased risk of INNS due to: 

• long term creation of up to 10,198,971 m2 of hard substrate habitat due to foundations, associated scour protection and cable 
protection;  

• up to 2,324 vessel round trips per year; and 

• operational phase up to 35 years. 

Decommissioning Phase 

Increased risk of INNS due to: 

• as above for vessel round trips during the construction phase; and 

• habitat creation of up to 7,493,186 m2 due to presence of scour protection and cable protection, including cable protection for 
cable crossings, which may be left in situ.  

Maximum surface area created by offshore infrastructure and 

maximum number of vessel movements during construction, operation 

and maintenance and decommissioning phases.  

Maximum design scenario assumes the removal of foundations but 

that scour protection, cable protection and cable crossings may be left 

in situ. If any of this infrastructure is removed, this will result in a lower 

risk of INNS. 

Alteration of seabed habitats 

arising from effects of 

physical processes 

   Operation and Maintenance Phase 

Wind turbines 

• 179 wind turbines with 20 m diameter suction caisson jacket foundations with a total footprint (including scour protection) of 
12,240 m2 per foundation, with scour protection 2 m in height; and 

• additionally, 179 structures with four legs per foundation (i.e. 716 legs in total) with 5 m diameter spaced 60 m apart at the 
seabed were included through the water column to model associated influence on wave climate and tidal currents. 

OSPs/Offshore convertor station platforms  

Provides the largest obstruction to flow in the water column. This is 

aligned with caisson foundations which represent a greater area of 

influence than piled jacket foundations. See volume 2, chapter 7. 
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Likely significant effect 

Phase17 Maximum Design Scenario Justification 

C O D   

• eight OSPs/Offshore convertor station platforms each with six jacket legs comprising suction caissons of 15 m in diameter with 
associated scour protection of 60 m diameter and a height of 2 m giving rise to 6,206 m2 footprint per unit (including scour 
protection). Six legs of 4 m diameter spaced 40 m apart at the seabed; and 

• two OSPs/Offshore convertor station platforms each with eight jacket legs comprising suction caissons of 15 m in diameter with 
associated scour protection of 60 m diameter and a height of 2 m giving rise to 12,559 m2 footprint per unit (including scour 
protection). Eight legs of 5 m diameter spaced 80 m apart at the seabed. 

Cable protection 

• cable protection (armouring) along 15% of the inter-array, OSP/Offshore convertor station platform interconnector and offshore 
Proposed Development export cable corridor, of up to 3 m in height and 20 m width; and 

• up to 78 inter-array cable crossings 3.5 m in height, 21 m wide and 30 m in length and up to 16 offshore export cable crossings 
3.5 m in height, 21 m wide and 40 m in length. 

Removal of hard substrates 

resulting in loss of colonising 

communities 

   Decommissioning Phase 

Loss of up to 10,198,971 m2 of hard substrate habitat due to: 

• removal of up to 307 jacket foundations for wind turbines and up to 10 jacket foundations of OSPs/Offshore convertor station 
platforms;  

• removal of scour protection for up to 307 wind turbines and 10 OSPs/Offshore convertor station platforms;  

• removal of cable protection for 1,225 km of inter-array cables, 94 km of OSP/Offshore convertor station platform interconnector 
cables and 872 km of offshore export cables; and 

• removal of cable protection for cable crossings, 78 cable crossings for inter-array and OSP/Offshore convertor station platform 
interconnector cables and 16 crossings for the offshore export cables. 

Maximum design scenario is based on the removal of all infrastructure 

therefore resulting in the greatest loss in colonising communities. If 

any infrastructure is left in situ, this will result in a reduced loss of 

colonising communities. 
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8.8.2. IMPACTS SCOPED OUT OF THE ASSESSMENT  

48. The  Benthic Subtidal and Intertidal Ecology Road Map (see volume 3, appendix 8.2), as well as the 

Scoping Report (see volume 3, appendix 6.1), has been used to facilitate stakeholder engagement on 

topics to be scoped out of the assessment. 

49. On the basis of the baseline environment and the project description outlined in volume 2, chapter 3 of the 

EIA Report, a number of impacts are proposed to be scoped out of the assessment for benthic subtidal 

and intertidal ecology. These have been agreed with key stakeholders through consultation as discussed 

in volume 1, chapter 5, apart from impacts associated with the loss of carbon sequestrated in marine 

sediments. Otherwise, these impacts were proposed to be scoped-out in The Berwick Bank Wind Farm 

Offshore Scoping Report (SSER, 2021a), a position supported by MS-LOT, MSS and NatureScot. Where 

discussions with consultees took place after the publication of the Berwick Bank Wind Farm Scoping 

Opinion (MS-LOT, 2022), these are audited in the Audit Document Post-Scoping Discussions (volume 3, 

appendix 5.1). 

50. These impacts are outlined, together with a justification for scoping them out, in Table 8.11. 

 

Table 8.11: Impacts Scoped Out of the Assessment for Benthic Subtidal and Intertidal Ecology (Tick 
Confirms the Impact is Scoped Out) 

Likely significant effect Phase18 Justification 

C O D 

Accidental pollution during 
construction, operation and 
maintenance and 
decommissioning 

✓ ✓ ✓ 
There is a risk of pollution being accidentally released during the construction, 
operation and maintenance and decommissioning phases from sources including 
vessels/vehicles and equipment/machinery. However, the risk of such events is 
managed by the implementation of measures set out in standard post consent plans 
(Code of Construction Practice, Environmental Management Plan (EMP), including 
Marine Pollution Contingency Plan and Invasive and Non-Native species 
Management Plan (INNSMP), and Pollution Prevention Plan, as well as Marine 
Pollution Contingency Plan). These plans include planning for accidental spills, 
address all potential contaminant releases and include key emergency contact 
details. It will also set out industry good practice and OSPAR (Oslo-Paris), 
International Maritime Organisation (IMO) and International Convention for the 
Prevention of Pollution from Ships (MARPOL) guidelines for preventing pollution at 
sea. Therefore, the likelihood of an accidental spill occurring is very low and in the 
unlikely event that such events occur, the magnitude of these will be minimised 
through measures such as marine pollution contingency planning. As such, this 
impact has been scoped out of further consideration within the benthic subtidal and 
intertidal ecology EIA Report section. This position is supported by stakeholder advice 
on the 2020 Berwick Bank Wind Farm proposal Offshore EIA Scoping Report. 

Impacts from the release of 
sediment bound 
contaminants 

✓ ✓ ✓ 
Seabed disturbance associated with construction, maintenance and decommissioning 
activities (e.g. foundation and cable installation) could lead to the remobilisation of 
sediment-bound contaminants that may result in harmful and adverse effects on 
benthic communities. Due to the limited historic oil and gas activities in the regional 
benthic subtidal and intertidal ecology study area, the nature of the sediments present 
(i.e. low levels of fines) and the large distance from shore which suggests a limited 

 

 

18 C = Construction, O = Operation and maintenance, D = Decommissioning 

Likely significant effect Phase18 Justification 

C O D 

input from terrestrial sources, the risk of sediment bound contaminants being present 
in concentrations likely to be harmful to benthic receptors is considered to be low. 
Site-specific sediment chemistry sampling has been undertaken across the Proposed 
Development array area and Proposed Development export corridor during subtidal 
sampling. No contaminants were found to exceed AL1/AL2 or the Canadian PEL with 
only arsenic at five sample stations within the north of the Proposed Development 
array area exceeding Canadian TEL. As discussed, with the SNCBs via the Road 
Map process, on this basis, this impact has been scoped out of further consideration 
within the Benthic Subtidal and Intertidal Ecology Offshore EIA Report chapter. 

Impacts from the release of 
carbon sequestrated in 
marine sediments 

✓ ✓ ✓ 
Construction, maintenance and decommissioning activities (e.g. foundation and cable 
installation) could result in the release of carbon sequestrated in marine sediments 
(blue carbon) and consequently the Proposed Development contributing to climate 
change through the release of Greenhouse Gas (GHG) emissions. An evaluation of 
blue carbon and possible effects in carbon has been undertaken in the Effects on 
Climate assessment (volume 3, appendix 21) and found the following: 

• uncertainty around carbon levels in sediments and a lack of information available 
on the level of carbon stored within sediments within the footprint of the Proposed 
Development and the potential significant variability across the Proposed 
Development site;  

• the relatively small footprint and local scale of impacts of the Proposed 
Development when set in the broader marine environment and therefore limited 
potential for significant release of carbon from sediments; 

• Uncertainty at pre-application stage on the detailed design of the offshore 
Proposed Development including locations and final installation methods and 
therefore which sediment types may be disturbed during construction, which is 
highly relevant for a meaningful assessment; and  

• non-significant effects in EIA terms of suspended sediment concentrations and 
deposition and alterations to hydrodynamics, with significant volumes of sediment 
being redeposited within the Proposed Development boundary and retained 
within the spatial area (see physical processes chapter in volume 2, chapter 7). 

In summary, there is no indication that the sediments within the Proposed 
Development site boundary are of particular importance for carbon storage (and to 
the contrary TOC analysis indicates carbon levels are low), the disturbance of 
sediment is of local scale, temporary and of short duration with much of the disturbed 
sediment being redistributed and retained in the local area. Based upon the above 
and when considered in the context of the Effects on Climate assessment 
undertaken, including carbon costs of manufacturing and construction as well as the 
carbon savings resulting from the Project’s production of electricity during its lifetime, 
it is considered that the contribution from release of carbon from marine sediments is 
negligible and hence has not been further considered in the Effects on Climate 
assessment. Further details are included in the climate assessments report in 
volume 3, appendix 21. 
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8.9. METHODOLOGY FOR ASSESSMENT OF EFFECTS 

8.9.1. OVERVIEW 

51. The benthic subtidal and intertidal ecology assessment of effects has followed the methodology set out in 

volume 1, chapter 6 of the Offshore EIA Report. Specific to the benthic subtidal and intertidal ecology EIA, 

the following guidance documents have also been considered: 

• Guidelines for Ecological Impact Assessment (EcIA) in the UK and Ireland. Terrestrial, Freshwater and 

Coastal (CIEEM, 2019); 

• Guidance on Environmental Considerations for Offshore Wind Farm Development (OSPAR, 2008); 

• Best methods for identifying and evaluating Sabellaria spinulosa and cobble reef (Limpenny et al., 2010); 

• Defining and Managing Sabellaria spinulosa Reefs (Gubbay, 2007); 

• Identification of the Main Characteristics of Stony Reef Habitats under the Habitats Directive (Irving, 2009); 

• NatureScot guidance: Guidance on Survey and Monitoring in Relation to Marine Renewables Deployments 

in Scotland – Volume 5: Benthic Habitats (SNH, 2011); and 

• Guidelines for data acquisition to support marine environmental assessments of offshore renewable 

energy projects (Judd, 2012). 

52. In addition, the benthic subtidal and intertidal ecology assessment of effects has considered the legislative 

framework as defined by:  

• The EIA Regulations; 

• The Electricity Act 1989; 

• The Marine (Scotland) Act 2010; and 

• The Marine and Coastal Access Act 2009. 

8.9.2. CRITERIA FOR ASSESSMENT OF EFFECTS  

53. The process for determining the significance of effects is a two-stage process that involves defining the 

magnitude of the likely significant effects and the sensitivity of the receptors. This section describes the 

criteria applied in this chapter to assign values to the magnitude of likely significant effects and the 

sensitivity of the receptors. The terms used to define magnitude and sensitivity are based on those which 

are described in further detail in volume 1, chapter 6 of the Offshore EIA Report. 

54. The criteria for defining magnitude in this chapter are outlined in Table 8.12. In determining magnitude 

within this chapter, each assessment considered the spatial extent, duration, frequency and reversibility 

of impact and these are outlined within the magnitude section of each assessment of effects (e.g. a duration 

of hours or days would be considered for most receptors to be of short term duration, which is likely to 

result in a low magnitude of impact). 

 

Table 8.12: Definition of Terms Relating to the Magnitude of an Impact 

Magnitude of Impact Definition 

High Loss of resource and/or quality and integrity of resource; severe damage to key characteristics, 
features or elements (Adverse) 

Large scale or major improvement of resource quality; extensive restoration or enhancement; 
major improvement of attribute quality (Beneficial) 

Medium Loss of resource, but not adversely affecting integrity of resource; partial loss of/damage to key 
characteristics, features or elements (Adverse) 

Magnitude of Impact Definition 

Benefit to, or addition of, key characteristics, features or elements; improvement of attribute 
quality (Beneficial) 

Low Some measurable change in attributes, quality or vulnerability, minor loss or, or alteration to, one 
or more key characteristics, features or elements (Adverse) 

Minor benefit to, or addition of, one or more) key characteristics, features or elements; some 
beneficial impact on attribute or a reduced risk of negative impact occurring (Beneficial) 

Negligible 

 

Very minor loss or detrimental alteration to one or more characteristics, features or elements 
(Adverse) 

Very minor benefit to, or positive addition of one or more characteristics, features or elements 
(Beneficial) 

 

55. The Marine Evidence based Sensitivity Assessment (MarESA) and the FeAST have been drawn upon to 

support the assessment of sensitivity of the benthic subtidal and intertidal ecology IEFs within the benthic 

subtidal and intertidal ecology study area.  

56. The MarESA is a database which has been developed through the Marine Life Information Network 

(MarLIN) of Britain and Ireland and is maintained by the Marine Biological Association (MBA), supported 

by statutory organisations in the UK (e.g. Department of Agriculture, Environment and Rural Affairs 

(DAERA), JNCC, Natural England and NatureScot). This database comprises a detailed review of available 

evidence on the effects of pressures on marine species or habitats, and a subsequent scoring of sensitivity 

against a standard list of pressures, and their benchmark levels of effect. The evidence base presented in 

the MarESA is peer reviewed and represents the largest review undertaken to date on the effects of human 

activities and natural events on marine species and habitats. It is considered to be one of the best available 

sources of evidence relating to recovery of seabed species and habitats. The benchmarks for the relevant 

MarESA pressures which have been used to inform each assessment of effect have also been referenced 

under each assessment of effect in section 8.11. The process for defining sensitivity in this chapter follows 

that defined by the MarESA sensitivity assessment, which correlates resistance and recoverability to 

categorise sensitivity, as set out in Table 8.14.  

57. FeAST allows users to investigate the sensitivity of marine features in Scotland's seas to pressures arising 

from human activities. This sensitivity assessment considers feature tolerance (ability to absorb or resist 

change or disturbance) to a pressure and its ability to recover once the pressure stops. These pressures 

are defined by a benchmark which describes the extent and duration of the pressure but does not consider 

the intensity, frequency of pressures or any cumulative impacts. The tolerance and recoverability are then 

compiled into a matrix which provides a final assessment of the effects. Much of the evidence presented 

within FeAST has been derived from sensitivity assessments originally undertaken by MarLIN and further 

developed by a number of Scottish organisations such as NatureScot, MSS, Scottish Environment 

Protection Agency (SEPA) and JNCC. The tool focusses on features of conservation interest such as 

protected features of MPAs and PMFs. The process for defining sensitivity in this chapter follows that 

defined by the FeAST sensitivity assessment, which correlates resistance and recoverability to categorise 

sensitivity, as set out in Table 8.13. 

58. The FeAST is particularly focussed on features relevant to nature conservation MPAs in Scotland and is 

informed more generally by the MarESA. As a result FeAST doesn’t assess all the relevant IEFs in the 

required level of detail therefore where the sensitivity differs between the two tools, the tool with the most 

relevant detail will take precedent, in most scenarios this has been the MarESA. 

59. The sensitivities of benthic subtidal and intertidal IEFs presented within this EIA Report have therefore 

been defined by an assessment of the combined vulnerability (i.e. resistance, following MarESA, or 

tolerance following FeAST) of the receptor to a given impact and the likely rate of recoverability to pre -

impact conditions (consistent with both MarESA and FeAST). Here, vulnerability is defined as the 



 

 

 

 

Berwick Bank Wind Farm 29 

Environmental Impact Assessment Report 

susceptibility of a species to disturbance, damage or death, from a specific external factor. Recoverability 

is the ability of the same species to return to a state close to that which existed before the activity or event 

which caused change. Recoverability is dependent on a receptor’s ability to recover or recruit subject to 

the extent of disturbance/damage incurred. Information on these aspects of sensitivity of the benthic 

subtidal and intertidal IEFs to given impacts has been informed by the best available evidence following 

environmental impact or experimental manipulation in the field and evidence from the offshore wind 

industry and analogous activities such as those associated with aggregate extraction, electrical cabling, 

and oil and gas industries.  

 

Table 8.13: Definition of Terms Relating to the Sensitivity of the Receptor (Applicable to MarESA and 
FeAST Sensitivity Assessment) 

Recoverability/Resilience  

Resistance 

None Low Medium High 

Very Low High sensitivity High sensitivity Medium sensitivity Low sensitivity 

Low High sensitivity High sensitivity Medium sensitivity Low sensitivity 

Medium Medium sensitivity Medium sensitivity Medium sensitivity Low sensitivity 

High Medium sensitivity Low sensitivity Low sensitivity Not sensitive 
(Negligible) 

 

60. The conclusions of the MarESA and FeAST assessments have been combined with the importance of the 

relevant IEF(s) as defined in section 8.7 and as presented in Table 8.9 for the benthic subtidal and intertidal 

IEFs considered in this assessment. The overall sensitivity of a receptor to an impact (based on t he 

combination of vulnerability and recoverability) is then defined as presented in Table 8.14. 

 

Table 8.14: Definition of Terms Relating to the Overall Sensitivity of the Receptor 

Value (Sensitivity of the 
Receptor) 

Description 

Very High Nationally and internationally important receptors with high vulnerability and no ability to 
recover 

High Regionally important receptors with high vulnerability and no ability to recover. 

Nationally and internationally important receptors with high vulnerability and low recoverability 

Medium Nationally and internationally important receptors with medium vulnerability and medium 
recoverability.  

Regionally important receptors with medium to high vulnerability and low recoverability. 

Locally important receptors with high vulnerability and no ability to recover. 

Low  Nationally and internationally important receptors with low vulnerability and high recoverability.  

Regionally important receptors with low vulnerability and medium to high recoverability. 

Locally important receptors with medium to high vulnerability and low recoverability. 

Value (Sensitivity of the 
Receptor) 

Description 

Negligible Locally important receptors with low vulnerability and medium to high recoverability.  

Receptor is not vulnerable to impacts regardless of value/importance. 

 

61. The significance of the effect upon benthic subtidal and intertidal ecology is determined by correlating the 

magnitude of the impact and the sensitivity of the receptor. The particular method employed for this 

assessment is presented in Table 8.15.  

62. In cases where a range is suggested for the significance of effect, there remains the possibility that this 

may span the significance threshold (i.e. the range is given as minor to moderate). In such cases the final 

significance conclusion is based upon the author’s professional judgement as to which outcome delineates 

the most likely effect. Where professional judgement is applied to quantify final significance from a range, 

the assessment will set out the factors that result in the final assessment of significance. These factors 

may include the likelihood that an effect will occur, data certainty and relevant information about the wider 

environmental context.  

63. For the purposes of this assessment: 

• A level of residual effect of moderate or more will be considered a ‘significant’ effect in terms of the EIA 

Regulations; and 

• A level of residual effect of minor or less will be considered ‘not significant’ in terms of the EIA Regulations.  

64. Effects of moderate significance or above are therefore considered important in the decision -making 

process, whilst effects of minor significance or less warrant little, if any, weight in the decision -making 

process. 

 

Table 8.15: Matrix Used for the Assessment of the Significance of the Effect 

 Magnitude of Impact 
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Negligible Low Medium High 

Negligible Negligible Negligible to Minor Negligible to Minor Minor 

Low 
Negligible to Minor Negligible to Minor Minor Minor to Moderate 

Medium Negligible to Minor Minor Moderate Moderate to Major 

High Minor Minor to Moderate Moderate to Major Major 

Very High 
Minor Moderate to Major Major Major 
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8.9.3. DESIGNATED SITES  

65. Where Natura 2000 sites (i.e. nature conservation sites in Europe designated under the Habitats or Birds 

Directives19) or sites in the UK that comprise the National Site Network (collectively termed ‘European 

sites’) are considered, this chapter makes an assessment of the likely significant effects in EIA terms on 

the qualifying interest feature(s) of these sites as described within section 8.7 of this chapter. The 

assessment of potential impacts on the site itself are deferred to the RIAA (SSER, 2022c) for the Proposed 

Development. A summary of the outcomes reported in the RIAA is provided in section 8.15 of this chapter. 

66. With respect to locally designated sites and national designations (other than European sites), where these 

sites fall within the boundaries of a European site and where qualifying interest features are the same, 

only the features of the European site have been taken forward for assessment. This is because potential 

impacts on the integrity and conservation status of the locally or nationally designated site are assumed 

to be inherent within the assessment of the features of the European site (i.e. a separate assessment for 

the local or national site features is not undertaken). However, where a local or nationally designated site 

falls outside the boundaries of a European site, but within the benthic subtidal and intertidal ecology study 

area, an assessment of the likely significant effects on the overall site is made in this chapter using the 

EIA methodology. 

8.10. MEASURES ADOPTED AS PART OF THE PROPOSED DEVELOPMENT  

67. As part of the project design process, a number of measures have been proposed to reduce the potential 

for impacts on benthic subtidal and intertidal ecology (see Table 8.16). As there is a commitment to 

implementing these measures, they are considered inherently part of the design of the Proposed 

Development) and have therefore been considered in the assessment presented in section 8.11 (i.e. the 

determination of magnitude and therefore significance assumes implementation o f these measures). 

These measures are considered standard industry practice for this type of development.  

 

Table 8.16: Designed In Measures Adopted as Part of the Proposed Development 

Designed In Measures Adopted as Part of the 

Proposed Development 

Justification 

An EMP will be prepared and implemented during the 
construction, operation and maintenance and 
decommissioning phases of the Project.  

Measures will be adopted to ensure that the potential for release of 
pollutants from construction, operation and maintenance and 
decommissioning plant is reduced so far as reasonably practicable. 
These will likely include: designated areas for refuelling where spillages 
can be easily contained, storage of chemicals in secure designated 
areas in line with appropriate regulations and guidelines, double 
skinning of pipes and takes containing hazardous substances, and 
storage of these substances in impenetrable bunds. 

Code of Construction Practice (CoCP) These measures have been identified during the design of the onshore 
and intertidal elements of the Proposed Development as part of the EIA 
process. They include strategies, control measures and monitoring 
procedures for managing the potential environmental impacts of 
constructing the Project and limiting disturbance from construction 
activities as far as reasonably practicable. 

 

 

19 Council Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and flora) and Directive 2009/147/EC of the European 
Parliament and of the Council of 30 November 2009 on the conservation of wild birds. 

Designed In Measures Adopted as Part of the 

Proposed Development 

Justification 

Decommissioning Plan The aim of this plan is to adhere to the existing UK and international 
legislation and guidance, with decommissioning industry practice 
applied. Overall, this will ensure the legacy of the Proposed 
Development will reduce the amount of long-term disturbance to the 
environment so far as reasonably practicable.  

An INNS INNSMP will be implemented and is 
included in the EMP (see volume 3, appendix 22, 
annex B). The plan outlines measures to ensure 
vessels comply with the IMO ballast water 
management guidelines, it will consider the origin of 
vessels and contain standard housekeeping 
measures for such vessels as well as measures to be 
adopted in the event that a high alert species is 
recorded. 

To manage and reduce the risk of potential introduction and spread of 
INNS so far as reasonably practicable. 

Marine Pollution Contingency Plan Measures will be adopted to ensure that the potential for release of 
pollutants from construction, operation and decommissioning plant is 
minimised. These will likely include: designated areas for refuelling 
where spillages can be easily contained; only using chemicals included 
on the approved Cefas list under the Offshore Chemical Regulations 
2002; storage of these in secure designated areas in line with 
appropriate regulations and guidelines; double skinning of pipes and 
tanks containing hazardous substances; and storage of these 
substances in impenetrable bunds. In this manner, the potential for 
release of contaminants from rigs and supply/service vessels will be 
strictly controlled, thus providing protection for marine life across all 
phases of the offshore wind farm development. 

Suitable implementation and monitoring of cables 
including those installed by burial, or those protected 
by external protection, and where target burial depths 
as identified via risk assessment have not been met. 

The mobile nature of sedimentary environments found in the Proposed 
Development benthic subtidal and intertidal ecology study area could 
result in the exposure of previously buried infrastructure such as 
inter-array, OSP/Offshore convertor station platform interconnector and 
offshore export cables. Monitoring these features ensures that repair 
and reburial are done efficiently so that no more than the assessed 
amount of new hard substrate habitat is created, and this infrastructure 
doesn’t cause unnecessary damage to the environment. Approval 
would be sought to implement these repairs and reburial events as well 
as for deployment of cable protection in line with what has been 
assessed. 

A pre-construction Annex I reef survey will be 
undertaken to determine the location, extent and 
composition of any biogenic/geogenic reefs within the 
Proposed Development. Should such reef features 
be identified during pre-construction surveys, 
appropriate measures (e.g. micro-siting) will be 
discussed with statutory consultees and agreed with 
MS-LOT to avoid direct impacts to these features, 
where reasonably practicable, and on the basis of the 
extent of these features at the time of construction. 

Rocky and stony reef was recorded within the Proposed Development 
export cable corridor and a localised patch of low potential S. spinulosa 
reef was recorded within the Proposed Development array area. This 
designed-in measure will ensure that direct impacts (e.g. habitat loss) 
to ecologically sensitive biogenic or geogenic reefs will be avoided or 
minimised where possible and reasonably practicable.  
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Designed In Measures Adopted as Part of the 

Proposed Development 

Justification 

 

Only drilling fluids that are on the PLONOR list, the list 
is controlled and maintained by Cefas, will be used. 

Due to the direction of the trenchless cable landfall being constructed 
from onshore to offshore there will be a potential interface between the 
sea and the drill fluids during physical punch out of the exit punches 
out and potentially at break outs associated with the selected 
trenchless technique (e.g. HDD). Small quantities of drill fluids may be 
released. To limit potential environmental damage only PLONOR listed 
drilling fluid will be used.  

 

8.11. ASSESSMENT OF SIGNIFICANCE 

68. The likely significant effects arising from the construction, operation and maintenance and 

decommissioning phases of the Proposed Development are listed in Table 8.10, along with the maximum 

design scenario against which each impact has been assessed.  

69. An assessment of the likely significance of the effects of the Proposed Development on benthic subtidal 

and intertidal ecological receptors caused by each identified impact is given below.  

TEMPORARY HABITAT LOSS/DISTURBANCE 

70. Temporary habitat loss/disturbance of subtidal and intertidal habitats within the Proposed Development 

benthic ecology subtidal and intertidal study area will occur during construction, operation and 

maintenance, and decommissioning phase (Table 8.10). Temporary habitat loss/disturbance can result 

from activities including use of jack-up vessels during foundation installation, sand wave and boulder 

clearance, cable installation and repair as well as anchor placements associated with these activities.  

71. The relevant MarESA and FeAST tool pressures and their benchmarks which have used to inform this 

assessment of effects are described here: 

• Habitat structure changes - removal of substratum (extraction): the benchmark for which is the extraction 

of substratum to 30 cm. This pressure is considered to be analogous to the impacts associated with sand 

wave and boulder clearance, and the construction of exit punches out associated with trenchless 

techniques such as HDD. 

• Abrasion/disturbance at the surface of the substratum or seabed: the benchmark for which is damage to 

surface features (e.g. species and physical structures within the habitat). This pressure corresponds to the 

impacts associated with jack-up vessel operations, anchor placements.  

• Penetration and/or disturbance of the substratum subsurface: the benchmark for which is damage to sub-

surface features (e.g. species and physical structures within the habitat). This pressure corresponds to the 

impacts associated with cable installation and jack-up vessel operations. 

• Smothering and siltation rate changes (heavy): the benchmark for which is heavy deposition of up to 30 cm 

of fine material added to the habitat in a single discrete event. This pressure corresponds to impacts 

associated with the deposition of sand wave material dredged prior to cable installation. 

72. As discussed in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA, the Berwickshire and North Northumberland Coast 

SAC and the Barns Ness Coast SSSI.  

Construction Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

73. The installation of the Proposed Development infrastructure within the Proposed Development benthic 

ecology subtidal and intertidal study area will lead to temporary subtidal habitat loss/disturbance. The 

maximum design scenario includes for up to 113,974,700 m2 of temporary subtidal habitat loss/disturbance 

during the construction phase (Table 8.10). This equates to approximately 7.86% of the benthic subtidal 

and intertidal ecology study area.  

74. Seabed preparation activities throughout the construction phase (e.g. sand wave and boulder clearance) 

will occur in advance of the installation of inter-array cables, OSP/Offshore convertor station platform 

interconnector cables and offshore export cables. Of the total temporary habitat loss, up to 69,320,500 m2 

is predicted to be temporarily lost/disturbed within the benthic subtidal and intertidal ecology study area 

due to deposition of the material dredged during pre-construction sand wave clearance. Dredged material 

resulting from the seabed preparation works will be disposed within the Proposed Development array area 

and Proposed Development export cable corridor. Pre-construction sand wave clearance activities and 

disposal within the Proposed Development array area and Proposed Development export cable corridor is 

assumed to result in sediment deposition to a uniform depth of 0.5 m. Any mounds of cleared material will, 

however, erode over time and displaced material will re-join the natural sedimentary environment, 

gradually reducing the size of the mounds. 

75. Temporary habitat disturbance of up to 42,948,000 m2 may occur as a result of the burial of up to 1,225 km 

of inter-array cables, 94 km of OSP/Offshore convertor station platform interconnector cables and up to 

872 km of offshore export cables. Sand wave clearance may be required for up to 20% of Proposed 

Development export cable corridor length and up to 30% of inter-array cables and OSP/Offshore convertor 

station platform interconnector cables. Boulder clearance may be required for up to 20% of offshore export 

cables length, inter-array cables and OSP/Offshore convertor station platform interconnector cables (Table 

8.10). The maximum width of seabed preparation is greater than the disturbance associated with the cable 

installation itself (i.e. 15 m for cable burial, 25 m for boulder clearance and 25 m for sand wave clearance). 

Cable burial will therefore occur within the area previously disturbed via sand  wave or boulder clearance 

resulting in localised repeat disturbance within a 15 m wide corridor, within the wider 25 m corridor 

disturbed during sand wave and boulder clearance.  

76. A recent study reviewed the effects of cable installation on subtidal sediments and habitats, drawing on 

monitoring reports from over 20 UK offshore wind farms (RPS, 2019). This review showed that sandy 

sediments (e.g. Subtidal Sand and Muddy Sand Sediment IEF and Subtidal Sands and Gravels IEF) 

recover quickly following cable installation, with trenches infilling quickly following cable installation and 

little or no evidence of disturbance in the years following cable installation. It also presented evidence that 

remnant cable trenches in coarse and mixed sediments (e.g. Subtidal Coarse and Mixed Sediment IEF) 

were conspicuous for several years after installation. However, these shallow depressions were of limited 

depth (i.e. tens of centimetres) relative to the surrounding seabed, over a horizontal distance of several 

metres and therefore did not represent a large shift from the baseline environment (RPS, 2019). Remnant 

trenches (and anchor drag marks) were observed years following cable installation within areas of muddy 

sand sediments, although these were relatively shallow features (i.e. a few tens of centimetres). 

77. There will be anchor footprints from installation vessels, typically one anchor reposition per 500 m of cable 

may be required, with individual anchors associated with cable installation vessels having a footprint of 

approximately 100 m2. This area of seabed disturbance will depend on the precise vessel used and in 

some cases anchor placements may not be required at all (e.g. where the vessel uses dynamic 

positioning). The maximum design scenario accounts for up to 438,200 m2 from a 100 m2 anchor placed 
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every 500 m during inter-array, OSP/Offshore convertor station platform interconnector and offshore export 

cables installation.  

78. Jack-up footprints associated with foundation installation will result in compression of seabed sediments 

beneath spud cans where these are placed on the seabed. This is estimated to disturb up to 1,268,000 m2 

of seabed habitat. These depressions will infill over time, although may remain on the seabed for a number 

of years, as demonstrated by monitoring studies of UK offshore wind farms (BOWind, 2008; EGS, 2011). 

Monitoring at the Barrow offshore wind farm showed depressions were almost ent irely infilled 12 months 

after construction (BOWind, 2008). Monitoring at the Lynn and Inner Dowsing (LID) offshore wind farm 

also showed some infilling of the footprints, although the depressions were still visible two years post -

construction (EGS, 2011). In areas where mobile sands are present, such as in the Proposed Development 

array area (Figure 8.2), jack-up depressions are likely to be temporary features which will only persist for 

a period of months to a small number of years.  

79. As outlined in Table 8.10, the maximum design scenario assumes the clearance of up to 14 UXOs from 

the Proposed Development. The preferred method of removal is for low order clearance methods (only 

sub sonic combustion, with a single donor charge for each clearance event).  These methods allow for the 

explosive content of a UXO to ignite and burn out but not detonate, these methods result in an 11 times 

reduction in sound emissions compared to high order detonation of UXO (UK Government, 2020)  as well 

having a localised impact on the seabed. There is a small risk that a low order clearance could result in 

high order detonation of UXO. In addition, some UXOs may be deemed to be too unstable to warrant a low 

order approach and therefore for safety reasons would need to be cleared using high order methods.  

80. A study undertaken for the Norfolk Vanguard offshore wind farm found the likely diameter of UXO craters 

for any given charge size in the marine environment following detonation would result in a maximum crater 

diameter of 21.11 m (Ordteck, 2018). A crater of this size would be within the footprint of sand 

wave/boulder clearance activities and/or foundation footprints and therefore will not lead to any additional 

habitat disturbance beyond what has already been considered for these activities. Any craters created 

during detonation are expected to gradually backfill by natural processes, the speed of which would depend 

on the sediment transport regimes in the area. The depth of the crater would not increase the amount of 

temporary habitat disturbance/loss of the characteristic communities of the Proposed Development area 

as the maximum design scenario assumes the clearance of sand waves with an average height of up to 

5 m of sediment in the Proposed Development export cable corridor and 1.5 m in the inter-

array/interconnector cable corridor, and Ordtek (2018) estimate the maximum depth of a UXO crater to be 

3.30 m. This activity will not result in an increase in habitat disturbance as the infauna in the biotopes 

found in the Proposed Development are associated with the top 0.5 m of sediment (Tillin and Garrard, 

2019; De-Bastos, 2016; De Basto and Hill, 2016; Hill, Tyler and Garrard, 2020; Tillin Marshall, Gibb and 

Garrard, 2020). Recovery from large scale extraction may occur over two to ten years, however, as the 

habitat loss due to UXO clearance is small scale, affecting discrete areas and will occur in a limited time 

scale, recovery is expected to be rapid (at the lower end of the scale) (McLusky et al., 1983). Paragraph 

78 provides evidence of how depressions associated with jack-up footprints are likely to infill. 

81. In the intertidal area trenchless techniques (e.g. HDD) will be used for cable installation which will not 

result in any direct habitat disturbance to intertidal habitats. The effect of habitat loss on benthic intertidal 

receptors is therefore not considered further for this impact.  

82. As outlined in Table 8.10, offshore export cables installation at the landfall will be via trenchless burial 

techniques only (e.g. HDD) and the associated exit punches out will be located between 488 m and 

1,500 m from MHWS. The implication of this is that onward cable installation in the nearshore area will be 

through the area of nearshore subtidal rock. Temporary habitat disturbance associated with the installation 

of up to eight exit punches out, at least 488 m from the MHWS mark, is included within the maximum width 

of disturbance for cable burial including boulder and sand wave clearance (i.e. 25 m wide corridor; see 

Table 8.10). The onward installation of offshore export cables, including any seabed preparation works, 

through the nearshore subtidal rock may occur over a distance of up to 1,416 m for each cable (the distance 

from the exit punches out to the nearest sedimentary biotope) with a width of disturbance of 25 m (although 

noting that the width of disturbance associated with cable installation alone is up to 15 m) . Therefore, of 

the 42,948,000 m2 of temporary disturbance associated with cable installation discussed in paragraph 75, 

up to 283,200 m2 may occur within nearshore rock. This equates to approximately 3.5% of this nearshore 

rock habitat within the Proposed Development export cable corridor (this was calculated based on extents 

taken from JNCC Annex I reef data for the UK) and an even smaller proportion of the distribution of this 

habitat within the regional benthic subtidal and intertidal ecology study area. This assessment of temporary 

habitat disturbance primarily considers the impacts associated with abrasion of this habitat during cable 

installation with the impact associated with the creation of the trench itself considered in the assessment 

of long-term habitat loss (see paragraph 274 et seq.). As outlined in Table 8.16, pre-construction Annex I 

reef surveys will be undertaken to determine the location, extent and composition of any geogenic reefs 

within the Proposed Development. Should reef features be ident ified appropriate measures will be 

discussed with the statutory consultees to avoid direct impacts to these features where reasonably 

practicable, and on the basis of the extent of these features at the time of construction . 

83. Installation of the Proposed Development infrastructure, resulting in the temporary subtidal habitat 

loss/disturbance will occur intermittently throughout the construction period. The offshore construction 

phase which includes activities resulting in temporary habitat loss/disturbance w ill occur over a period of 

up to 96 months. 

84. The impact is predicted to be of local spatial extent, medium term duration, intermittent and high 

reversibility. It is predicted that the impact will affect the receptors directly. The magnitude is therefore 

considered to be medium. 

Firth of Forth Banks Complex MPA 

85. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some 

temporary habitat loss/disturbance may occur within the FFBC MPA. The total area of the FFBC MPA is 

2,130 km2, which includes Scalp and Wee Bankie (827.1 km2 which is 39% of the total MPA), Berwick Bank 

(541 km2 which is 25% of the total MPA) and Montrose Bank (761.8 km2 which is 36% of the total MPA). 

The Montrose Bank part of the MPA does not however overlap within the Proposed Development and, 

therefore, will not be affected. The total overlap of the Proposed Development and the FFBC MPA equates 

to a total of 331.7 km2, of which 316.5 km2 is within the Proposed Development array area (31.33% of the 

Proposed Development array area), and 15.2 km2 in the Proposed Development export cable corridor 

(13.08% of the Proposed Development export cable corridor). Overall, within the total area of overlap 

between the MPA and Proposed Development, 30.81% occurs within Scalp and Wee Bankie and 69.19% 

occurs within Berwick Bank. The maximum design scenario for the FFBC MPA has therefore been 

calculated on the assumption that 31.33% of the infrastructure which is to be installed in the Proposed 

Development array area could be placed in the part of the Proposed Development array area which 

overlaps with the FFBC MPA. Similarly, it is assumed that 13.08% of the infrastructure which is to be 

installed in the Proposed Development export cable corridor could be placed in the part of the Proposed 

Development array area which overlaps with the FFBC MPA. 

86. Based on the assumptions outlined above, and the maximum design scenario, for the purposes of this 

assessment is it assumed that up to 24,697,566 m2 of temporary habitat loss/disturbance may occur within 

the FFBC MPA (see Table 8.17), which equates to 1.16% of the total area of the FFBC MPA. This can be 

broken down for the composite parts of the MPA as follows: up to 17,088,005 m2 within the area of Berwick 

Bank (3.16% of the area of Berwick Bank) and up to 7,609,561 m2 within the area of Scalp and Wee Bankie 

(0.92% of the area of Scalp and Wee Bankie). The Montrose Bank will not be affected by habitat 

loss/disturbance.  

87. The total area of temporary subtidal habitat loss represents a very small percentage loss (0.00 3%) of the 

total area of the OSPAR Region II (Greater North Sea) within which ocean quahog is listed as under threat 
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and/or decline. It also represents a small percentage (1.16%) of the offshore subtidal sands and gravels 

feature of the MPA, which is also equivalent to the available supporting habitat for ocean quahog.  

88. The impact is predicted to be of local spatial extent, medium term duration, intermittent and high 

reversibility. It is predicted that the impact will affect the receptors directly. The magni tude is therefore 

considered to be low. 

 

Table 8.17: Area of FFBC MPA Disturbed by Activities During the Proposed Development’s Construction 

Activity Area of Disturbance within the FFBC MPA (m2) 

Jack-up events 397,270 

Cable burial 4,126,083 

Sand wave and boulder clearance (including subsequent burial) 6,306,405 

Deposition of material from sand wave clearance 13,762,343 

Anchoring 105,466 

Total 24,697,566 

 

Berwickshire and North Northumberland Coast SAC 

89. The Berwickshire and North Northumberland Coast SAC is located 4.12 km from the Proposed 

Development export cable corridor. On the basis that there is no spatial overlap there is no pathway for 

impact for temporary habitat loss/disturbance and therefore no further assessment is required for this 

impact. 

Barns Ness Coast SSSI 

90. The Barns Ness Coast SSSI has been designated partially due to the presence of a valuable geological 

feature. This feature is called the ‘Lower Carboniferous Dinantian-Namurian’ and is composed of a 

sequence of sedimentary rocks which were formed during the Carboniferous geological period around 

340 million years ago, when shallow, tropical seas extended across the lowland central belt area of 

Scotland (Scottish Natural heritage, 2011). The Applicant is committed to using trenchless techniques (e.g. 

HDD) in the intertidal zone which will ensure cables run under this feature and not through it. The exit 

punches out will also be located at least 488 m from MHWS and so will avoid this designated site. The 

exposed nature of the feature will therefore be preserved which will also ensure that fossils can still be 

collected from its surface. As a result, there is no further consideration of this feature within this 

assessment.  

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

91. The key IEFs which are expected to be affected by temporary subtidal habitat loss/disturbance are listed 

in Table 8.18. The sensitivity of the IEFs to temporary subtidal habitat loss are presented in Table 8.18. 

These sensitivities are based on assessments made by the MarESA and FeAST tool . Most IEFs have low 

to medium sensitivity to the MarESA pressures associated with temporary subtidal habitat 

loss/disturbance. All IEFs have a low to medium sensitivity to the FeAST pressures associated with 

temporary subtidal habitat loss/disturbance based on the related pressures. 

92. The subtidal sand and muddy sand sediment IEF has a medium sensitivity to the pressures associated 

with temporary habitat loss and disturbance. Activities such as sand wave clearance would largely be 

undertaken in sandy sediments, with fast recovery rates following disturbance. Based on the MarESA 

sensitivity assessment, recovery of the sand-based habitats following habitat structure changes - removal 

of substratum (extraction), is likely to occur following the construction phase, aided by wave action and 

sand mobility (Tillin and Garrard, 2019). As the sediment type deposited to the seabed will be similar to 

those in surrounding areas, benthic assemblages would be expected to recolonise these areas. 

Penetration and/or disturbance of the substratum subsurface however is likely to cause the loss/damage 

of a proportion of characterising species for biotopes such as SS.SMu.CSaMu.ThyNten and 

SS.SMu.CSaMu.AfilMysAnit, with muddy sand habitats reported as having the longest recovery times. 

Abrasion/disturbance at the surface of the substratum has a similar effect however burrowing  may provide 

some protection, damage and loss are still expected to occur. It has been reported that benthic 

communities associated with soft sediments (e.g. muds, sands and gravels) readily recover into areas 

where disturbance by cable installation has occurred if the sediment type is reflective of the baseline 

environment (RPS, 2019). Sandy sediments recover over relatively short timescales (e.g. months to one 

to two years; Newell et al., 2004) and coarse, gravelly and mixed sediments showing longer recovery 

timescales, usually within five years (Desprez, 2000; Newell et al., 1998; Pearce et al., 2007), but in some 

cases, recovery has been reported as taking up to nine years following cessation of dredging (Foden et 

al., 2009). 

93. Within the subtidal coarse and mixed sediment IEF, the biotope SS.SMx.CMx.FluHyd is the most sensitive 

to the pressures associated with temporary habitat loss/disturbance. This is because this biotope is 

characterised by epifauna such as dahlia anemone Urticina felina and A. digitatum (Connor et al., 2004) 

which have no resistance to habitat structure change. The resistance to penetration and/or disturbance of 

the substratum subsurface or abrasion/disturbance of the substratum or seabed is dependent on the 

duration and magnitude of the pressure. The biotope SS.SMx.OMx.PoVen is most sensitive to heavy 

smothering and siltation rate changes within this IEF however this is dependent on the character of the 

smothering (i.e. the depth, small bivalves could migrate was 20 cm in sand for Donax; approximately 40 cm 

in mud for Tellina sp. and approximately 50 cm in sand (Essink, 1999)), and the type of material. Individuals 

are more likely to escape from a covering similar to the sediments in which the species is found than a 

different type (Tillin, 2016). 

94. The seapens and burrowing megafauna IEF has a medium sensitivity to the abrasion/disturbance at the 

surface of the substratum or seabed but have high sensitivity to penetration and habitat structure change 

MarESA pressures associated with temporary subtidal habitat loss. Habitat structure changes – removal 

of substratum could remove most of the resident seapens present should it meet the benchmark of the 

removal of 30 cm of sediment (Hill et al., 2020) and similarly penetrative activities are likely to disturb or 

lead to mortality of seapens and burrowing megafauna in their burrows making resistance and resilience 

low and sensitivity high. They are however likely to recover within two years of experiencing pressures 

from surface abrasion.  

95. The Sabellaria reef outside of an SAC IEF has a medium sensitivity to all the identified pressures for 

temporary habitat loss/disturbance. Sabellaria spinulosa which characterises this IEF is epifaunal and 

therefore vulnerable to surface abrasion and heavy smothering and siltation rate changes  which can 

damage the tubes of the worms, however their recovery from burial events is high, especially over a short 

period of time (Tillin et al., 2020). Penetration and/or disturbance of the substratum subsurface is likely to 

damage and break-up tube aggregations leading to the loss of reef within the footprint of direct impact  

(Tillin et al., 2020). As outlined in Table 8.16, a pre-construction Annex I reef survey will be undertaken to 

determine the location, extent and composition of any biogenic reefs within the Proposed Development. 

Should such reef features be identified during pre-construction surveys, appropriate measures will be 

discussed with statutory consultees to avoid direct impacts to these features, where reasonably 

practicable, and on the basis of the extent of these features at the time of construction.   

96. The moderate energy subtidal rock, cobble/stony reef outside of an SAC and rocky reef outside an SAC 

IEFs may all be affected by offshore export cables installation in the nearshore area including exit punches 
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out for trenchless techniques. These IEFs were all characterised by the CR.MCR.EcCr biotope during the 

site-specific benthic surveys and the hard nature of the substrate. The construction activities considered 

within this assessment of temporary habitat loss/disturbance primarily relate to those resulting in abrasion 

of the surface of this habitat, with the assessment of impacts associated with the construction of the trench 

itself considered in the long-term habitat loss assessment (see paragraph 274 et seq.). Epifaunal 

communities on rocky substrates, such as bryozoans, hydroids, soft corals and sponges can be damaged 

or removed by passing abrasion, and where they occur on mobile substrates such as cobbles the material 

can be moved or turned leading to further damage (Boulcott and Howell, 2011) . The organisms associated 

with the moderate energy subtidal rock, cobble/stony reef outside of an SAC and rocky reef outside an 

SAC IEFs are likely to recolonise quickly following abrasion as they are characterised by rapid growth and 

early reproduction as well as multiple reproductive phases which would allow the biotope to recover quickly 

(MarLIN, 2011). Ultimately the impact of abrasion on these IEFs will depend on the magnitude and duration 

of the activity. As noted in paragraph 81 the area of installation within these habitats is small (283,200 m2) 

representing a similarly small percentage of the total extent of this habitat within the Proposed 

Development export cable corridor (3.5%, which was calculated based on JNCC Annex I reef data for the 

UK). Siltation and smothering during cable installation may affect epifaunal communities, especially sessile 

organisms, by blocking out light or clogging feeding apparatus, however the amount of siltation from the 

selected trenchless technique and cable installation is likely to be minimal and highly localised to the 

installation site. There may still be some temporary localised decline of species richness in these IEFs.  

Additionally, research on the installation of cables through cobble reef habitats has been found to have a 

very limited spatial footprint (10 to 20 m wide) with no effect on adjacent communities (<50 m from the 

installed cable) (RPS, 2019). As outlined in Table 8.16), pre-construction Annex I reef surveys will be 

undertaken to determine the location, extent and composition of any biogenic reefs within the Proposed 

Development. Should cobble/stony or rocky reef features be identified appropriate measures will be 

discussed with the statutory consultees to avoid direct impacts to this feature where  reasonably 

practicable, and on the basis of the extent of these features at the time of cons truction. 

97. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be of medium vulnerability, medium to low recoverability and regional value. The sensitivity of 

the IEFs is therefore, considered to be medium. 

98. The Sabellaria reef outside of an SAC IEF is deemed to be of medium vulnerability, medium recoverability, 

and national value. The sensitivity of the IEF is therefore, considered to be high. 

99. The seapens and burrowing megafauna IEF is deemed to be of high vulnerability, low recoverability and 

national value. The sensitivity of the IEF is therefore, considered to be high.  

100. The moderate energy subtidal rock, cobble/stony reef outside of an SAC and rocky reef outside an SAC 

IEFs are deemed to be of medium vulnerability and medium recoverability to temporary habitat disturbance 

(i.e. abrasion effects) and of national value. The sensitivity of the IEFs is therefore, considered to be 

medium. 

101. Although there is an impact on PMF(s), this will not create a significant impact on the national status of 

these features as only a small proportion of these PMFs will be affected compared to their overall national 

distribution and the temporary nature of the disturbance will limit the time over which disturbance will occur. 

Additionally, many will recover fully within a few years of the completion of construction, resulting in no 

change to their overall national status. 

102. The construction activities will result in the displacement and potential mortality of some benthic organisms 

throughout the Proposed Development array area and Proposed Development export cable corridor. 

Molluscs and crustaceans will likely provide an increased source of food for some fish and shellfish 

species. This effect is applicable across all phases of the Proposed Development and the consequences 

for fish and shellfish receptors is considered in full in volume 2 chapter 9. 
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Table 8.18: Sensitivity of the Benthic Subtidal IEFs to Temporary Subtidal or Intertidal Habitat Loss/Disturbance 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (based on 

Table 8.14) 

Abrasion/Disturbance at the 

Surface of the Substratum or 

Seabed 

Penetration and/or 

Disturbance of the Substratum 

Subsurface 

Habitat Structure Changes – 

Removal of Substratum 

Smothering and Siltation Rate 

Changes (Heavy) 

Subtidal sand and muddy sand 
sediments 

Subtidal sand and muddy sand, 
characterised by amphipods, 
bivalves and Amphiura.  

• SS.SSa.OSa; 

• SS.SSa.IFiSa; 

• SS.SSa.OSa [Echinocyamus 
pusillus]; 

• SS.SSa.CFiSa.EpusOborApri; 

• SS.SSa.IFiSa.NcirBat; 

• SS.SSa.CMuSa; 

• SS.SSa.CMuSa [Crangon 
crangon]; 

• SS.SMu.CSaMu.ThyNten; 

• SS.SMu.CSaMu.AfilMysAnit; 

• SS.SMu.CSaMu.AfilNten; and 

• SS.SSa.CFiSa.ApriBatPo. 

MarESA: Low - Medium 

FeAST: Medium 

MarESA: Low - Medium 

FeAST: Medium 

MarESA: Medium 

FeAST: Medium 

MarESA: Low - Medium 

FeAST: Medium 

Medium 

Subtidal coarse and mixed 
sediments 

Subtidal coarse and mixed 
sediments characterised by 
amphipods, bivalves, polychaetes 
and barnacles. 

• SS.SMx.OMx;  

• SS.SMx.OMx.PoVen;  

• SS.SBR.PoR.SspiMx; 

• SS.SMx.CMx.FluHyd; and 

• SS.SCS.CCS. 

MarESA: Low - Medium 

FeAST: Low 

MarESA: Low - Medium 

FeAST: Medium 

MarESA: Medium 

FeAST: Low 

MarESA: Low - Medium 

FeAST: Low 

Medium 

Moderate energy subtidal rock Subtidal rock with sparce 
communities within the Proposed 
Development Array Area and 
inshore Proposed Development 
export cable corridor. 

• CR.MCR.ErCr;  

• IR.MIR.KR.Ldig.Bo; and 

• IR.MIR.KR.Ldig. 

MarESA: Medium 

 

MarESA: Not relevant - Medium 

 

MarESA: Not relevant - Medium 

 

MarESA: Low - Medium 

 

Medium 

Seapens and burrowing 
megafauna 

Muddy sediments with large burrow 
and seapens within the Proposed 
Development export cable corridor. 

• SS.SMu.CFiMu.SpnMeg. 

MarESA: Medium MarESA: High MarESA: High MarESA: Not sensitive High 

Cobble/stony reef outside of an 
SAC 

Cobble/stony reef outside an SAC 
with high epifaunal diversity. 

SS.SCS.CCS; 

CR.MCR.ErCr. 

MarESA: Medium 

 

MarESA: Not relevant 

 

MarESA: Not relevant 

 

MarESA: Medium 

 

Medium 



 

 

 

 

Berwick Bank Wind Farm 36 

Environmental Impact Assessment Report 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (based on 

Table 8.14) 

Abrasion/Disturbance at the 

Surface of the Substratum or 

Seabed 

Penetration and/or 

Disturbance of the Substratum 

Subsurface 

Habitat Structure Changes – 

Removal of Substratum 

Smothering and Siltation Rate 

Changes (Heavy) 

Rocky reef outside an SAC Medium potential rocky reef outside 
an SAC. 

• CR.MCR.ErCr. 

MarESA: Medium 

 

MarESA: Not relevant 

 

MarESA: Not relevant 

 

MarESA: Medium 

 

Medium 

Sabellaria reef outside of an SAC Low potential Sabellaria reef outside 
of an SAC 

• SS.SBR.PoR.SspiMx. 

MarESA: Medium MarESA: Medium MarESA: Medium MarESA: Medium High 

 



 

 

 

 

Berwick Bank Wind Farm 37 

Environmental Impact Assessment Report 

Firth of Forth Banks Complex MPA 

103. The FeAST determines that the subtidal sands and gravels IEF has a high sensitivity to surface abrasion 

and habitat structure change, as well as a medium sensitivity to subsurface penetration and heavy 

smothering and siltation rate change (Table 8.19). Although for all pressures, the FeAST tool states that 

this can be reduced to low depending on the species present. The MarESA which assessed the individual 

biotopes of the IEFs, determines that the subtidal sands and gravels IEF, which occurs within the FFBC 

MPA, has a medium to low sensitivity to the pressures associated with temporary habitat loss/disturbance 

(Table 8.19). The biotope SS.SSa.CFiSa.ApriBatPo has a medium sensitivity to this pressure because 

most of the organisms that occur in this biotope are shallow buried and sediment extraction would remove 

the assemblage (Tillin, 2016). This range in sensitivity based on the species present is the same for the 

other pressures. The MarESA assessment for surface abrasion and subsurface penetration gives a 

sensitivity of low for the relevant biotopes as damage may occur but recovery or high tolerance are likely. 

Heavy smothering and siltation rate change is assessed by the MarESA to result in a medium sensitivity 

by this IEF as recovery is dependent on the burrowing capacity of some species. The impact of the 

Proposed Development on the designated features of the FFBC MPA are also fully considered in the MPA 

Assessment Report (SSER, 2022b).  

104. The shelf banks and mounds IEF has the same sensitivity as the subtidal sands and gravel IEF outlined 

above as it contains the same biotopes (see Table 8.19).  

105. Ocean quahog IEF, a designated feature of the FFBC MPA, has high sensitivity to the abrasion, 

penetration, and habitat structure change MarESA pressures associated with temporary subtidal habitat 

loss/disturbance but are not sensitive to smothering (Table 8.19). Similarly, to seapens, the extraction of 

sediment to 30 cm (the benchmark) could remove any ocean quahog present (Tyler-Walters and Sabatini, 

2017). Ocean quahog are known to be vulnerable to physical abrasion, but damage is related to their body 

size. Thorarinsdottir and Jacobson (2005) and Thorarinsdottir et al. (2010) noted that ocean quahog was 

vulnerable to overfishing due to its long lifespan, slow growth, uncertain recruitment, low productivity, and 

poor estimates of stock biomass and capture efficiency. Studies based on trawl fishing have shown larger 

specimens were more affected than smaller specimens (Klein and Witbaard, 1993). This damage can 

increase the mortality of ocean quahog either through the damage itself, increased vulnerability to 

predation or high intensity pressures such as the use of hydraulic dredges (Thorarinsdottir  et al., 2009). 

Recovery of ocean quahog populations is also dependant on the age of sexual maturity at which population 

expansion can begin. Ocean quahogs reach sexual maturity at between 5 and 11 years and may be 

dependent upon growth rate and locality (Thorarinsdóttir, 1999). Currently within the FFBC MPA demersal 

trawling is highest in Wee Bankie, which during 2016 recorded a total of over 2,500 hours of dredge fishing, 

a practice which is known to damage ocean quahogs (JNCC, 2018). These impacts are also attributed to 

the effect of penetration and disturbance of the substratum as ocean quahog live at the surface of the 

sediment while feeding but burrows to depths of 14 cm periodically (Strahl et al., 2011) where penetrative 

activities could damage or lead to mortalities. The recovery of ocean quahog to this kind of disturbance is 

slow, and a full recovery from activities such as dredge fishing which penetrate the seabed may take 

decades (Ragnarsson et al., 2015). Heavy smothering or siltation rate change is likely to result negligible 

effects to ocean quahog as they are able to burrow back to the surface. A study by Powilleit et al. (2006) 

deposited a till and sand/till mixture up to 1.5 m deep on to existing sediment and found the resident ocean 

quahogs were ‘almost’ unaffected and the population structure was similar two years later. After initial 

deposition, 78% and 26% reached the surface under the ‘till’ and ‘sand/till’ mixtures respectively. Finally, 

the removal of substratum to a depth of 30 cm will remove the substratum occupied by ocean quahog 

together with any other species in the assemblage (Tyler-Walters and Sabatini, 2017). 

106. It is worth noting that the presence of the infrastructure associated with the Proposed Development may 

also have some effects on ocean quahog which could facilitate the recovery following disturbance. Whilst 

there will be no safety zones enforced during the operation and maintenance phase (except during major 

maintenance events), a 50 m safe passing distance for logistical and safety reasons (i.e. to account for 

the offset/drifting of fishing gear that happens as a result of the tide) can be assumed for fishing vessels 

in the vicinity of wind turbines. The effect of this may be that trawling activity may potentially be reduced 

within the Proposed Development array area. As a result, ocean quahog within the area covered by these 

safe passing distances will potentially experience a reduced level of disturbance from commercial fishing 

in the long term (i.e. over the operational lifetime of the Proposed Development and potentially beyond), 

which may aid with the recovery of the wider population to the impact of temporary habitat disturbance/loss. 

107. The subtidal sands and gravel, and shelf banks and mounds IEFs are deemed to be of medium 

vulnerability, medium recoverability and national value. The sensitivity of the IEF is therefore, considered 

to be medium.  

108. The ocean quahog IEF is deemed to be of high vulnerability, low recoverability and national value. The 

sensitivity of the IEF is therefore, considered to be high.  
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Table 8.19: Sensitivity of the Benthic Subtidal IEFs found within the FFBC MPA to Temporary Subtidal Habitat Loss/Disturbance 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure  

Abrasion/Disturbance at 

the Surface of the 

Substratum or Seabed 

Penetration and/or Disturbance 

of the Substratum Subsurface 

Habitat Structure Changes 

– Removal of Substratum 

Smothering and Siltation rate 

Changes (heavy) 

Overall Sensitivity (based on Table 8.14) 

Qualifying Features of MPAs  

Subtidal sands and 

gravels 

Subtidal sand and gravels within the FFBC MPA. 

• SS.SCS.CCS; 

• SS.SSa.OSa 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: Low 

FeAST: High 

MarESA: Low 

FeAST: Medium 

MarESA: Medium 

FeAST: High 

MarESA: Medium 

FeAST: Medium 

Medium 

Shelf banks and 

mounds 

Banks and mounds on the continental shelf 
composed of coarse sands and gravels. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: Low 

FeAST: High 

MarESA: Low 

FeAST: Medium 

MarESA: Medium 

FeAST: High 

MarESA: Medium 

FeAST: Medium 

Medium 

Ocean quahog 

 

Ocean quahog  
MarESA: High 

FeAST: Low 

MarESA: High 

FeAST: High 

MarESA: High 

FeAST: High 

MarESA: Not sensitive 

FeAST: High 

High 
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Significance of the Effect 

Subtidal Habitat IEFs 

109. For the subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed sediments IEF, the 

moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside an 

SAC IEF the magnitude of the impact is deemed to be medium and the sensitivity of the receptor is 

considered to be medium. The effect will, therefore, be of moderate adverse significance in the short 

term(i.e. within two years of completion of construction activities), with this decreasing to minor adverse 

significance in the medium to long term as the sediments and communities are predicted to recover. 

Therefore, minor effects are predicted in the long-term which are not significant in EIA terms. 

110. For the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF the 

magnitude of the impact is deemed to be medium and the sensitivity of the receptor is considered to be 

high. The effect will, therefore, be of moderate adverse significance in the short term (i.e. within two years 

of completion of construction), with this decreasing to minor adverse significance in the medium to long 

term as the sediments and communities are predicted to recover. Therefore, minor effects are predicted 

in the long-term which are not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

111. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the 

impact is deemed to be low and the sensitivity of the receptor is considered to be medium. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms.  

112. Overall, for ocean quahog IEF, the magnitude of the impact is deemed to be low and the sensitivity of the 

receptor is considered to be high. The effect will, therefore, be of moderate adverse significance in the 

medium term (i.e. within ten years of completion of construction activities), with this decreasing to minor 

adverse significance in the long term as the sediments and ocean quahog populations are predicted to 

recover. Therefore, minor effects are predicted in the long-term which are not significant in EIA terms.  

Secondary Mitigation and Residual Effect  

113. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of temporary 

habitat loss/disturbance during the construction phase because the likely effects in the absence of further 

mitigation (beyond the designed in measures outlined in section 8.10), in the long term, are not significant 

in EIA terms. 

Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

114. Operation and maintenance activities within the Proposed Development benthic ecology subtidal and 

intertidal study area will lead to temporary subtidal habitat loss/disturbance. The maximum design scenario 

is for up to 989,000 m2 of temporary habitat loss/disturbance during the operation and maintenance phase 

(Table 8.10). This will result from maintenance on each of the wind turbines and substations over the 

operational life. The maximum design scenario assumes up to seven major component replacements for 

wind turbines per year, one major component replacement every ten years for OSPs/Offshore convertor 

station platforms, ten access ladder replacement for wind turbines and seven access ladder replacement 

for OSP/Offshore convertor station platform over the lifetime of the project, and as well as cable repair and 

reburial when necessary (Table 8.10). This equates to a very small proportion (0.07%) of the benthic 

ecology subtidal and intertidal study area. It should also be noted that only a small proportion of the total 

temporary habitat loss/disturbance is likely to occur at any one time over the 35 year operational lifetime. 

115. Temporary habitat loss will occur as a result of the use of jack-up vessels during any component 

replacement activities (up to 245 major component replacements for wind turbines and up to seven for the 

OSPs/Offshore convertor station platforms, up to ten access ladder replacements for wind turbines and 

seven access ladder replacements for OSPs/Offshore convertor station platforms) and during any inter-

array, OSP/Offshore convertor station platform interconnector, and offshore export cables repair and 

reburial events. The impacts of jack-up vessel activities will be similar to those identified for the 

construction phase above and will be restricted to the immediate area around the wind turbine foundation 

or cable repair sites, where the spud cans are placed on the seabed, with recovery occurring following 

removal of spud cans. The spatial extent of this impact is small in relation to the total benthic ecology 

subtidal and intertidal study area, although there is the potential for repeat disturbance to the habitats in 

the immediate vicinity of the foundations because of these activities. The repair and reburial of inter-array, 

OSP/Offshore convertor station platform interconnector and offshore export cables will also affect benthic 

habitats in the immediate vicinity of these operations, with effects on seabed habitats and associated 

benthic communities expected to be similar to the construction phase. Activities resulting in the temporary 

subtidal habitat loss/disturbance will occur intermittently throughout the 35 year operation and 

maintenance period.  

116. Trenchless techniques will be used for cable installation at the landfall and therefore there will be no 

disturbance to intertidal habitats as a result of operation and maintenance activities to the cable at the 

landfall. The effect of habitat loss/disturbance on benthic intertidal receptors is therefore not considered 

further for this impact. 

117. The impact is predicted to be of local spatial extent, short term duration, intermittent and high reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

negligible. 

Firth of Forth Banks Complex MPA 

118. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some 

temporary habitat loss/disturbance will occur within the FFBC MPA. The overall figures for the spatial 

overlap are outlined in paragraph 85 together with the assumptions for the overlap of 

infrastructure/activities with the FFBC MPA. Based on the percentage of overlap and the maximum design 

scenario for the operation and maintenance phase, up to 287,961 m2 of temporary habitat loss/disturbance 

may occur within the FFBC MPA, which equates to 0.01% of the total area of the FFBC MPA. This can be 

broken down for the composite parts of the MPA as follows: up to 199,237 m2 within the area of Berwick 

Bank (0.04% of the area of Berwick Bank) and up to 88,723 m2 within the area of Scalp and Wee Bankie 

(0.01% of the area of Scalp and Wee Bankie). The Montrose Bank will not be affected. 

119. The total area of temporary subtidal habitat loss represents a very small percentage loss (0.00003%) of 

the total area of the OSPAR Region II (Greater North Sea) within which ocean quahog is listed as under 

threat and/or decline. It also represents a very small percentage (0.01%) of the offshore subtidal sands 

and gravels feature of the MPA, which is also equivalent to the available supporting habitat for ocean 

quahog.  

120. The impact is predicted to be of local spatial extent, short term duration, intermittent and high reversibility. 

It is predicted that the impact will affect the receptors directly. The magnitude is therefore considered to 

be negligible. 
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Sensitivity of the Receptor 

Subtidal Habitat IEFs 

121. The sensitivity of the IEFs is as described previously for the construction phase assessment in paragraphs 

91 to 102 and in Table 8.18. 

Firth of Forth Banks Complex MPA 

122. The sensitivity of the IEFs found within the FFBC MPA are as described previously for the construction 

phase assessment in paragraphs 103 to 107 and in Table 8.19.  

Significance of the Effect 

Subtidal Habitat IEFs 

123. For the subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments IEF, the 

moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside an 

SAC IEF the magnitude of the impact is deemed to be negligible, and the sensitivity of the receptor is 

considered to be medium. The effect will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the small scale of the impact and the high rate of recovery for these 

habitats.  

124. For the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF the 

magnitude of the impact is deemed to be negligible, and the sensitivity of the receptor is considered to be 

high. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

125. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the 

impact is deemed to be negligible, and the sensitivity of the receptor is considered to be medium. The 

effect will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the small scale of the impact and the high rate of recovery for these habitats. 

126. Overall, for ocean quahog IEF the magnitude of the impact is deemed to be negligible, and the sensitivity 

of the receptor is considered to be high. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms. This has been concluded on the basis that only a very small proportion of 

the habitat for this species in the south western North Sea is predicted to be affected and, furthermore, as 

described in section 8.7, with further detail in the Benthic Subtidal and Intertidal Ecology Technical Report 

(volume 3, appendix 8.1), this species was recorded is very low abundances within the site-specific surveys 

and predominately as juveniles. 

Secondary Mitigation and Residual Effect  

127. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of temporary 

habitat loss/disturbance during the operation and maintenance phase because the likely effects, in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not significant 

in EIA terms. 

Decommissioning Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

128. The nature and extent of temporary habitat loss/disturbance during decommissioning is likely to be similar 

or the same as that described for the same activities during the construction phase. Howev er, it should be 

noted that this approach is considered precautionary as there is no statutory requirement for 

decommissioned cables to be removed. Therefore, cables may be left buried in place or alternatively 

partially removed by extracting the cables back out of the ducts. Such details will be included within the 

Decommissioning Programme which will be developed to minimise environmental disturbance and will be 

updated throughout the lifetime of the Proposed Development (see Table 8.16) to account for changing 

good practice. 

129. Decommissioning activities within the Proposed Development array area and Proposed Development 

export cable corridor will lead to temporary subtidal habitat loss/disturbance. The maximum design 

scenario is for up to 34,571,200 m2 of temporary habitat loss/disturbance during the decommissioning 

phase (Table 8.10). The decommissioning activities includes jack-up vessels disturbing up to 1,268,000 m2 

as well as up to 32,865,000 m2 for the decommissioning of inter-array, interconnector, and offshore export 

cables, and up to 438,200 m2 from anchor placements during cable removal. This equates to a small 

proportion (2.38%) of the benthic ecology subtidal and intertidal study area. In the event that cables are 

left in situ, the extent of temporary habitat disturbance would be reduced. 

130. The impact is predicted to be of local spatial extent, short term duration, intermittent and high reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

131. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some 

temporary habitat loss/disturbance will occur within the FFBC MPA. The overall figures for the spatial 

overlap are outlined in paragraph 85 together with the assumptions for the overlap of 

infrastructure/activities with the FFBC MPA. Based on this percentage of overlap and the maximum design 

scenario for the decommissioning phase, up to 8,412,661 m2 of temporary habitat loss/disturbance may 

occur within the FFBC MPA (see Table 8.20), which equates to 0.39% of the total area of the FFBC MPA. 

This can be broken down for the composite parts of the MPA as follows:  up to 5,820,638 m2 within the 

area of Berwick Bank (1.08% of the area of Berwick Bank) and 2,592,023 m2 within the area of Scalp and 

Wee Bankie (0.31% of the area of Scalp and Wee Bankie). The Montrose Bank will not be affected. 

132. The total area of temporary subtidal habitat loss represents a very small percentage loss (0.001%) of the 

total area of the OSPAR Region II (Greater North Sea) within which ocean quahog is listed as under threat 

and/or decline. It also represents a very small percentage (0.39%) of the offshore subtidal sands and 

gravels feature of the MPA, which is also equivalent to the available supporting habitat for ocean quahog.  

133. The impact is predicted to be of local spatial extent, short term duration, intermittent and high reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be  

low. 

 



 

 

 

 

Berwick Bank Wind Farm 41 

Environmental Impact Assessment Report 

Table 8.20: Area of FFBC MPA Disturbed by Activities During the Proposed Development’s 
Decommissioning 

Activity Area of Disturbance within the FFBC MPA (m2) 

Jack-up events 397,270 

Decommissioning cables 7,909,925 

Anchoring 105,466 

Total 8,412,661 

 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

134. The sensitivity of the IEFs is as described previously for the construction phase assessment in paragraphs 

91 to 102 and in Table 8.18. 

Firth of Forth Banks Complex MPA 

135. The sensitivity of the IEFs found within the FFBC MPA are as described previously for the construction 

phase assessment in paragraphs 103 to 107 and in Table 8.19.  

Significance of the Effect 

Subtidal Habitat IEFs 

136. For the subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments IEF, 

moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside an 

SAC IEF the magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered 

to be medium. The effect will, therefore, be of minor adverse significance, which is not significant in EIA 

terms.  

137. For the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF the 

magnitude of the impact is deemed to be low, and the sensitivity of the receptor is considered to be high. 

The effect will, therefore, be of minor adverse significance because of the intermittent and localised nature 

of the impact which makes recovery highly likely, which is not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

138. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the 

impact is deemed to be low, and the sensitivity of the receptor is considered to be medium. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms. 

139. Overall, for ocean quahog IEF the magnitude of the impact is deemed to be low, and the sensitivity of the 

receptor is considered to be high. The effect will, therefore, be of moderate adverse significance in the 

medium term (i.e. within approximately ten years of completion of construction), with this decreasing to 

minor adverse significance in the long term as the sediments and ocean quahog populations are predicted 

to recover. Therefore, minor effects are predicted in the long-term which are not significant in EIA terms.  

Secondary Mitigation and Residual Effect  

140. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of temporary 

habitat loss/disturbance during the decommissioning phase because the likely effects, in the absence of 

further mitigation (beyond the designed in measures outlined in section 8.10), are not significant in EIA 

terms. 

INCREASED SUSPENDED SEDIMENT CONCENTRATIONS AND ASSOCIATED SEDIMENT DEPOSITION 

141. Increases of suspended sediments and associated sediment deposition are predicted to occur during the 

construction, operation and maintenance and decommissioning phases as a result of the 

installation/removal of foundations, sand wave clearance activities and the installation of inter-array, 

OSP/Offshore convertor station platform interconnector, and offshore export cables. Increases in 

suspended sediments and associated sediment deposition are also predicted to occur during the operation 

and maintenance phase due to inter-array, OSP/Offshore convertor station platform interconnector, and 

offshore export cables repair and reburial events. Volume 3, appendix 7.1 provides a full description of the 

physical assessment, including numerical modelling used to inform the predictions made with respect to 

increases in suspended sediment and subsequent deposition. 

142. The benchmarks for the relevant MarESA pressures which have been used to inform this assessment of 

effect are described here. 

• Changes in suspended solids (water clarity): the benchmark for which is a change in one rank on the Water 

Framework Directive (WFD) scale (e.g. from clear to intermediate for one year, caused by activities 

disturbing sediment or organic particulate material and mobilising it into the water column such as 

dredging, disposal at sea, cable and pipeline burial).  

• Smothering and siltation rate changes (light): the benchmark for light deposition is up to 5 cm of fine 

material added to the habitat in a single discrete event. 

143. The benchmarks for the relevant FeAST pressures which have been used to inform this assessment of 

effect are described below. 

• Water clarity changes: the benchmark for which is a change in one rank on the WFD scale, (e.g. from clear 

to turbid for one year (ranks are mean suspended particulate matter (SPM) in units of mg/c: >300 - very 

turbid; 100-300 - medium turbidity; 10-100 - intermediate; <10 - clear)). 

• Siltation changes (low): the benchmark for which is 5 cm of fine material added to the seabed in a single 

event, or the deposition of fine material over the lifetime of the development. 

144. These pressures correspond to the impacts associated with the installation of wind turbines, 

OSPs/Offshore convertor station platforms and offshore cables (export, inter-array and interconnector) by 

drilling and jet trenching respectively. 

145. The Cefas Climatology Report 2016 shows the spatial distribution of average non-algal SPM for the 

majority of the UK continental shelf. For 1998 to 2005 the largest plumes are associated with large rivers 

such as the Thames estuary, the Wash and Liverpool Bay, which show mean values of SPM above 30 mg/l. 

Based on the data provided within this study, the SPM associated with the Proposed Development has 

been estimated as approximately 0 mg/l to 1 mg/l over the 1998 to 2005 period (Cefas, 2016) (see 

volume 3, appendix 7.1). 

146. Seabed preparation activities (e.g. sand wave and boulder clearance) will occur in advance of installation 

of the offshore cables. Dredged material will be disposed of with in the Proposed Development array and 

Proposed Development export cable corridor area.  

147. As discussed in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA.  
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Construction Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

148. The installation of Proposed Development infrastructure within the Proposed Development array area and 

Proposed Development export cable corridor will lead to increases in suspended sediment concentrations 

and associated sediment deposition. Full details of the modelling undertaken to inform this assessment is 

presented in volume 3, appendix 7.1, including the individual scenarios considered and assumptions within 

these and full modelling outputs for suspended sediments and assoc iated sediment deposition. For the 

purposes of this assessment, the following activities have been considered (see Table 8.10):  

• seabed feature clearance prior to cable installation;  

• drilling for foundation installation; and 

• installation of inter-array, OSP/Offshore convertor station platform interconnector, and offshore export 

cables.  

149. Sand wave clearance for the offshore export cable installation would involve disturbance of seabed material 

within a corridor of up to 25 m in width for the 20% of offshore export cables where it may be necessary. 

Modelling of suspended sediments associated with the site preparation showed that during the dredging 

phase the plume is very small with concentrations <100 mg/l . Suspended sediment concentration is 

predicted to reach its peak in the deposition phase with concentrations reaching 2,500 mg/l at the release 

site, but the plume is predicted to be at its most extensive when the deposited material is redistributed on 

the successive tides. Under these circumstances’ concentrations of 100 mg/l to 250 mg/l are predicted 

with average values <100 mg/l extending up to 10 km, corresponding with a tidal excursion. Sedimentation 

of deposited material is focussed within 100 m of the site of release with a maximum depth 0.5 m to 0.75 m 

whilst the finer sediment fractions are distributed in the vicinity at much smaller depths circa 5 mm to 

10 mm over a maximum distance of 10 km from the site of work. Following the cessation of works the 

turbidity levels return to baseline within a couple of tidal cycles. Sedimentation one day following cessation 

of operation is similar to during operation with a small extension to the area over which sedimentation has 

occurred but with no increase in maximum sedimentation depth.  

150. The maximum design scenario for the inter-array cables sand wave clearance also accounts for up to a 

25 m wide corridor for 30% of the inter-array and OSP/Offshore convertor station platform interconnector 

cables. The resulting suspended sediment concentrations showed similar characteristics to the offshore 

export cables clearance. The dredging phase plumes are predicted to be smaller with concentrations 

<100 mg/l. The release phase plume is slightly larger than the dredging plume with concentrations reaching 

2,500 mg/l at the deposition site. The greatest area of increased suspended sediment concentration is 

also associated with re-mobilisation of the deposited material on subsequent tides with concentrations of 

100 mg/l to 250 mg/l extending a tidal excursion circa 10 km from the site, whilst average levels <100 mg/l 

are predicted. The average sedimentation depth is typically half that resulting from sand wave clearance 

for the offshore export cables, with maximum sedimentation of 600 mm, which is only reached in very small 

areas along the corridor, and almost all within the benthic ecology subtidal and intertidal study area 

(beyond the cable corridor sedimentation as a result of this work is less than 50 mm). The sedimentation 

one day following the cessation of the clearance activities shows deposited material at the site of release 

with depth 0.2 m to 0.4 m whilst in the locality lower depths, typically <5 mm, are present at 50 m distance 

from the release. 

151. The maximum design scenario for foundation installation assumes all wind turbine and OSP/Offshore 

convertor station platform foundations will be installed by drilling 5.5 m diameter pin piles (Table 8.10). 

Drilling was modelled for three wind turbines at different locations in the Proposed Development array 

area. The locations represent the range of physical environmental conditions experienced in Proposed 

Development array area. Modelling of suspended sediments associated with the foundation installation 

showed the plume related directly to the sediment releases is predicted to have peak concentrations of 

<5 mg/l, with average values typically less than one fifth of this,  and dropping to 1 mg/l to 2 mg/l within a 

very short distance, typically less than 500 m. The sediment plumes are expected to be temporary, 

returning to background levels within a few tidal cycles. The average sedimentation depth is predicted to 

be typically 0.05 mm to 0.1 mm during pile installation, with that maximum dropping to <0.003 mm one day 

following cessation of operations. This demonstrates the dispersive nature of the site, dispersing material 

the full extent of the tidal excursion, and this settlement would be imperceptible from the background 

sediment transport activity with plotted sediment depths less than typical grain diameters. Additionally drill 

cuttings will result from foundation installation. The assessment for this bi -production is covered by long 

term habitat loss as this material will be deposited on the seabed in the same area which will be occupied 

by scour protection and is unlikely to be redistributed as a result of hydrodynamic processes. 

152. The maximum design scenario for the installation of inter-array and OSP/Offshore convertor station 

platform interconnector cables assumes installation of all cables via jet trenching, with assumptions (e.g. 

trench width and depth) summarised in Table 8.10. The modelling presented in volume 3 appendix 7.1 

predicted peak increases in suspended sediment concentrations of 100 mg/l in the immediate vicinity of 

the works with the sediment subsequently re-suspended and dispersed on subsequent tides giving rise to 

concentrations of up to 500 mg/l. The material is predicted to settle during slack water and then be re-

suspended to form an amalgamated plume. Sedimentation is predicted to be greatest at the location of the 

trenching and may be up to 30 mm in depth one day following cessation of inter-array cable installation. 

Levels of sedimentation are predicted to reduce significantly, down to single figures, within close proximity 

(i.e. 100 m) of the trench. Although the material is dispersed, it is retained within the transport system. 

153. For the installation of offshore export cables, the modelling outputs predicted average suspended sediment 

concentrations of up to 500 mg/l at the source whilst more generally the plume is predicted to be one tenth 

of this value, typically <50 mg/l and extending north and south on the tide. Suspended sediment 

concentrations are predicted to reduce to background levels on slack tides. Average sedimentation is 

predicted to be small and typically <1 mm during the works and up to 30 mm one day after cessation of 

operations. Sedimentation at the coastline is typically <3 mm. Due to the direction of the trenchless cable 

landfall being constructed from onshore to offshore there will be a potential interface between the sea and 

the drill fluids during physical punch out of the exit punches out. Small quantities of drill fluids may be 

released but these are expected to disperse rapidly on the tide due to the same processes which will 

disperse the suspended sediments created by the Proposed Development. Section 8.10 also highlights 

the commitment of the Applicant to reducing this impact as far as reasonably practicable by only using 

drilling fluids on the PLONOR and Cefas lists. Additionally drill cuttings from these activities will be returned 

to land and not deposited in the marine environment. 

154. The impact is predicted to be of local spatial extent, short term duration, intermittent and medium 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore 

considered to be low. 

Intertidal Habitat IEFs 

155. The magnitude of the change in the intertidal zone will be on a very small scale, modelling from volume 2 

chapter 7 showed that sedimentation at the coastline is predicted to be typically <3 mm. 

156. The impact is predicted to be of local spatial extent, short term duration, intermittent and high reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

negligible. 

Firth of Forth Banks Complex MPA 
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157. The magnitude of the change in environmental condition due to the impact of increased suspended 

sediment concentrations and associated sediment deposition is the same across the Proposed 

Development including in areas which overlap with the FFBC MPA (see paragraphs 148 and 153).  

158. The impact is predicted to be of local spatial extent, short term duration, intermittent and medium 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude  is therefore 

considered to be low. 

Berwickshire and North Northumberland Coast SAC 

159. The magnitude of the change in environmental condition due to the impact of increased suspended 

sediment concentrations and associated sediment deposition is the same across the Proposed 

Development however at the coast it is particularly low such as at the Berwickshire and North 

Northumberland Coast SAC (see paragraph 153). Sedimentation at the coastline is predicted to be typically 

<3 mm. During the sand wave clearance activity in the Proposed Development export cable corridor the 

sediment plume is expected have a width of 10 km, corresponding with the tidal excursion, with an average 

concentration of <100 mg/l. 

160. The impact is predicted to be of local spatial extent, short term duration, intermit tent and high reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

negligible. 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

161. The subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed sediments IEF and moderate 

energy subtidal rock IEFs have a sensitivity of low or less for the change to suspended solids pressure. 

Subtidal IEFs overall have a low sensitivity to smothering and siltation rate change but a number of them 

have been assessed as not sensitive to this pressure (Table 8.21).  

162. The FeAST assesses the subtidal sand and muddy sand sediments IEF to be not sensitive to changes in  

water clarity and a medium sensitivity to low level siltation change although this can be lowered to low 

based on the species present (Table 8.21). Within this IEF the biotopes Echinocyamus pusillus, Ophelia 

borealis and Abra prismatica in circalittoral fine sand (SS.SSa.CFiSa.EpusOborApri) and Nephtys cirrosa 

and Bathyporeia spp. in infralittoral sand (SS.SSa.IFiSa.NcirBat) were the most sensitive. For both 

biotopes sensitivity to changes in water clarity is low as an increase in suspended solids would also affect 

primary productivity. This may alter the availability of food for characteristic filter and suspension feeders 

in biotopes such as SS.SSa.CFiSa.EpusOborApri. According to Widdows et al. (1979), growth of filter-

feeding bivalves may be impaired at SPM concentrations >250 mg/l. However, these characteristic species 

may have some tolerance to short-term increases in turbidity due to their survival of storms and other 

events (Tillin, 2016). Additionally the characteristic bivalves and polychaetes of the 

SS.SSa.CFiSa.EpusOborApri biotope have a low sensitivity to low siltation change due to their ability 

survive short periods under sediment.  

163. The FeAST assesses the subtidal coarse and mixed sediments IEF to have no sensitivity to water clarity 

change and medium sensitivity to low level siltation change (Table 8.21) but this can be reduced based on 

the species involved. The biotope SS.SMx.OMx.PoVen has a low sensitivity to water clarity change 

because reduced water clarity may impact upon primary production reducing food availability as well as 

potentially clogging the feeding apparatus of characteristic bivalves, although tolerance over a short period 

of time is likely. Furthermore, as mentioned in paragraph 93, siltation change can lead to the burial of the 

characteristic epifauna of some the biotopes of this IEF, however at this benchmark and over a short period 

of time survival is likely. 

164. The seapens and burrowing megafauna IEF are found by the MarESA to not be sensitive to either of the 

relevant pressures associated with increases SSC and deposition. This is due to their high recovery rate 

once SSC returns to normal, as well as their affinity for sheltered muddy habitats which naturally have high 

sediment accretion rates.  

165. The S. spinulosa reef outside of an SAC IEF is also found by the MarESA to be not sensitive to either of 

the relevant pressures associated with increases SSC and deposition. This is because they are not reliant 

on water clarity as they do not photosynthesise. Additionally, S. spinulosa are found in areas of high-water 

movement which will aid in the quick dispersal of deposited material reducing exposure to potentially 

damaging conditions, although these are unlikely to be greater than the levels produced by storms which 

are S. spinulosa regularly survive.  

166. The FeAST at the time of writing has not assessed the moderate energy subtidal rock IEF. The MarESA 

however identifies a low sensitivity to both pressures. Sensitivity to water clarity change results from 

changes in the light availability on the seafloor which will reduce the ability of the characteristi c oarweed 

to photosynthesise. Light siltation change in a single incident is unlikely to result in significant mortality 

before sediments are removed by current and wave action. Adults are more resistant but will experience 

a decrease in growth and photosynthetic rates (Tillin and Stamp, 2016). A similar effect will occur in relation 

to the cobble and stony reef outside of an SAC and rocky reef outside an SAC IEFs where smothering 

could result in the obstruction of the feeding apparatus of some species such as soft coral Alcyonium 

digitatum. Although smothering may impact specific species, and therefore the overall biological 

community, the physical habitat of the reef will not be affected allowing for future recovery (De-Bastos and 

Hill, 2016). Beyond the immediate IEFs, primary production is also considered to be sensitive to suspended 

sediment concentrations. The rate at which nutrients are converted into phytoplankton biomass via primary 

production is directly proportional to the quantity of light received (Cole and Cloen, 1987). Increasing 

suspended sediments can cause a shoaling or narrowing of the euphotic zone, where there is sufficient 

light for primary production, resulting in a reduction in the in the habitat available for phytoplankton to 

undergo primary production (Dupont and Aksnes, 2013). Therefore, suspended sediment concentration is 

a limiting factor for primary productivity in shelf seas (UKMMAS, 2016). However, both Cabré et al. (2015) 

and Laufkötter et al. (2015) conclude that changing light levels were not a primary driver of changes in net 

primary production except at the highest latitudes where there were large decreases in sea ice cover.  

167. The moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF, and rocky reef outside 

an SAC IEF is deemed to be of low vulnerability, medium recoverability, and national value. The sensitivity 

of the IEF is therefore, considered to be medium. 

168. The subtidal sand and muddy sand sediments IEF and the subtidal coarse and mixed sediments IEF are 

deemed to be of low vulnerability, high recoverability, and regional value. The sensitivity of the IEFs is 

therefore, considered to be low. 

169. The seapens and burrowing megafauna IEF, and the Sabellaria reef outside of an SAC IEF are deemed 

to be not sensitive and of national value. The sensitivity of the IEFs is therefore, considered to be negligible.  

170. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features because of the negligible to low sensitivity of the IEFs and the limited scale of the impact only 

noticeably impacting habitats in the immediate vicinity of new infrastructure installation.  

Intertidal Habitat IEFs 

171. The impact of changes in water clarity and smothering/siltation changes for intertidal IEFs are presented 

in Table 8.21. With respect to the intertidal rock IEF, the biotope Ulva spp. on freshwater-influenced and/or 

unstable upper eulittoral rock (LR.FLR.Eph.Ent) has a high tolerance to burial and the shade pro duced by 

reduced water clarity, however is sensitive to the abrasion and scouring forces resulting from the deposition 

and removal of sediment (Tillin and Budd, 2015). Increases in suspended sediment may result in the 

clogging of the feeding apparatus of filter/deposit feeders in some biotopes such as Corallina officinalis on 
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exposed to moderately exposed lower eulittoral rock (LR.HLR.FR.Coff) , however the wave action will 

reduce accumulation on the algal turf of this IEF (Tillin and Tyler-Walter, 2015a). Some species, such a 

Fucus serratus within the biotope F. serratus and red seaweeds on moderately exposed lower eulittoral 

rock (LR.MLR.BF.Fser.R), are likely to experience adverse effects from the loss of light associated with 

reduced water clarity and smothering (d’Avack and Tyler-Walter, 2015). Similarly, in areas of reduced 

water clarity, Laminaria species experience significant decrease in growth from the shading of suspended 

matter and/or phytoplankton (Lyngby and Mortensen, 1996; Spilmont et al., 2009). 

172. The fucus dominated intertidal rock IEF has a higher sensitivity than the intertidal rock IEF as it is more 

strongly characterised by algal/seaweed communities. Biotopes such as Fucus vesiculosus on mid 

eulittoral mixed substrata (LR.LLR.F.Fves.X) have a medium sensitivity to changes in water clarity and 

smothering as these effects reduce the ability of F. vesiculosus to photosynthesise reducing its growth 

potential however they are likely to rapidly regain photosynthetic capabilities following the return of light 

levels to the baseline conditions (Perry, d’Avack and Budd, 2015). This level of recovery extends to short 

periods of smothering; however, spores and juvenile individuals will be more likely to experience mortality 

(Perry, d’Avack and Budd, 2015). The smothering of algal turf will reduce grazing by littorinids which 

characterise the Coralline crusts and Corallina officinalis in shallow eulittoral rockpools 

(LR.FLR.Rkp.Cor.Cor) biotope, however sediments are likely to be removed rapidly by eave action (Tillin 

and Budd, 2018).  

173. The communities associated with the intertidal sands IEF are characterised by species living in the 

sediment and are therefore unlikely to be directly affected by an increased concentration of suspended 

matter in the water column (Ashley, 2020). Additionally, mobile and burrowing species are generally able 

to reposition following periodic siltation (Ashley, 2020).  

174. The intertidal rock IEF and fucus dominated intertidal rock IEF are deemed to be of medium vulnerability 

and medium recovery and national value. The sensitivity of the IEFs is therefore, considered to be medium.  

175. The intertidal sands IEF is deemed to be not sensitive and national value. The sensitivity of the IEF is 

therefore, considered to be negligible.  
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Table 8.21: Sensitivity of the Benthic Subtidal and Intertidal IEFs to Increased Suspended Sediment Concentration and Associated Sediment Deposition 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (based on 

Table 8.14) 

Changes in Suspended Solids (Water Clarity) Smothering and Siltation Rate Changes (Light) 

Subtidal sand and muddy 
sand sediments 

Subtidal sand and muddy sand, characterised by amphipods, bivalves and Amphiura.  

• SS.SSa.OSa; 

• SS.SSa.IFiSa; 

• SS.SSa.OSa [Echinocyamus pusillus]; 

• SS.SSa.CFiSa.EpusOborApri; 

• SS.SSa.IFiSa.NcirBat; 

• SS.SSa.CMuSa; 

• SS.SSa.CMuSa [Crangon crangon]; 

• SS.SMu.CSaMu.ThyNten; 

• SS.SMu.CSaMu.AfilMysAnit; 

• SS.SMu.CSaMu.AfilNten; and 

• SS.SSa.CFiSa.ApriBatPo. 

MarESA: Not sensitive - Low 

FeAST: Not sensitive 

MarESA: Not sensitive - Low 

FeAST: Medium 

Low 

Subtidal coarse and 
mixed sediments 

Subtidal coarse and mixed sediments characterised by amphipods, bivalves, polychaetes and 
barnacles. 

• SS.SMx.OMx;  

• SS.SMx.OMx.PoVen;  

• SS.SBR.PoR.SspiMx; 

• SS.SMx.CMx.FluHyd; and  

• SS.SCS.CCS. 

MarESA: Not sensitive - Low 

FeAST: Not sensitive 

MarESA: Not sensitive - Low 

FeAST: Medium 

Low 

Moderate energy subtidal 
rock 

Subtidal rock with sparce communities within the Proposed Development array area and inshore 
Proposed Development export cable corridor. 

• CR.MCR.EcCr.IR.MIR.KR.Ldig.Bo; and 

• IR.MIR.KR.Ldig. 

MarESA: Not sensitive - Medium MarESA: Low - Medium 

 

Medium 

Seapens and burrowing 
megafauna 

Muddy sediments with large burrow and seapens within the Proposed Development export cable 
corridor. 

• SS.SMu.CFiMu.SpnMeg. 

MarESA: Not sensitive MarESA: Not sensitive 

 

Negligible 

Cobble/stony reef outside 
of an SAC 

Cobble/stony reef outside an SAC with high epifaunal diversity 

• SS.SCS.CCS; and 

• CR.MCR.EcCr. 

MarESA: Not sensitive MarESA: Medium 

 

Medium 

Rocky reef outside an 
SAC 

Medium potential rocky reef outside an SAC 

• CR.MCR.EcCr. 

MarESA: Not sensitive MarESA: Medium 

 

Medium 

Sabellaria reef outside of 
an SAC 

Low potential Sabellaria reef outside of an SAC 

• SS.SBR.PoR.SspiMx. 

MarESA: Not sensitive MarESA: Not sensitive 

 

Negligible 

Intertidal Habitats 

Intertidal rock High energy littoral rock and literal fringe rock within the intertidal zone. 

• LR.FLR.Eph.Ent; 

• LR.FLR.Lic.Ver; 

• LR.FLR.Lic.YG; 

• LR.HLR.FR.Coff.Coff; 

MarESA: Low- Medium MarESA: Not sensitive - Low Medium 
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IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (based on 

Table 8.14) 

Changes in Suspended Solids (Water Clarity) Smothering and Siltation Rate Changes (Light) 

• LR.HLR.MusB.Sem.Sem; and 

• LR.MLR.BF.Fser.Bo. 

Fucus dominated 
intertidal rock 

Low energy littoral rock dominated by Fucoid spp. 

• LR.LLR.F.Fspi.B; 

• LR.LLR.F.Fspi.X; 

• LR.LLR.F.Fves; 

• LR.LLR.F.Fves.FS; 

• LR.LLR.F.Fves.X; 

• LR.LLR.FVS.PelVS; 

• LR.FLR.Rkp.Cor.Cor; 

• LR.FLR.Rkp.FK; 

• LR.FLR.Rkp.G; 

• LR.FLR.Rkp.SwSed; and 

• LR.MIR.KR.Ldig. 

MarESA: Low - Medium MarESA: Low - Medium Medium 

Intertidal sand  Intertidal sand with sparce communities. 

• LS.LSa.FiSa.Po; 

• LS.LSa.St.Tal; 

• LS.LSa.MuSa.MacAre; and 

• LS.LSa.MuSa.Lan. 

MarESA: Not sensitive MarESA: Not sensitive Negligible  
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Firth of Forth Banks Complex MPA 

176. The FeAST determines that the subtidal sands and gravels IEF is not sensitive to changes in water clarity 

and has medium sensitivity to light smothering and siltation rate change (Table 8.22). Although siltation 

change can be reduced to low depending on species present. The MarESA determines the subtidal sands 

and gravels IEF which occurs within the FFBC MPA to have a low sensitivity to the pressures associated 

with increased suspended sediment concentration and associated sediment deposition (Table 8.22). 

Paragraph 162 describes how the biotope SS.SSa.CFiSa.EpusOborApri is tolerant to both pressures, 

which also applies to the other sensitive biotope SS.SSa.CFiSa.ApriBatPo. 

177. The shelf banks and mounds IEF has the same sensitivity as the subtidal sands and gravel IEF as it is 

represented by the same biotopes.  

178. The FeAST and the MarESA determine that the ocean quahog IEF is not sensitive to water clarity light 

smothering and siltation rate change (Table 8.22). This is due to their ability to unbury themselves 

(paragraph 105) at this level of siltation (maximum of 0.5 m to 0.75 m of as well as their insensitivity to 

light. Ocean quahog occur in silty sediments in sheltered to wave exposed conditions, where the surface 

of the sediment is probably regularly mobilised, and where accretion rates are moderate to high. Therefore, 

increase in turbidity (suspended sediments) may not adversely affect the species, especially as it can 

avoid sudden changes by burrowing for several days (Tyler-Walter and Sabatini, 2017). 

179. The subtidal sands and gravel IEF and the shelf banks and mounds IEF are deemed to be of low 

vulnerability, high recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be low. 

180. The ocean quahog IEF is deemed to be not sensitive and of national value. The sensitivity of the IEF is 

therefore, considered to be negligible. 

 

Table 8.22:  Sensitivity of the Benthic Subtidal IEFs found within the FFBC MPA to Increased Suspended 
Sediment Concentration and Associated Sediment Deposition 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST 
Pressure 

Overall 
Sensitivity 
(based on 
Table 8.14) 

Changes in 
Suspended Solids 
(Water Clarity) 

Smothering and 
Siltation Rate Changes 
(Light) 

 Qualifying Features of MPAs  

Subtidal sands 
and gravels 

Subtidal sand and gravels within the 
FFBC MPA. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: Low 

FeAST: Not sensitive 

MarESA: Low 

FeAST: Medium 

Low 

Shelf banks 
and mounds 

Banks and mounds on the continental 
shelf composed of coarse sands and 
gravels. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri, 

MarESA: Low 

FeAST: Not sensitive 

MarESA: Low 

FeAST: Medium 

Low 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST 
Pressure 

Overall 
Sensitivity 
(based on 
Table 8.14) 

Changes in 
Suspended Solids 
(Water Clarity) 

Smothering and 
Siltation Rate Changes 
(Light) 

 Qualifying Features of MPAs  

Ocean quahog  Ocean quahog MarESA: Not sensitive 

FeAST: Not sensitive 

MarESA: Not sensitive 

FeAST: Not sensitive 

Negligible 

 

Berwickshire and North Northumberland Coast SAC 

181. The FeAST determines that tide swept coarse sands, which are representative of the mudflats and 

sandflats not covered by seawater at low tide IEF, are not sensitive to light smothering or siltation rate 

change (see Table 8.23). The MarESA largely identifies mudflats and sandflats to be low to not sensitive 

to water quality changes, however the seagrass Zostera noltii can be found in the SAC which has a high 

sensitivity as high suspended sediments can reduce light availability and therefore inhibit photosynthesis. 

Similarly, biotopes which are of medium sensitivity to smothering and siltation rate change site the same 

reason for their sensitivity as well as other fauna such as common mussel Mytilus edulis being unable 

undergo suspension and filter feeding due to higher-than-normal levels of suspended sediment. 

182. Reefs (subtidal and intertidal rocky reefs within the SAC) are not assessed within the FeAST as it is not 

an MPA protected feature in Scotland. The MarESA however identifies that the biotopes which represent 

these habitats are of medium sensitivity to smothering and siltation rate change and water quality changes 

on reefs is due to the inability of organisms to feed until the sediment is dispersed. The impact on intertidal 

reefs in particular is likely to be very small due to their distance from the Proposed Development array 

area as well as the small scale of the works in the nearshore zone which could result in increased 

suspended sediments in the intertidal zone. 

183. Submerged or partially submerged sea caves IEF are not assessed within the FeAST as it is not an MPA 

protected feature in Scotland. The MarESA finds the effects of increased siltation and changes in water 

quality to have a varying impact on component biotopes. The effect can either be a reduction in suspension 

feeding by characteristic species or many encrusting sponges, for example, prefer these conditions, and 

will have no problem operating in these conditions over short periods. This captures the range of fauna in 

these habitats.  

184. The large shallow inlets and bays IEF doesn’t have any specific biotopes associated with it, although the 

feature consists of the following sub-features: intertidal sand and muddy sand; subtidal coarse sediment; 

subtidal sand; subtidal mud, subtidal mixed sediment, and saltmarsh habitat. The sensitivity of the 

component habitats is therefore likely to be as described previously for equivalent IEFs.  

185. The Berwickshire and North Northumberland Coast SAC site is located 4.12 km from the Proposed 

Development export cable corridor, therefore the effects resulting from changes to water quality and light  

smothering and siltation rate change are likely to be reduced due to dilution.  

186. The mudflats and sandflats not covered by seawater at low tide IEF are deemed to be of low vulnerability, 

high recoverability and international value. The sensitivity of the IEF is therefore, considered to be low.  

187. The reefs (subtidal and intertidal rocky reef) IEF is deemed to be of medium vulnerability, medium 

recoverability and international value. The sensitivity of the IEF is therefore, considered to be medium. 

188. The submerged or partially submerged sea caves IEF is deemed to be of medium vulnerability, medium 

recoverability and international value. The sensitivity of the IEF is therefore, considered to be medium. 
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189. The large shallow inlets and bays IEF is deemed to be of low vulnerability, high recoverability and 

international value. The sensitivity of the IEF is therefore, considered to be low.  
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Table 8.23: Sensitivity of the Benthic Subtidal and Intertidal IEFs found within the Berwickshire and North Northumberland Coast SAC to Increased Suspended Sediment Concentration and Associated Sediment Deposition  

IEF Representative Biotopes (SNH, 2000) Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (Based on Table 
8.14) Changes in Suspended Solids (Water 

Clarity) 
Smothering and Siltation Rate 
Changes (lLight) 

Mudflats and sandflats 
not covered by seawater 
at low tide 

Mobile sand shores with amphipods and polychaetes (AP.P)  

Mobile sand shores with amphipods and polychaetes (AEur)  

Mobile sand shores with amphipods and polychaetes (AP.Pon) 

Muddy sand and mud shores with polychaetes, bivalves and Zostera noltii (HedMac.Are)  

Muddy sand and mud shores with polychaetes, bivalves and Zostera noltii (Znol)  

Boulders and cobbles with Mytilus edulis beds (MytX)  

Muddy sand shores with polychaetes and bivalves (MacAre)  

Infralittoral fine sand with polychaetes and bivalves (FabMag) 

MarESA: MarESA: Not sensitive (High only 
for the habitats containing Zostera noltii)* 

FeAST: Not sensitive 

MarESA: Not sensitive - Medium 

FeAST: Not sensitive 

 

 Low 

Large shallow inlets and 
bays 

N/A No information No information Low 

Reefs (subtidal and 
intertidal rocky reef) 

Rock with mussels and barnacles (MytB)  

Boulders and cobbles with Mytilus edulis beds (MytX) 

Rock with mussels and barnacles (Ala) 

Rock with mussels and barnacles (Ala.Myt) 

Tide swept circalittoral rock with dense Alcyonium digitatum (AlcC) 

Tide swept circalittoral rock with dense A. digitatum and hydroid turf (AlcSec) 

Tide swept circalittoral rock with A. digitatum and hydroid turf (AlcTub) 

Rock with mussels and barnacles (Ala.Ldig) 

Rock with fucoids and barnacles (BPat.Sem) 

Rock with fucoid algae (Fves) 

Rock with fucoid algae (Fser.Fser) 

Rock with fucoids and barnacles (FvesB) 

Rock with fucoids and barnacles (Ldig.Ldig) 

Littoral rock with barnacles and mussels (Him) 

Circalittoral rock with sparse A. digitatum and faunal turf (FaAlC) 

Circalittoral rock with brittle stars and hydroids (Oph) 

Circalittoral rock with hydroids and bryzoans (Flu.Flu) 

MarESA: Not sensitive - Low 

 

MarESA: Not sensitive - Medium Medium 

Submerged or partially 
submerged sea caves 

Sparse fauna (barnacles and spirorbids) in scoured mid or lower shore caves (LR.CvOv SFa)  

Barren or Coralline crust-covered rock on severely scoured cave walls and floors (LR.CvOv 
BarCC) 

Rhodothamniella floridula on shaded vertical rock in upper and mid shore caves (LR.CvOv 
RhoCv) 

Green algal film (? Pseudendoclonium submarinum) on upper shore cave walls and ceilings 
(LR.CvOv GCv) 

Brown algal crusts (? Pilinia maritima) on upper shore caves (LR.CvOv Br) 

Verrucaria mucosa and Hildenbrandia rubra on shaded vertical or overhanging rock in upper- and 
mid-shore caves (LR.CvOv Vmuc) 

Verrucaria mucosa and Hildenbrandia rubra on shades vertical or overhanging rock in upper and 
mid shore caves (LR.CvOv FaC) 

Faunal encrusted vertical rock on mid or lower shore wave surged caves (LR.CvOv RCv) 

Red algal dominated cave entrance on lower shore (LR.CvOv SR) 

Sponges and shade tolerant red seaweeds on steep or overhanging lower eulittoral bedrock 
(LR.CvOv SR.Ov) 

Sponges and shade tolerant red seaweeds on open shore overhanging bedrock in lower eulittoral 
(LR.CvOv SR.Cv) 

MarESA: Not sensitive - Medium MarESA: Not sensitive - Low 

 

Medium 
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IEF Representative Biotopes (SNH, 2000) Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (Based on Table 
8.14) Changes in Suspended Solids (Water 

Clarity) 
Smothering and Siltation Rate 
Changes (lLight) 

Sponges and shade tolerant red seaweeds on steep or overhanging wave surged bedrock in 
aces (LR.CvOv SByAs) 

Sponges, bryozoans and ascidians on deeply overhanging lower shore bedrock (LR.CvOv) 
SByAs.Ov 

Sponges, bryozoans and ascidians on deeply overhanging wave surged bedrock in lower shore 
caves (LR.CvOv SByAs.Cv) 

Sponge crusts and anemones on wave surged vertical infralittoral rock (SCAn) 

Sponge crusts, anemones and Tubularia indivisa in shallow infralittoral surge gullies (SCAn.Tub) 

Sponge crusts and colonial ascidians on wave surged vertical infralittoral rock (SCAs) 

Dendrodoa grossularia and Clathrina coriacea on wave surged vertical infralittoral rock 
(SCAs.DenCla) 

Sponge crusts, colonial (polyclinid) ascidians and a bryozoan/hydroid turf on wave surged vertical 
or overhanging infralittoral rock (SCAs.ByH) 

* The mudflats and sandflats not covered by seawater at low tide habitat is approximately 12 km from the Proposed Development. 
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Significance of the Effect 

Subtidal Habitat IEFs 

190. For the cobble/stony reef outside of an SAC IEF, the rocky reef outside an SAC IEF and the moderate 

energy subtidal rock IEF, the magnitude of the impact is deemed to be low and the sensitivity of the 

receptors is considered to be medium. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms, because of the high likelihood of recovery for these IEF to this short-term 

impact. 

191. For the subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF 

the magnitude of the impact is deemed to be low and the sensitivity of the receptors is considered to be 

low. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the high likelihood of recovery for these IEF to this short-term impact. 

192. For the seapens and burrowing megafauna IEF, and the Sabellaria reef outside of an SAC IEF, the 

magnitude of the impact is deemed to be low and the sensitivity of the receptors is considered to be 

negligible. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the high likelihood of recovery for these IEF to this short term impact . 

Intertidal Habitat IEFs 

193. For the intertidal rock IEF and the fucus dominated intertidal rock IEF, the magnitude of the impacts is 

deemed to be negligible and the sensitivity of the receptors is considered to be medium. The effect will, 

therefore, be of negligible adverse significance, which is not significant in EIA terms because of the high 

likelihood of recovery for these IEF to this short-term impact. 

194. For the intertidal sands IEF, the magnitude of the impact is deemed to be negligible and the sensitivity of 

the receptors is considered to be negligible. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

195. For the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the impact 

is deemed to be low and the sensitivity of the receptors is considered to be low. The effect will, therefore, 

be of minor adverse significance, which is not significant in EIA terms, because of the high likelihood of 

recovery for this IEF to this short-term impact. 

196. For the ocean quahog IEF, the magnitude of the impact is deemed to be low, and the sensitivity of the 

receptors is considered to be negligible. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms because of the high likelihood of recovery for these IEFs to this short-term 

impact. 

Berwickshire and North Northumberland Coast SAC 

197. For the mudflats and sandflats not covered by seawater at low tide IEF, the magnitude of the impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be low. The effect will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms, because of the high likelihood 

of recovery from this impact and the large distance between this IEF and any potentially active construction 

activities.  

198. For the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the impact is deemed to be negligible 

and the sensitivity of the receptor is considered to be medium. The effect will, therefore, be of negligible 

adverse significance, which is not significant in EIA terms, because of the high likelihood of recovery for 

this IEF and the large distance between this IEF and any potentially active construction activities .  

199. For the submerged or partially submerged sea caves IEF, the magnitude of the impact is deemed to be 

negligible and the sensitivity of the receptor is considered to be medium. The effect will, therefore, be of 

negligible adverse significance, which is not significant in EIA terms because of the high likelihood of 

recovery for these IEFs to this short-term impact and the large distance between this IEF and any 

potentially active construction activities. 

200. For the large shallow inlets and bays IEF, the magnitude of the impact is deemed to be negligible and the 

sensitivity of the receptor is considered to be low. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms. 

Secondary Mitigation and Residual Effect  

201. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of increases 

in SSC and associated sediment deposition during the construction phase because the likely effects in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not significant 

in EIA terms. 

Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal and Intertidal Habitat IEFs 

202. Maintenance activities within the Proposed Development benthic subtidal and intertidal Proposed 

Development array area may lead to increases in suspended sediment concentrations and associated 

sediment deposition over the operational lifetime of the Proposed Development. The maximum design 

scenario for inter-array and OSP/Offshore convertor station platform interconnector cables is for cable 

repair for up to 30,000 m and reburial of up to 10,000 m. The maximum design scenario for offshore export 

cables is for cable repair of up to 4,000 m and reburial of up to 4,000 m of offshore export cables over the 

Proposed Developments lifetime (35 years), using similar methods as those for cable installation activities.  

203. For the inter-array cables in each case the length of the repair or reburial activity may be up to 2% of the 

length of cable installed in the construction phase; therefore, the magnitude of the impacts would be a 

fraction of those quantified for the construction phase. In the case of  the offshore export cables the total 

length of works would be approximately 0.4% of the length assessed for the construction phase with events 

being undertaken over the Proposed Developments lifetime. The sediment plumes and sedimentation 

footprints would be dependent on which section of the cable is being repaired however for the purposes 

of this assessment, the impacts of the operation and maintenance activities (i.e. cable repair and reburial) 

are predicted to be no greater than those for construction.  

204. The removal of encrusted growth from offshore structures may also occur during the operation and 

maintenance phase; however, no quantitative assessment can be made as the volume of encrusting 

material that may be removed is not known. An investigation conducted at the research platform 

Forschungsplattformen in Nord- und Ostsee 1 FINO 1 in the southwestern German Bight in the North Sea 

reported that yearly, 878,000 single shell halves from Mytilus edulis sink onto the seabed from the FINO 1 

platform, thereby greatly extending the reef effects created by the construction of the offshore platform 

structure (Krone et al., 2013). Although recent monitoring from Beatrice offshore wind farm found no 

M. edulis colonised its structures reducing the amount of debris reaching the seabed (APEM, 2021).  

205. Removal of marine growth from the wind turbine foundations may cause debris to fall within the vicinity of 

the wind turbine foundation and smother benthic communities within the impact zone. It is likely that 

seaweed/algal material would disperse into the water column, with heavier material (e.g. mussels) being 
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deposited within 10 m to 15 m of the foundation (Vattenfall Wind Power Ltd, 2018). The discharge of the 

fine material generated as a result of the use of high pressure jet washing to remove the encrusting fauna 

into the marine environment may result in a short‐term increase in suspended organic material in the water 

column. This material would be expected to be rapidly dispersed on the following tides and under the 

prevailing hydrodynamic conditions. The study by Mavraki et al. (2020) of gravity-based foundations in the 

Belgian part of the North Sea found that higher food web complexity was associated with zones where 

high accumulation of organic material such as soft substrate or scour protection which begins to describe 

the potential reef effect that can be found at these hard structures and is explored further in paragraphs 

319 and 321.  

206. The impact is predicted to be of local spatial extent, short term duration, intermittent and  of high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore 

considered to be negligible. 

Firth of Forth Banks Complex MPA 

207. The magnitude of the change in environmental condition due to the impact of increased suspended 

sediment concentrations and associated sediment deposition is the same across the Proposed 

Development including in areas which overlap with the FFBC MPA (see paragraphs 202 to 205).  

208. The impact is predicted to be of local spatial extent, short term duration,  intermittent and medium 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore 

considered to be negligible. 

Berwickshire and North Northumberland Coast SAC 

209. The magnitude of the change in environmental condition due to the impact of increased suspended 

sediment concentrations and associated sediment deposition which may affect the Berwickshire and North 

Northumberland Coast SAC, should it extend to the coast, is the same as described in see paragraphs 

202 to 205.  

210. The impact is predicted to be of local spatial extent, short term duration, intermittent and medium 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore  

considered to be negligible. 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

211. The sensitivity of the subtidal IEFs is as described previously for the construction phase assessment  in 

paragraph 161 to 170 and in Table 8.21. 

Intertidal Habitat IEFs 

212. The sensitivity of the intertidal IEFs is as described previously for the construction phase assessment in 

paragraphs 171 to 175 and in Table 8.21. 

Firth of Forth Banks Complex MPA 

213. The sensitivity of the IEFs is as described previously for the construction phase assessment in paragraphs 

176 to 180 and in Table 8.22. 

Berwickshire and North Northumberland Coast SAC 

214. The sensitivity of the IEFs is as described previously for the construction phase assessment in paragraphs 

181 to 189 and in Table 8.23. 

Significance of the Effect 

Subtidal Habitat IEFs 

215. For the cobble/stony reef outside of an SAC IEF, the rocky reef outside an SAC IEF and the moderate 

energy subtidal rock IEF, the magnitude of the impact is deemed to be negligible, and the sensitivity of the 

receptors is considered to be medium. The effect will, therefore, be of negligible adverse significance, 

which is not significant in EIA terms, because of the very small magnitude and intermittent nature of this 

impact in this phase. 

216. For the subtidal sand and muddy sand sediments IEF, and subtidal coarse and mixed sediments IEF, the 

magnitude of the impact is deemed to be negligible, and the sensitivity of the receptors is considered to 

be low. The effect will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms because of the very small magnitude and intermittent nature of this impact in this phase. 

217. For the seapens and burrowing megafauna IEF, and Sabellaria reef outside of an SAC IEF, the magnitude 

of the impact is deemed to be negligible, and the sensitivity of the receptors is considered to be negligible. 

The effect will, therefore, be of negligible adverse significance, which is not significant in EIA terms. 

Intertidal Habitat IEFs 

218. For the intertidal rock IEF and fucus dominated intertidal rock IEF, the magnitude of the impact is deemed 

to be negligible, and the sensitivity of the receptors is considered to be medium. The effect will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms because of the very small 

magnitude and intermittent nature of this impact in this phase and therefore high likelihood of recovery . 

219. For the intertidal sands IEF, the magnitude of the impact is deemed to be negligible, and the sensitivity of 

the receptors is considered to be negligible. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

220. For the subtidal sands and gravels IEF and the shelf bank and mound IEF, the magnitude of the impact is 

deemed to be negligible, and the sensitivity of the receptors is considered to be low. The effect will, 

therefore, be of negligible adverse significance, which is not significant in EIA terms, because of the very 

small magnitude and intermittent nature of this impact in this phase. 

221. For the ocean quahog IEF, the magnitude of the impact is deemed to be negligible, and the sensitivity of 

the receptors is considered to be negligible. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms.  

Berwickshire and North Northumberland Coast SAC 

222. For the mudflats and sandflats not covered by seawater at low tide SAC IEF, the magnitude of the impact 

is deemed to be negligible, and the sensitivity of the receptors is considered to be low. The effect will, 

therefore, be of negligible adverse significance, which is not significant in EIA terms, because of the very 

small magnitude and intermittent nature of this impact in this phase as well as the large distance between 

this SAC and the Proposed Development.  

223. For the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the impact is deemed to be negligible, 

and the sensitivity of the receptors is considered to be medium. The effect will, therefore, be of negligible 

adverse significance, which is not significant in EIA terms, because of the very small magnitude and 

intermittent nature of this impact in this phase as well as the large distance between this SAC and the 

Proposed Development, which is not significant in EIA terms.  

224. For the submerged or partially submerged sea caves IEF, the magnitude of the impact is deemed to be 

negligible, and the sensitivity of the receptors is considered to be medium. The effect will, therefore, be of 
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negligible adverse significance, which is not significant in EIA terms, because of the very small magnitude 

and intermittent nature of this impact in this phase as well as the large distance between this SAC and the 

Proposed Development. 

225. For the large shallow inlets and bays IEF, the magnitude of the impact is deemed to be negligible, and the 

sensitivity of the receptors is considered to be low. The effect will, therefore, be of negligible adverse, 

which is not significant in EIA terms, significance because of the very small magnitude and intermittent 

nature of this impact in this phase as well as the large distance between this SAC and the Proposed 

Development. 

Secondary Mitigation and Residual Effect  

226. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of increases 

of SSC and associated sediment deposition during the operation and maintenance phase because the 

likely effects in the absence of further mitigation (beyond the designed in measures outlined in section 

8.10), are not significant in EIA terms. 

Decommissioning Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

227. Decommissioning of the Proposed Development infrastructure may lead to increases in suspended 

sediment concentrations and associated sediment deposition. The maximum design scenario is 

represented by the cutting off of piled jacket foundations and the decommissioning of inter-array, 

OSP/Offshore convertor station platform interconnector and offshore export cables by jet dredging 

mobilising material from a 3 m deep and 2 m wide trench. Scour protection and cable protection, however, 

will remain in situ. 

228. Decommissioning of foundations is assumed to result in increases in suspended sediments and associated 

deposition that are no greater than those produced during construction. For the purpose of this 

assessment, the impacts of decommissioning activities are therefore predicted to be no greater than those 

for construction. In actuality the release of sediment in the decommissioning phase will be lower than the 

construction phase as it doesn’t include activities such as seabed drilling  and seabed preparation.  

229. The impact is predicted to be of local spatial extent, short term duration, intermittent and of high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore 

considered to be low. 

Firth of Forth Banks Complex MPA 

230. The magnitude of the change in environmental condition due to the impact of increased suspended 

sediment concentrations and associated sediment deposition is the same across the Proposed 

Development including in areas which overlap with the FFBC MPA (see paragraphs 227 and 228).  

231. The impact is predicted to be of local spatial extent, short term duration, intermittent and of high 

reversibility. It is predicted that the impact will affect the receptors directly. The magnitude is therefore 

considered to be low. 

Berwickshire and North Northumberland Coast SAC 

232. The magnitude of the change in environmental condition due to the impact of increased suspended 

sediment concentrations and associated sediment deposition which may affect the Berwickshire and North 

Northumberland Coast SAC, should it extend far enough, is as described in paragraphs 227 and 228. 

233. The impact is predicted to be of local spatial extent, short term duration, intermittent and of high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore 

considered to be negligible. 

Sensitivity of the Receptor  

Subtidal Habitat IEFs 

234. The sensitivity of the subtidal IEFs is as described previously for the construction phase assessment in 

paragraphs 161 to 170 and in Table 8.21. 

Firth of Forth Banks Complex MPA 

235. The sensitivity of the IEFs is as described previously for the construction phase assessment in paragraphs 

176 to 180 and in Table 8.22. 

Berwickshire and North Northumberland Coast SAC 

236. The sensitivity of the IEFs is as described previously for the construction phase assessment in paragraphs 

181 to 189 and in Table 8.23. 

 

Significance of the Effect 

Subtidal Habitat IEFs 

237. For the cobble/stony reef outside of an SAC IEF, the rocky reef outside a SAC IEF and the moderate 

energy subtidal rock IEF, the magnitude of the impact is deemed to be low, and the sensitivity of the 

receptors is considered to be medium. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms because of the high likelihood of recovery for these IEF to this short-term 

impact. 

238. For the subtidal sand and muddy sand sediments IEF, and subtidal coarse and mixed sediments IEF, the 

magnitude of the impact is deemed to be low and the sensitivity of the receptors is considered to be low. 

The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, because 

of the high likelihood of recovery for these IEF to this short-term impact. 

239. For the seapens and burrowing megafauna IEF and Sabellaria reef outside of an SAC IEF, the magnitude 

of the impact is deemed to be low and the sensitivity of the receptors is considered to be negligible. The 

effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, because of 

the high likelihood of recovery for these IEF to this short-term impact. 

Intertidal Habitat IEFs 

240. For the intertidal rock IEF and the fucus dominated intertidal rock IEF, the magnitude of the impacts is 

deemed to be negligible and the sensitivity of the receptors is considered to be medium. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms because of the high 

likelihood of recovery for these IEF to this short-term impact. 
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241. For the intertidal sands IEF, the magnitude of the impact is deemed to be negligible and the sensitivity of 

the receptors is considered to be negligible. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

242. For the subtidal sands and gravels IEF and shelf banks and mounds IEF, the magnitude of the impact is 

deemed to be low and the sensitivity of the receptors is considered to be low. The effect will, therefore, be 

of minor adverse significance, which is not significant in EIA terms, because of the high likelihood of 

recovery for these IEF to this short-term impact. 

243. For the ocean quahog IEF, the magnitude of the impact is deemed to be low and the sensitivity of the 

receptors is considered to be negligible. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms, because of the high likelihood of recovery for these IEF to this short-term 

impact. 

Berwickshire and North Northumberland Coast SAC 

244. For the mudflats and sandflats not covered by seawater at low tide SAC IEF, the magnitude of the impact 

is deemed to be negligible, and the sensitivity of the receptors is considered to be low The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms.  

245. For the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the impact is deemed to be negligible, 

and the sensitivity of the receptors is considered to be medium. The effect will, therefore, be of negligible 

adverse significance, which is not significant in EIA terms, because of the high likelihood of recovery for 

these IEFs to this short-term impact and the large distance between this SAC and the Proposed 

Development.  

246. For the submerged or partially submerged sea caves IEF, the magnitude of the impact is deemed to be 

negligible, and the sensitivity of the receptors is considered to be medium. The effect will, therefore, be of 

negligible adverse significance, which is not significant in EIA terms, because of the high likelihood of 

recovery for these IEF to this short-term impact and the large distance between this SAC and the Proposed 

Development. 

247. For the large shallow inlets and bays IEF, the magnitude of the impact is deemed to be negligible, and the 

sensitivity of the receptors is considered to be low. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms. 

Secondary Mitigation and Residual Effect  

248. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of increases 

in SSC and associated sediment deposition during the decommissioning phase because the likely effects 

in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

IMPACT TO BENTHIC INVERTEBRATES DUE TO ELECTROMAGNETIC FIELDS  

249. The presence and operation of inter-array, OSP/Offshore convertor station platform interconnector and 

offshore export cables within the Proposed Development array area and Proposed Development export 

cable corridor may lead to localised EMF affecting benthic subtidal and intertidal receptors.  

250. As discussed in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA. 

Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

251. EMF comprise both the electrical fields, measured in volts per metre (V/m), and the magnetic fields, 

measured in microtesla (µT) or milligauss (mG). Background measurements of the magnetic field are 

approximately 50 μT in the North Sea, and the naturally occurring electric field in the North Sea is 

approximately 25 μV/m (Tasker et al., 2010). It is common practice to block the direct electrical field using 

conductive sheathing, meaning that the only EMFs that are emitted into the marine environment are the 

magnetic field (B) and the resultant induced electrical field (iE). It is generally considered impractical to 

assume that cables can be buried at depths that will reduce the magnitude of the B field, and hence the 

sediment-sea water interface iE field, to below that at which these fields could be detected by certain 

marine organisms on or close to the seabed (Gill et al., 2005; Gill et al., 2009). By burying a cable, the 

magnetic field at the seabed is reduced due to the distance between the cable and the s eabed surface as 

a result of field decay with distance from the cable (CSA, 2019). 

252. A variety of design and installation factors affect EMF levels in the vicinity of the cables. These include 

current flow, distance between cables, cable insulation, number of conductors, configuration of cable and 

burial depth. The flow of electricity associated with an alternating current (AC) cable (proposed for the 

Proposed Development) changes direction (as per the frequency of the AC transmission) and creates a 

constantly varying electric field in the surrounding marine environment (Huang, 2005).  

253. The strength of the magnetic field (and consequently, induced electrical fields) decreases rapidly 

horizontally and vertically with distance from source. A recent study conducted by CSA (2019) found that 

inter-array and offshore export cables buried between depths of 1 m to 2 m reduces the magnetic field at 

the seabed surface four-fold. For cables that are unburied and instead protected by thick concrete 

mattresses or rock berms, the field levels were found to be similar to buried cables. 

254. CSA (2019) investigated the link relationship between voltage, current, and burial depth, the results of 

which are presented in Table 8.24 which shows the magnetic and induced electric field levels expected 

directly over the undersea power cables and at distance from the cable for varying cable types. Directly 

above the cable, EMF levels decrease as you move away from the seafloor to 1 m above the cable, while 

as you move laterally away from the cable, at distances greater than 3 m), the magnetic fields at the 

seafloor and at 1 m above the seafloor are comparable. 
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Table 8.24: Typical EMF Levels over AC Undersea Power Cables from Offshore Wind Energy Projects (CSA, 
2019) 

Power Cable Type Directly Above Cable 3 to 7.5 m Laterally Away from Cable 

 1 m above Seafloor At Seafloor 1 m above Seafloor At Seafloor 

Magnetic Field Levels (mG) 

Inter-Array 5 to 15 20 to 65 <0.1 to 7 <0.1 to 10 

Offshore export cables 10 to 40 20 to 165 <0.1 to 12 1 to 15 

Induced Electric Field Levels (mV/m) 

Inter-Array 0.1 to 1.2 1.0 to 1.7 0.01 to 0.9 0.01 to 1.1 

Offshore export cables 0.2 to 2.0 1.9 to 3.7 0.02 to 1.1 0.04 to 1.3 

 

255. During the operation phase of the project there will be up to 1,225 km of 66 kV inter-array cables and up 

to 872 km of 275 kV offshore export cables (Table 8.10). The minimum burial depth for cables will be 

0.5 m.  

256. The impact is predicted to be of local spatial extent, long term duration, continuous and high reversibility 

(when the cables are decommissioned). It is predicted that the impact will affect the receptor directly. The 

magnitude is therefore considered to be negligible. 

Firth of Forth Banks Complex MPA 

257. The magnitude of the impact on benthic invertebrates due to EMF is consistent across the Proposed 

Development including in the sections which overlap with the FFBC MPA, therefore for detail on the 

magnitude refer to paragraphs 251 to 255. 

258. Furthermore, based on the proportion of the FFBC MPA which overlaps with the Proposed Development, 

for the purposes of this assessment it is assumed that there may be up to 527 km of cables installed within 

the FFBC MPA. Of which 413 km will be associated with inter-array and interconnector cables, and 114 km 

will be associated with offshore export cables. For the purposes of this assessment it is assumed that up 

to 400 km of the cables would be within Berwick Bank and up to 127 km within Scalp and Wee Bankie. 

259. The impact is predicted to be of local spatial extent, long term duration, continuous and high reversibility 

(when the cables are decommissioned). It is predicted that the impact will affect the receptor directly. The 

magnitude is therefore considered to be negligible. 

Berwickshire and North Northumberland Coast SAC 

260. The Berwickshire and North Northumberland Coast SAC is located 4.12 km from the Proposed 

Development export cable corridor. On the basis that there is no spatial overlap there is no pathway for 

impact from EMF effects and therefore no further assessment is required for this impact.  

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

261. Gill and Desender (2020) summarised current research on the impact of EMF emissions on organisms and 

also acknowledged that relatively little is known about the effects of EMF on invertebrates such as those 

common in benthic communities. This is supported by a recent evaluation of knowledge of the impacts of 

EMF on invertebrates which concluded, globally, no direct impact on survival has been identified in the 

literature (Hervé, 2021). Furthermore, the methods to assess benthic invertebrates are variable therefore 

creating the same variability in results, as well as, in some cases, contradiction (Hutchinson et al., 2020). 

Some studies found that benthic communities which grow along cable routes were generally similar to 

those in the nearby area (Gill and Desender, 2020). These communities however are not exposed to the 

maximum EMF emissions due to cable burial creating a physical distance between the cable and the 

seabed surface, although the EMF which reaches the surface is measurable at biologically relevant scales 

at the seabed and in the water column (Hutchinson et al., 2020).  

262. Experimental evidence has demonstrated that exposure to EMF did not change the distribution of the 

ragworm Hediste diversicolor, the same result was also found by Jakubowska et al. (2019). Experimental 

evidence has however demonstrated magnetoreception in marine molluscs and arthropods and biogenic 

magnetite has been known to occur in marine molluscs for over five decades (Normandeau, 2011). 

Magneto-receptive and electro-receptive species have evolved to respond to small changes in the Earth’s 

geomagnetic fields and bioelectric fields making the presence of an EMF more perceivable to receptive 

species (Hutchinson et al., 2020). Reported sensitivities to electric fields for invertebrates range from 

around 3 mV/cm to 20 mV/cm (Steullet et al., 2007). 

263. Normandeau (2011) summarises that despite these sensitivities no direct evidence of impacts to 

invertebrates from undersea cable EMFs exists. What is known about invertebrate sensitivities to EMF 

does provides some guidance for considering likely significant effects. Likely significant effects would 

depend on the sensory capabilities of a species, the life functions that its magnetic or electric sensory 

systems support, and the natural history characteristics of the species. Life functions supported by the 

electric and magnetic sense indicate that species capable of detecting magnetic fields face likely significant 

effects different from those that detect electric fields.  

264. Shellfish which also occupy the sea floor, are anticipated to be more sensitive to EMF. Scott et al. (2021), 

investigated the effects of different strength EMF exposure on the commercially important decapod Cancer 

pagurus edible crab. This investigation measured stress related parameters as well as behavioural and 

response parameters over a 24-hour period. The results of this investigation indicated that exposure to 

500 µT and 1,000 µT were found to attract crabs, limiting their time spent roaming as well as disrupt ing 

the production of chemicals associated with circadian rhythms leading to increased physiological stress 

when exposed to EMF of 500 µT or above. These results however are not directly applicable to the cables 

used in the Proposed Development as the magnetic field levels tested by Scott et al. (2021) are an order 

of magnitude higher than those associated with a buried cable such as those at the Proposed 

Development. These effects on shellfish receptors are fully considered in volume 2, chapter 9.  

265. Research regarding the impact of EMF on invertebrates still has a number of knowledge gaps which hinder 

our ability to fully understand the effects. Hervé (2021) identifies that establishing the impact on groups 

such as Molluscs is highly underdeveloped, the impact on species relative to the strength of the EMF, as 

well as the impact of different types of cable, are key knowledge gaps. 

266. The subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments IEF and the 

moderate energy subtidal rock IEF are deemed to be not sensitive and of regional value. The sensitivity of 

the IEFs is therefore, considered to be negligible. 

267. The seapens and burrowing megafauna IEF, the cobble/stony reef outside of an SAC IEF, the rocky reef 

outside an SAC IEF and the Sabellaria reef outside of an SAC IEF are deemed to be not sensitive and of 

national value. The sensitivity of the IEFs is therefore, considered to be negligible. 

268. As the PMFs are not sensitive to this feature there will be negligible impact on their national status.  

Firth of Forth Banks Complex MPA 
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269. The IEFs within the FFBC MPA are deemed to be not sensitive and of national value. The sensitivity of the 

IEFs is therefore, considered to be negligible. 

Significance of the Effect 

Subtidal Habitat IEFs 

270. For the subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments IEF and 

the moderate energy subtidal rock IEF, the magnitude of the impact is deemed to be negligible and the 

sensitivity of the receptors is considered to be negligible. The effect will, therefore, be of negligible 

adverse significance, which is not significant in EIA terms. 

271. For the seapens and burrowing megafauna IEF, the cobble/stony reef outside of an SAC IEF, the rocky 

reef outside an SAC IEF and the Sabellaria reef outside of an SAC IEF, the magnitude of the impact is 

deemed to be negligible and the sensitivity of the receptors is considered to be negligible. The effect will, 

therefore, be of negligible adverse significance, which is not significant in EIA terms. 

Firth of Forth Banks Complex MPA 

272. Overall, the magnitude of the impact is deemed to be negligible, and the sensitivity of the receptors 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be negligible. 

The effect will, therefore, be of negligible adverse significance, which is not significant in EIA terms. 

Secondary Mitigation and Residual Effect  

273. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of EMF 

because the likely effects in the absence of further mitigation (beyond the designed in measures outlined 

in section 8.10), are not significant in EIA terms. 

LONG TERM SUBTIDAL HABITAT LOSS 

274. Long term subtidal habitat loss within the Proposed Development array area and Proposed Development 

export cable corridor will occur during the construction phase as infrastructure is gradually installed as well 

as during the operation and maintenance phase (Table 8.10). Long term habitat loss will occur directly 

under all wind turbine and OSP/Offshore convertor station platform foundation structures (suction caisson 

and jacket foundations respectively). The installation of scour protection and cable protection (including at 

cable crossings), where this is required, will also lead to habitat alteration and a physical change to another 

seabed type under the scour/cable protection material. Magnitude has been considered for both phases 

combined as the structures will be placed during construction and will be in place during the operation and 

maintenance phase. The impact of habitat loss occurring during the decommissioning phase has also been 

considered as the maximum design scenario assumes that scour and cable protection will be left in situ 

following decommissioning. Although cables and cable protection may be removed where reasonably 

practicable and appropriate to do so.  

275. The relevant MarESA pressures and their benchmarks which have used to inform this assessment of effect 

are described here. 

• Physical change (to another seabed type): the benchmark for which is change in sediment type by one 

Folk class (based on UK SeaMap simplified classification (Long, 2006)) and change from sedimentary or 

soft rock substrata to hard rock or artificial substrata or vice-versa. 

276. The relevant FeAST pressures and their benchmarks which have used to inform this assessment of effect 

are described here. 

• Physical change (to another seabed type): the benchmark for which is the permanent change of one 

marine habitat type to another marine habitat type, through the change in substratum. For instance, a 

change from sediment to solid substrate including artificial (e.g. concrete mattresses, rock deposition, and 

moorings), or from one type of sediment to another. This pressure concerns disposal or the deposit of 

material, whilst the removal of material is covered under abrasion pressures. 

277. These pressures are relevant to the installation of wind turbine and OSP/Offshore convertor station 

platform foundations, the associated scour protection and the cable protection which will replace the 

sedimentary seabed with hard structures for the duration of the construction and operation and 

maintenance phase (35 years). In the decommissioning phase only cable protection and scour protection 

may remain in situ contributing towards long term habitat loss, whereas wind turbine and OSP/Offshore 

convertor station platform foundations will be removed. 

Construction and Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

278. The presence of the Proposed Development infrastructure within the Proposed Development array area 

and offshore Proposed Development export cable corridor will result in long term habitat loss/alteration. 

The maximum design scenario is for up to 7,798,856 m2 of long term habitat loss due to the installation of 

suction caisson jacket foundations and associated scour protection and cable protection associated with 

wind turbines, OSP/Offshore convertor station platform interconnectors, offshore export cables, inter-array 

cables, interconnector cables and cable crossings (Table 8.10). Cable protection will also be required for 

78 cable crossings for the array cables and 16 crossings for the offshore export cables (Table 8.10). The 

total long term habitat loss equates to a small proportion (0.54%) of the benthic subtidal and intertidal 

ecology study area.  

279. Long term subtidal habitat loss impacts will occur during the construction phase and will be continuous 

throughout the 35 year operation and maintenance phase.  

280. As outlined in Table 8.10 and as discussed previously in paragraph 81, cables will be installed at the 

landfall via trenchless techniques which means there will be no impact to, or long term loss of, any intertidal 

IEFs and they have not been considered further in this assessment.  

281. The exit punches out for the selected trenchless technique (e.g. HDD) will be located between 488 m and 

1,500 m from MHWS. The seaward installation of the offshore export cables in the nearshore area will 

therefore be through the nearshore subtidal rock habitat resulting in potential for long term habitat loss. It 

should however be noted that the cable, if surface laid, would be protected by  cable protection and where 

the cable is installed in a trench, this would be back-filled or protected with cable protection. This would 

therefore provide substrate for colonisation by benthic organisms after the cessation of construction 

activities, potentially resulting in habitat alteration rather than total habitat loss. The seaward installation 

of offshore export cables through the nearshore subtidal rock may cross up to 1,416 m of this habitat per 

cable with rock protection at a width of 20 m. Of the 7,798,856 m2 of total long term habitat loss discussed 

in paragraph 278, up to 226,560 m2 may occur within nearshore rock. This equates to approximately 2.8% 

of this nearshore rock habitat which lies within the Proposed Development export cable corridor (this extent 

was calculated based on JNCC Annex I reef data for the UK|) and an even smaller proportion of the 

distribution of this habitat within the regional benthic subtidal and intertidal ecology study area. As outlined 

in Table 8.16, pre-construction Annex I reef surveys will be undertaken to determine the location, extent 

and composition of any geogenic reefs within the Proposed Development. Should reef features be 

identified appropriate measures will be discussed with the statutory consultees to avoid direct impacts to 
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this feature where reasonably practicable, and on the basis of the extent of these features at the time of 

construction. 

282. Additionally designed in measures regarding the suitable implementation and monitoring of cable 

protection will ensure that infrastructure which should be buried will remain so and not impede on the 

surface sedimentary habitat (Table 8.16). 

283. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility 

during the lifetime of the Proposed Development. It is predicted that the impact will affect the receptor 

directly. The magnitude is therefore considered to be low. 

Firth of Forth Banks Complex MPA 

284. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some long-

term habitat loss may occur within the FFBC MPA. The overall figures for the spatial overlap are outlined 

in paragraph 85 together with the assumptions for the overlap of infrastructure/activities with the FFBC 

MPA. Based on this percentage of overlap and the maximum design scenario for the construction and 

operation and maintenance phases, up to 1,946,445 m2 of long term subtidal habitat loss may occur within 

the FFBC MPA, which equates to 0.09% of the total area of the FFBC MPA. This includes up to 

1,346,726 m2 within the area of Berwick Bank (0.25% of the area of Berwick Bank) and 599,719 m2 within 

the area of Scalp and Wee Bankie (0.07% of the area of Scalp and Wee Bankie). 

285. The total area of long term habitat loss represents a very small percentage loss (0.0003%) of the total area 

of the OSPAR Region II (Greater North Sea) within which ocean quahog is listed as under threat and/or 

decline. It also represents a very small percentage (0.9%) of the offshore subtidal sands and gravels 

feature of the MPA, which is also equivalent to the available supporting habitat for ocean quahog.  

286. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility 

during the lifetime of the Proposed Development. It is predicted that the impact will affect the receptor 

directly. The magnitude is therefore considered to be low. 

Berwickshire and North Northumberland Coast SAC 

287. The Berwickshire and North Northumberland Coast SAC is located 4.12 km from the Proposed 

Development export cable corridor. On the basis that there is no spatial overlap there is no pathway for 

impact from long term habitat loss and therefore no further assessment is required for this impact.  

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

288. Long term habitat loss will affect subtidal IEFs only, including subtidal sand and muddy sand sediments, 

subtidal coarse and mixed sediments, and Sabellaria reef outside of an SAC.  

289. All subtidal IEFs have high sensitivity to long term habitat loss where a change in seabed type would cause 

a fundamental change in habitat character (Table 8.25). As outlined previously, this habitat change 

represents a small proportion of the Proposed Development array area and offshore Proposed 

Development export cable corridor.  

290. Within the subtidal IEFs all the characterising infaunal species will be affected by long term subtidal habitat 

loss during the operation and maintenance phase. These species will be removed along with the 

substratum underneath the offshore structures and scour/cable protection, therefore all the IEFs are 

considered highly intolerant of, and vulnerable to, complete habitat loss. Given the small spatial scales of 

the total long term habitat loss outlined above (i.e. 0.54% of the benthic subtidal and intertidal ecology 

study area) this loss is not expected to undermine regional ecosystem functions or diminish biodiversity . 

During decommissioning, when the foundations will be removed (although noting this will follow best 

practice at the time of decommissioning), the impacts will therefore potentially be reversible with the 

affected habitats likely to recover.  

291. All the nearshore rock and reef habitats (moderate energy subtidal rock, cobble/stony reef outside of an 

SAC, rocky reef outside of an SAC) have a high sensitivity to a physical change of the seabed. The removal 

of rock or cobbles would represent a fundamental change to the physical characteristics of this biotope. 

The physical shift would also result in a change to the associated faunal community, ultimately changing 

the biotope. By backfilling the trenches for the offshore export cables with the same or similar material, as 

well as the placement of rock protection, means that this habitat would not be permanently lost, instead 

the habitat would be altered but still composed of the same physical material allowing the original 

community to recolonise. For example, Corallina officinalis settled on artificial substrata within one week 

in the field in summer months in New England (Harlin and Lindbergh, 1977). All of the relevant benthic 

ecology subtidal IEFs are deemed to be of high vulnerability, low recoverability , and regional to national 

value. The sensitivity of the IEFs is therefore, considered to be high. 

292. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. This is because of the highly localised nature of the impact only causing habitat loss in discrete 

locations spread cross the Proposed Development which amounts to 0.54% of the benthic subtidal and 

intertidal study area. Designed in measures, such as Annex I surveys, aim to avoid impacts to these 

features where reasonably practicable, and on the basis of the extent of these features at the time of 

construction. 
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Table 8.25: Sensitivity of the Benthic Subtidal IEFs to Long Term Subtidal Habitat Loss 

IEF Representative Biotopes 

Sensitivity to Defined MarESA and FeAST Pressure: Physical Change (to Another 
Seabed Type) 

Overall Sensitivity (Based on Table 8.14) 

Subtidal sand and 
muddy sand sediments 

Subtidal sand and muddy sand, characterised by amphipods, bivalves and Amphiura.  

• SS.SSa.OSa; 

• SS.SSa.IFiSa; 

• SS.SSa.OSa [Echinocyamus pusillus]; 

• SS.SSa.CFiSa.EpusOborApri; 

• SS.SSa.IFiSa.NcirBat; 

• SS.SSa.CMuSa; 

• SS.SSa.CMuSa [Crangon crangon]; 

• SS.SMu.CSaMu.ThyNten; 

• SS.SMu.CSaMu.AfilMysAnit; 

• SS.SMu.CSaMu.AfilNten; and 

• SS.SSa.CFiSa.ApriBatPo. 

MarESA: High 

FeAST: Medium - High 

High 

Subtidal coarse and 
mixed sediments 

Subtidal coarse and mixed sediments characterised by amphipods, bivalves, polychaetes 
and barnacles. 

• SS.SMx.OMx; 

• SS.SMx.OMx.PoVen; 

• SS.SBR.PoR.SspiMx; 

• SS.SMx.CMx.FluHyd; and 

• SS.SCS.CCS. 

MarESA: High 

FeAST: Medium 

High 

Moderate energy 
subtidal rock 

Subtidal rock with sparce communities within the Proposed Development array area and 
inshore Proposed Development export cable corridor. 

• CR.MCR.ErCr;  

• IR.MIR.KR.Ldig.Bo; and 

• IR.MIR.KR.Ldig. 

MarESA: High High 

Sabellaria reef outside of 
an SAC 

Low potential Sabellaria reef outside of an SAC 

• SS.SBR.PoR.SspiMx. 

MarESA: High High 

Cobble/stony reef 
outside of an SAC 

Cobble/stony reef outside an SAC with high epifaunal diversity. 

• SS.SCS.CCS; and 

• CR.MCR.ErCr. 

MarESA: High High 

Rocky reef outside an 
SAC 

Medium potential rocky reef outside an SAC. 

• CR.MCR.ErCr. 

MarESA: High High 
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Firth of Forth Banks Complex MPA 

293. The FeAST determines that the sensitivity of the subtidal sands and gravels IEF to extraction of substratum 

is high, although this can be reduced to low depending on the species present , as the different species 

which can occupy a habitat, depending on its location and the physical conditions, can have considerably 

different sensitivities to the same impact. The MarESA determines the subtidal sands and gravels IEF 

which occurs within the FFBC MPA to have a high sensitivity to the pressures associated with long term 

subtidal habitat loss (Table 8.26). The reasons for sensitivity are the same as those outlined in paragraph 

290. 

294. The shelf banks and mounds IEF has the same sensitivity as the subtidal sands and gravel IEF as it 

contains the same biotopes.  

295. With respect to the ocean quahog IEF, both the FeAST Tool and MarESA conclude that a change to hard 

substratum would remove the sedimentary habitat which is necessary for the species with no resistance 

and very low resilience to such changes (Tyler-Walters and Sabatini, 2017) resulting in a high sensitivity 

(Table 8.26).  

296. As discussed in paragraph 106, the presence of the infrastructure associated with the Proposed 

Development may also have some effects on ocean quahog which could facilitate the recovery following 

disturbance. Whilst there will be no safety zones enforced during the operation and maintenance phase 

(except during major maintenance events), a 50 m safe passing distance for logistical and safety reasons 

(i.e. to account for the offset/drifting of fishing gear that happens as a result of the tide) can be assumed 

for fishing vessels in the vicinity of wind turbines. The effect of this may be that trawling activity may 

potentially reduce within the Proposed Development array area. As a result, ocean quahog within the area 

covered by these safe passing distances will potentially experience a reduced level of disturbance from 

commercial fishing in the long term (i.e. over the operational lifetime of the Proposed Development and 

potentially beyond), which may aid with the recovery of the wider population from the direct loss of 

individuals which may result from the long-term habitat loss impact. 

297. The subtidal sands and gravel IEF and the shelf banks and mounds IEF are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

298. The ocean quahog IEF is deemed to be of high vulnerability, low recoverability, and national value. The 

sensitivity of the IEF is therefore, considered to be high.  

 

Table 8.26: Sensitivity of the Benthic Subtidal IEFs found within the FFBC MPA to Long Term Subtidal 
Habitat Loss 

IEF Representative Biotopes Sensitivity to Defined 
MarESA and FeAST 
Pressure: Physical Change 
(to Another Seabed Type) 

Overall Sensitivity 
(Based on Table 8.14) 

Qualifying Features of MPAs  

Subtidal sands 
and gravels 

Subtidal sand and gravels within the FFBC 
MPA. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: High 

FeAST: High 

High 

IEF Representative Biotopes Sensitivity to Defined 
MarESA and FeAST 
Pressure: Physical Change 
(to Another Seabed Type) 

Overall Sensitivity 
(Based on Table 8.14) 

Shelf banks and 
mounds 

Banks and mounds on the continental shelf 
composed of coarse sands and gravels. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: High 

FeAST: High 

High 

Ocean quahog  Ocean quahog  MarESA: High 

FeAST: High 

High 

 

Significance of the Effect 

Subtidal Habitat IEFs 

299. Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the relevant receptors 

(subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed sediments IEF, moderate energy 

subtidal rock IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF, and Sabellaria 

reef outside of an SAC IEF) is considered to be high. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the limited extent of this impact as well as 

the ability of some of these IEFs to colonise infrastructure. 

Firth of Forth Banks Complex MPA 

300. Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptors (subtidal 

sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) is considered to be high. 

The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, because 

of the limited extent of this impact within the wider context of the MPA. 

Secondary Mitigation and Residual Effect  

301. No benthic subtidal and intertidal ecology mitigation is considered necessary as a result of long term habitat 

loss during the construction/operation and maintenance phases because the likely effects in the absence 

of further mitigation (beyond the designed in measures outlined in section 8.10), are not significant in EIA 

terms. 

Decommissioning Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

302. The potential for Proposed Development infrastructure such as cable and scour protection to remain on 

the seabed following the decommissioning process and to remain in perpetuity, has been assessed, as 

permanent habitat alteration on the basis that this habitat will be recolonised over time. The maximum 

design scenario is for up to 7,562,609 m2 of permanent habitat alteration due to scour protection and cable 
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protection associated with inter-array, OSP/Offshore convertor station platform interconnector and offshore 

export cables being left in situ after decommissioning. Wind turbine and OSP/Offshore convertor station 

platform foundations will be removed as part of the decommissioning process. This equates to a small 

proportion (0.52%) of the benthic subtidal and intertidal ecology study area. In areas of previously soft 

sediments where the cables and scour protection are left in situ on the seabed, the substrate will not return 

to soft sediments and therefore there is no potential for recovery  in these localised areas. In areas of rock 

based habitats in the nearshore area, as discussed in paragraph 278, the rock protection in these areas 

is likely to be colonised by a similar suite of species as present in the surrounding and extensive similar 

habitat which could effectively lead to recovery in these areas.  

303. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

304. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some 

permanent habitat alteration may occur within the FFBC MPA. The overall figures for the spatial overlap 

are outlined in paragraph 85 together with the assumptions for the overlap of infrastructure/activities with 

the FFBC MPA. Based on this percentage of overlap and the maximum design scenario for the 

decommissioning phase, for the purposes of this assessment it is assumed that up to 1,889,581 m2 of 

permanent subtidal habitat loss may occur within the FFBC MPA, which equates to 0.09% of the FFBC 

MPA. This includes 1,307,383 m2 within the area of Berwick Bank (0.24% of the area of Berwick Bank) 

and 582,198 m2 within the area of Scalp and Wee Bankie (0.07% of the area of Scalp and Wee Bankie). 

305. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

306. The sensitivity of the IEFs is as described previously for the construction/operation and maintenance phase 

assessment in paragraphs 288 to 292 and in Table 8.25.The installation of hard artificial structures may 

have beneficial effects to some biotopes, as it will increase the structural complexity of the substrata which 

will provide niche habitats (BioConsult, 2006). However, colonisation of the scour protection and cable 

protection may also have adverse effects on the baseline communities and habitats due to increased 

predation on and competition with the existing soft sediment species. Recent published papers and articles 

have highlighted that the industry does not have a thorough understanding of the effects of artificial hard 

substrate and the consequences of its removal. These recent publications have added to the scientific 

knowledge base on the impacts of on marine ecosystems to facilitate the development and discussion 

around best ecological practice for decommissioning (Cefas, 2020; Birchenough and Degaer, 2020), 

however, many data gaps still remain.  

307. All of the benthic ecology subtidal IEFs are deemed to be of high vulnerability, low recoverability, and 

regional to national value. The sensitivity of the IEFs is therefore, considered to be high. 

Firth of Forth Banks Complex MPA 

308. The sensitivity of the IEFs is as described previously for the construction/operation and maintenance phase 

assessment in paragraphs 293 to 298 and in Table 8.25. 

Significance of the Effect 

Subtidal Habitat IEFs 

309. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the relevant receptors 

(subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed sediments IEF, moderate energy 

subtidal rock, cobble/stony reef outside of an SAC, rocky reef outside an SAC, and Sabellaria reef outside 

of an SAC IEF) is considered to be high. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms, because of the limited extent of this impact and permanent infrastructure 

will not impact IEFs beyond the area it will occupy as well as the ability of  some of these IEFs to colonise 

the remaining infrastructure. 

Firth of Forth Banks Complex MPA 

310. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptors  (subtidal 

sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) is considered to be high. 

The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, because 

of the limited extent of this impact within the wider context of the MPA and this extent will not increase as 

a result of these activities. 

Secondary Mitigation and Residual Effect  

311. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact long term 

habitat loss during the decommissioning phase because the likely effects in the absence of further 

mitigation (beyond the designed in measures outlined in section 8.10), are not significant in EIA terms. 

COLONISATION OF HARD STRUCTURES 

312. The introduction of infrastructure within the Proposed Development array area and offshore Proposed 

Development export cable corridor may result in the colonisation of foundations, scour protection and cable 

protection.  

313. The environmental pressures associated with this impact are the same as those associated with long term 

subtidal habitat loss because the physical change (to another substratum type) pressure involves the 

permanent loss of one marine habitat type but has an equal creation of a different marine habitat type 

component such as the installation of wind turbine foundations and cable protection (Tillin and Tyler-

Walters, 2015b; 2014a,b). The pressures are described for the MarESA in paragraph 275 and FeAST in 

paragraph 276. 

314. As discussed in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA. 

Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

315. The maximum design scenario is for up to 10,198,971 m2 of habitat creation due to the installation of jacket 

foundations, associated scour protection and cable protection associated with inter-array cables, 

OSP/Offshore convertor station platform interconnector cables and offshore export cables (Table 8.10). 

This equates to 0.70% of the benthic subtidal and intertidal ecology study area. This value however is 
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likely an over estimation of habitat creation as it has been calculated assuming the foundations were a 

solid structure. In reality the jacket foundations will have a lattice design rather than a solid surface as has 

been assumed, which would result in a smaller surface area. It is expected that the foundations and scour 

and cable protection will be colonised by epifaunal species already occurring in the benthic subtidal and 

intertidal ecology study area (e.g. tunicates, bryozoans, mussels and barnacles which are typical of 

temperate seas).  

316. Cables will be installed at the landfall via trenchless techniques which means there will be no impact on 

any intertidal IEFs as there will be no cable protection and therefore, they have not been considered further 

in this assessment.  

317. The exit punches out for the selected trenchless technique (e.g. HDD) will be located between 488 m and 

1,500 m from MHWS. The seaward installation of the offshore export cables in the nearshore subtidal area 

will therefore be through the nearshore subtidal rock habitat. It should however be noted that the  offshore 

export cables, if surface laid in the nearshore subtidal, would be protected by cable protection and where 

the cable is installed in a trench, this would be back-filled or protected with cable protection. This would 

therefore provide substrate for colonisation by benthic organisms after the cessation of construction 

activities. This would however effectively replace the previously lost hard substate, noting however that 

the species colonising this material would likely be similar although not necessarily exactly the same as 

those species lost. This impact has not been considered to represent new hard substrate habitat creation 

in this nearshore area.  

318. The effects associated with the colonisation of hard structures are only considered in the operation and 

maintenance phase and decommissioning phase as it takes time for organisms to colonisation a structure 

post-installation.  

319. The introduction of new hard substrate will represent a shift in the baseline conditions from soft substrate 

areas (i.e. muds, sands and gravels) to hard substrate in the areas where infrastructure is present. This 

may produce some potentially beneficial effects, for example the likely increase in biodiversity and 

individual abundance of reef species and total number of species over time, as has been observed at the 

monopile foundations installed at Lysekil research site (a test site for offshore wind-based research, north 

of Gothenburg, Sweden) (Bender et al., 2020). Additionally, the structural complexity of the substrate may 

provide refuge as well as increasing feeding opportunities for larger and more mobile species. The 

presence of mobile benthic organisms is thought to be dependent on sufficient food sources, cover of 

epibenthic communities and appropriate habitat with shelter opportunities to hide from predators 

(Langhamer, and Wilhelmsson, 2009). This effect can also be applied to jacket foundations, a study by 

Lefaible et al. (2019) identified that jacket foundations had higher densities and diversity (species richness) 

of species in closer vicinity of the wind turbines compared to a control and a monopile foundation.  Mavraki 

et al. (2020), study of gravity based foundations in the Belgian part of the North Sea found that higher food 

web complexity was associated with zones where high accumulation of organic material such as soft 

substrate or scour protection, suggesting potential reef effect benefits from the presence of t he hard 

structures.  

320. The reef effect may be enhanced by the deposition of fouling material on the seabed. An investigation 

conducted at the research platform Forschungsplattformen in Nord- und Ostsee 1 FINO 1 in the south-

western German Bight in the North Sea reported that yearly, 878,000 single shell halves from Mytilus 

edulis sink onto the seabed from the FINO 1 platform, thereby greatly extending the reef effects created 

by the construction of the offshore platform structure (Krone et al., 2013). Removal of marine growth from 

the wind turbine foundations may also cause debris to fall within the vicinity of the wind turbine foundation. 

It is likely that seaweed/algal material would disperse into the water column, with heavier material (e.g. 

mussels) being deposited within 10 m to 15 m of the foundation. This material has the potential to change 

the prevailing sediment type in the immediate vicinity of the wind turbines, and therefore extending the reef 

effect.  

321. The increases biodiversity, species richness and species abundance which has been noted as a feature 

of colonised infrastructures, such as the jacket foundations of wind turbines, will also provide greater 

foraging opportunities for some fish species (this has been assessed in volume 2 chapter 9). This is 

supported by monitoring from Beatrice offshore wind farm (APEM, 2021)  which noted fish and shellfish at 

the base of foundations although no biological material was recorded on the seabed. Material may be 

rapidly consumed by organisms or relocated due to tidal currents and further monitoring will be required 

to clarify if biological material builds up over time (APEM, 2021). Any additionally effects up the food chain 

are considered in relation to marine mammals (volume 2, chapter 10) and ornithology (volume 2, 

chapter 11) will be considered in their individual chapters.  

322. A review by Degraer et al (2020) explained the process by which wind turbine foundations are colonised 

and the vertical zonation of species that can occur. In general biofouling communities on offshore 

installations are dominated by mussels, macroalgae, and barnacles near the water surface, essentially 

creating a new intertidal zone; filter feeding arthropods at intermediate depths; and anemones in deeper 

locations (De Mesel et al., 2015). Colonisation by these species will likely represent an increase in 

biodiversity and a change compared to the situation if no hard substrates were present (Lindeboom et al., 

2011). 

323. Additionally, the designed in measures regarding the suitable implementation and monitoring of cable 

protection will ensure that no more than the than the declared amount of new hard substrate habitat is 

created and that any buried infrastructure remains so and does not impede upon the surface sedimentary 

habitat (Table 8.16). 

324. The impact is predicted to be of local spatial extent, long term duration (35-year operation and mainteance 

phase), continuous and irreversible during the lifetime of the Proposed Development. It is predicted that 

the impact will affect the receptors indirectly. The magnitude is therefore considered to be low. 

Firth of Forth Banks Complex MPA 

325. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some habitat 

creation and colonisation of hard structures will occur within the FFBC MPA. The overall figures for the 

spatial overlap are outlined in paragraph 85 together with the assumptions for the overlap of 

infrastructure/activities with the FFBC MPA. Based on this percentage of overlap and the maximum design 

scenario for the operation and maintenance phases, for the purposes of this assessment it is assumed 

that up to 2,715,565 m2 of new habitat for colonisation will be introduced into the FFBC MPA, which 

equates to 0.13% of the FFBC MPA. For the purposes of this assessment it is assumed that up to 

1,878,873 m2 may occur within Berwick Bank (0.35% of the area of Berwick Bank) and up to 836,692 m2 

may occur within Scalp and Wee Bankie (0.10% of the area of Scalp and Wee Bankie). 

326. The impact is predicted to be of local spatial extent, long term duration (35-year operation and maintenance 

phase), continuous and irreversible during the lifetime of the Proposed Development. It is predicted that 

the impact will affect the receptors indirectly. The magnitude is therefore considered to be low. 

Berwickshire and North Northumberland Coast SAC 

327. The Berwickshire and North Northumberland Coast SAC is located 4.12 km from the Proposed 

Development export cable corridor. On the basis that there is no spatial overlap there is no pathway for 

impact from habitat creation and therefore no further assessment is required for this impact. 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

328. The sensitivity of the IEFs to physical change (to another substratum) is as described previously for the 

long term subtidal habitat loss assessment and above in Table 8.25. 



 

 

 

 

Berwick Bank Wind Farm 62 

Environmental Impact Assessment Report 

329. Within the benthic subtidal and intertidal ecology study area sediments are dominated by gravelly sand, 

slightly gravelly sand, and a higher proportion of muddy sand in the offshore Proposed Development export 

cable corridor. Furthermore, Annex I reefs have also been identified in the Proposed Development benthic 

subtidal and intertidal ecology study area including cobble/stony reef and rocky reef in the nearshore area, 

and Sabellaria reef. As such, the introduction of hard substrates due to installation of foundation structures, 

associated scour protection, and any cable protection, will represent a shift in community type and will 

have a direct effect on benthic ecology IEFs through the colonisation of these hard substrates.  

330. The colonisation of hard structures will affect subtidal IEFs only (subtidal sand and muddy sand sediments 

IEF, subtidal coarse and mixed sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 

megafauna IEF, cobble/stony and rocky reef outside of an SAC IEF, and Sabellaria reef outside of an SAC 

IEF). Cables will be installed at the landfall via trenchless techniques which means there will be no impact 

to, or introduction of hard structures, into any intertidal IEFs and they have not been considered further in 

this assessment. As outlined in Table 8.16, a pre-construction Annex I reef survey will be undertaken to 

determine the location, extent and composition of any biogenic/geogenic reefs within the Proposed 

Development. Should such reef features be identified during pre-construction surveys, appropriate 

measures will be discussed with statutory consultees to avoid direct impacts to these features, where  

reasonably practicable, and on the basis of the extent of these features at the time of operation and 

maintenance, and on the basis of the extent of these features at the time of construction. This means that 

impacts to the Sabellaria reef outside of an SAC IEF will also be avoided. 

331. Colonisation of the wind turbine foundations, associated scour protection and cable protection may have 

indirect adverse effects on the baseline communities and habitats due to increased predation on and 

competition with the existing soft sediment species. These effects are difficult to predict, especially as 

monitoring to date has focused on the colonisation and aggregation of species close to the foundations 

rather than broad scale studies.  

332. Some studies have also shown that the installation and operation of offshore wind farms have no significant 

impact on the soft sediment environments. De Backer et al. (2020) found that eight to nine years after the 

installation of C-power and Belwind offshore wind farms (offshore Belgium) the soft sediment epibenthos 

underwent no drastic changes; and the species originally inhabiting the sandy bottom were still present 

and remained dominant in both wind farms. Additionally, a review of monitoring from Block Island wind 

farm in the United States showed no strong gradients of change in sediment grain size, enrichment, or 

benthic macrofauna within 30 m to 90 m distance bands of the wind turbines (Hutchison et al., 2020). 

333. Where scour and cable protection are deployed, use of smaller rock sizes, where  reasonably practicable 

at the time of operation and maintenance, may facilitate the colonisation of rock protection by epifaunal 

species typical of coarse sediment which are found within the Proposed Development export cable corridor. 

Previous studies have shown that for artificial hard substrate to be colonised by a benthic community 

similar to that of the baseline, its structure should resemble that of the baseline habitat as far as far as 

reasonably practicable (Coolen, 2017). The addition of smaller grained material to scour/cable protection 

may therefore be of some benefit to the native epifaunal communities (Van Duren et al., 2017; Lengkeek 

et al., 2017). 

334. Coolen et al. (2020) examined the differences in communities and species richness between a natural reef 

and a wind farm. They found some overlap in the species found on each substrate but also a number of 

substrate specific species which are the result in differences in material and the depth of the structures. 

The impact of colonisation of wind farm structures will likely impact a small area (i.e. close to the wind 

turbines), and none of the reviewed studies reported impacts at entire offshore wind farm scale (Bergström 

et al., 2014). Therefore, it is unlikely that any of the reefs within the Proposed Development array area will 

be adversely impacted by habitat creation and they may even offer some benefit by providing habitat for 

some rocky reef species. The potential benefits of offshore wind farms for epifaunal organisms has been 

recognised in recent research by Hofstede et al. (2022). This research concluded that scour protection in 

particular can provide refuge and complex habitats for many North Sea benthic species. Species 

abundance was found to be higher on scour protection compared to the surrounding seabed. This suggests 

that these structures can provide habitat for rock-dwelling species where it has been removed or degraded 

by bottom-trawling over the last century. 

335. The most recent monitoring data to come from an operational wind farm has come from Beatrice Offshore 

Wind farm Post-Construction Monitoring (APEM, 2021). This monitoring was undertaken in October 2020 

and used DDV, remotely operated vehicles and grab samples to gather qualitative data on the biofouling 

community composition on wind turbines (four wind turbines with jacketed foundations in four different 

locations within the wind farm, assessed to a depth of 45 m) and the surrounding seabed. The results 

found extensive biofouling on all the wind turbines with signs of zonation and successional development. 

The zonation was dependent on depth and the dominance of a few key species. Across all wind turbines 

Metridium senile plumose anemones and Spirobranchus triqueter keel worms were the most abundant 

species, with the highest biomass found at mid depths of 40 m with lower biomass above and below. The 

splash zone and top 5 m of the foundations was dominated by algal turf and kelp, this gave way to cnidarian 

dominated community at around 5 m to 10 m and this transitioned to a keel worm dominated zone between 

25 m and 40 m depth. At the base in the immediate vicinity of the wind turbines the Pagurus bernhardus 

hermit crabs, flatfish and Echinus esculentus common sea urchin were found with decreasing abundance 

further from the foundation indicating a source of food although no biological matter could be seen. Gadoid 

fish could also be seen but not identified to species level. The zonation pattern is likely to remain constant 

except for small scale changes. The zonation pattern may change if the communities are disturbed by the 

introduction of a new species such as the Mytilus edulis blue mussel which is notably absent, although it 

is commonly found in other wind farms.  

336. All of the relevant benthic ecology subtidal IEFs are deemed to be of high vulnerability, low recoverability, 

and regional to national value. The sensitivity of the IEFs is therefore, considered to be high.  

337. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. Colonisation is likely to only occur on new infrastructure and not extend far beyond the 

infrastructure because the communities colonising the hard structures are unlikely to be suited to the 

sedimentary habitats which the Proposed Development is largely composed of. In regard to rocky and 

cobble/stony reefs the species which colonise the hard substrate are likely to be similar to the baseline 

communities therefore potentially extending the available space for communities from these IEFs. 

Ultimately the colonisation of new structures is unlikely to present a change in the seabed habitats and 

therefore the national status of the relevant PMF(s) will be preserved. 

Firth of Forth Banks Complex MPA 

338. The sensitivity of the IEFs within the FFBC MPA to physical change (to another substratum) is as described 

previously for the long term subtidal habitat loss assessment and in Table 8.26. 

339. The discussion regarding the potential adverse and beneficial impact of the introduction of hard substrate 

into soft sediment environments is also relevant to the IEFs found within the FFBC MPA. See paragraphs 

329 to 336 for further detail on this impact. 

340. The subtidal sands and gravels IEF and the shelf banks and mounds IEF are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

341. The ocean quahog IEF is deemed to be of high vulnerability, low recoverability, and national value. The 

sensitivity of the IEF is therefore, considered to be high.  
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Significance of the Effect 

Subtidal Habitat IEFs 

342. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptors (subtidal sand 

and muddy sand sediments IEF, subtidal coarse and mixed sediments IEF, moderate energy subtidal rock 

IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF and Sabellaria reef outside 

of an SAC IEF) is considered to be high. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms. This is concluded because of the high likelihood that benthic species and 

communities will colonise the infrastructure in areas where soft substrates have been lost. The impact is 

of a limited spatial extent which will not increase over the lifetime of the project,  

Firth of Forth Banks Complex MPA 

343. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptors (subtidal 

sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) is considered to be high. 

The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, because 

of the limited spatial extent of the impact and that fact that it will not increase over the lifetime of the project. 

Secondary Mitigation and Residual Effect  

344. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of colonisation 

of hard structures because the likely effects in the absence of further mitigation (beyond the designed in 

measures outlined in section 8.10), are not significant in EIA terms. 

Decommissioning Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

345. During the decommissioning phase, some infrastructure is assumed to be left in situ with the impact of 

colonisation of infrastructure continuing in perpetuity following decommissioning. The maximum design 

scenario assumes that the wind turbine/OSP-Offshore convertor station platform foundation will be 

removed and that scour protection and cable protection may be left in situ. As detailed in Table 8.10, the 

maximum design scenario assumes that up to 7,493,186 m2 of habitat associated with hard substrate may 

persist following decommissioning in association with scour protection and cable protection for cables and 

cable crossings. This equates to a small proportion (0.52%) of the Proposed Development benthic subtidal 

and intertidal ecology study area.  

346. The impact is predicted to be of local spatial extent, permanent duration continuous and irreversible. It is 

predicted that the impact will affect the receptors indirectly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

347. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore some habitat 

creation and colonisation of hard structures may persist within the FFBC MPA following the 

decommissioning phase and beyond. The overall figures for the spatial overlap are outlined in paragraph 

85 together with the assumptions for the overlap of infrastructure/activities with the FFBC MPA. Based on 

this percentage of overlap and the maximum design scenario for the operation and maintenance phases, 

for the purposes of this assessment it is assumed that up to 1,867,831 m2 of new habitat for colonisation 

will persist post-decommissioning within the FFBC MPA, which equates to 0.09% of the FFBC MPA. For 

the purposes of this assessment, it is assumed that up to 1,292,334 m2 may occur within Berwick Bank 

part of the MPA (0.24% of the area of Berwick Bank) and up to 575,497 m2 may occur within Scalp and 

Wee Bankie (0.07% of the area of Scalp and Wee Bankie). 

348. The impact is predicted to be of local spatial extent, long term duration (35 year operation and maintenance 

phase), continuous and irreversible during the lifetime of the Proposed Development. It is predicted that 

the impact will affect the receptors indirectly. The magnitude is therefore considered to be low.  

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

349. The sensitivity of all benthic subtidal IEFs, is as described for the operation and maintenance phase 

assessment (paragraph 328 et seq.) and are concluded to be high.  

Firth of Forth Banks Complex MPA 

350. The sensitivity of all benthic subtidal IEFs, is as described for the operation and maintenance phase 

assessment (paragraph 338 et seq.) and are concluded to be high.  

Significance of the Effect 

Subtidal Habitat IEFs 

351. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptors (subtidal sand 

and muddy sand sediments IEF, subtidal coarse and mixed sediments IEF, moderate energy subtidal rock 

IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF and Sabellaria reef outside 

of an SAC IEF) is considered to be high. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms, because of the infrastructure will be utilised by the communities of some 

IEFs and has a limited extent overall. 

Firth of Forth Banks Complex MPA 

352. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptors (subtidal 

sands and gravels, shelf banks and mounds and ocean quahog) is considered to be high. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms, because of the limited 

spatial extent in relation to the MPA and the impact area will not increase post decommissioning . 

Secondary Mitigation and Residual Effect  

353. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of colonisation 

of hard structures because the likely effects in the absence of further mitigation (beyond the designed i n 

measures outlined in section 8.10), are not significant in EIA terms. 

INCREASED RISK OF INTRODUCTION AND SPREAD OF INVASIVE AND NON-NATIVE SPECIES 

354. The risk of introduction and spread of INNS during the construction, operation and maintenance and 

decommissioning phases has been considered in this assessment.  

355. The benchmark for the relevant MarESA pressure which has been used to inform this assessment of effect 

is described here.  

• Introduction or spread of INNS: the benchmark for which is the introduction of one or more INNS. 
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356. The benchmark for the relevant FeAST pressure which has been used to inform this assessment of effect 

is described below.  

• Introduction or spread of non-native species and translocations (competition): the benchmark for which is 

a significant pathway exists for introduction of one or more INNS. 

357. This pressure is relevant to the introduction of new substrates into an established community.  

358. As discussed in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA. 

Construction Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

359. The installation of hard substrates and the presence of construction vessels may lead to an increased risk 

of introduction and spread of INNS. The maximum design scenario is represented by up to 11,484 vessel 

round trips during the construction phase, including those required during site preparation activities, which 

will occur over a maximum duration of up to 96 months (Table 8.10).  

360. There are a number of existing vessel movements occurring within the benthic subtidal and intertidal 

ecology study area, including cargo vessels, tankers, fishing vessels, recreational vessels , and service 

vessels (volume 3, appendix 13.1). The baseline identified in this appendix identified 14 unique vessel 

movements per day over the summer survey period and 16 per day in the winter period in the Proposed 

Development array area, cargo vessels, tankers and commercial fishing vessels were the most common 

vessel type. There were 24 unique vessel movements per day over the survey period in the Proposed 

Development export cable corridor Shipping and Navigation study area for the summer period and 18 per 

day in the winter period. Therefore, the additional vessels associated with the Proposed Development are 

unlikely to significantly add to the risk of introduction and spread of INNS. 

361. As presented in Table 8.10, the risk of introduction and spread of INNS will be increased through the 

construction period due to the creation of 10,198,971 m2 of hard substrate from the installation of jacket 

foundations, associated scour protection and any cable protection. There are already natural hard 

substrates within the vicinity of the Proposed Development array area and offshore Proposed Development 

export cable corridor (e.g. moderate energy subtidal rock, cobble/stony reefs, and rocky reefs in the 

nearshore section of the Proposed Development export cable corridor). Furthermore, there are pre-existing 

wind turbine foundations associated with Seagreen 1, Seagreen 1A Project as well as the Neart na Gaoithe 

offshore wind farm which are currently under construction and Inch Cape offshore wind farm, which is 

consented. 

362. There are multiple marine INNS that are now widespread and well established in Scotland. Some of which 

have been reported in the Firth of Forth as well as the surrounding area (based on NBN Atlas data) and 

therefore have the potential to colonise the Potential Development infrastructure and surrounding area. 

These include Japanese skeleton shrimp Caprella mutica (MSS, 2020), carpet sea-squirt Didemnum 

vexillum, green sea fingers Codium fragile subsp. fragile, wakame Undaria pinnatifida and wire weed 

Sargassum muticum (NatureScot, 2021).  

363. There are several other marine INNS which are of only patchy distribution or are currently only known from 

the rest of the UK. These include American lobster Homarus americanus, Pacific oyster Crassostrea gigas, 

Chinese mitten crab Eriocheir sinensis, and slipper limpet Crepidula fornicata (NatureScot, 2021). 

364. The vessels used for construction will largely be local therefore the introduction of species form outside 

the region is unlikely, some of the species already in the region however are known to spread as fouling 

on ships hulls which could introduce then to the Proposed Development array area and Proposed 

Development export cable corridor, including wakame, green sea fingers and carpet sea-squirt (Beveridge 

et al., 2011; Invasive Species Compendium, 2019). 

365. As set out in Table 8.16, an INNSMP and EMP (see volume 4, appendix 22), which will include measures 

such as ensuring any new infrastructure coming from another marine environment are cleaned and 

checked prior to installation and that vessels comply with the IMO ballast water management guid elines 

will be developed and adhered to for the Proposed Development. This will ensure that the risk of potential 

introduction and spread of INNS will be minimised. 

366. The latest post-construction monitoring data from the Beatrice Offshore Wind farm (APEM, 2021) found 

no evidence for the presence of INNS on wind turbine foundations, which is evidence to suggest that the 

introduction of structure such as offshore wind turbine foundation into the benthic environment doesn’t 

necessarily lead to the spread of INNS in Scottish waters.  

367. The impact is predicted to be of local spatial extent, long term duration, intermittent and low reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

368. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore there is the 

potential for the introduction of infrastructure within the MPA to result in the introduction and spread of 

INNS. The overall figures for the spatial overlap are outlined in paragraph 85 together with the assumptions 

for the overlap of infrastructure/activities with the FFBC MPA. Based on this percentage of overlap and the 

maximum design scenario for the construction phase, for the purposes of this assessment it is assumed 

that up to 2,715,565 m2 of hard substrate will be installed within the FFBC MPA which could aid the spread 

of INNS, which equates to 0.13% of the FFBC MPA. For the purposes of this assessment it is assumed 

that of the total, up to 1,878,873 m2 may occur within Berwick Bank (0.35% of the area of Berwick Bank) 

and up to 836,692 m2 may occur within Scalp and Wee Bankie (0.10% of the area of Scalp and Wee 

Bankie). This however will start off as much less and increase throughout construction. Vessel movements 

will also occur throughout the MPA during construction, the amount of activity specifically in the MPA area 

is unknown. 

369. As set out in Table 8.16, an INNSMP and EMP (see volume 4, appendix 22), which will include measures 

such as ensuring any new infrastructure coming from another marine environment are cleaned  and 

checked prior to installation and that vessels comply with the IMO ballast water management guidelines 

will be developed and adhered to for the Proposed Development. This will ensure that the risk of potential 

introduction and spread of INNS will be minimised. 

370. The impact is predicted to be of local spatial extent, long term duration, intermittent and low reversibility. 

It is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Berwickshire and North Northumberland Coast SAC 

371. The Berwickshire and North Northumberland Coast SAC is located 4.12 km from the Proposed 

Development export cable corridor, and 30 km from the Proposed Development array area. On the basis 

that there is no spatial overlap between the Proposed Development and the SAC there will be no habitat 

creation within the SAC therefore there is minimal potential for the introduction and spread of INNS within 

the SAC. No further assessment is therefore required for this impact. 
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Sensitivity of the Receptor 

Subtidal Habitat IEFs 

372. The sensitivities of the benthic subtidal IEFs to this impact are presented in Table 8.26 and based on the 

information available to inform the MarESA and FeAST, there is a range in sensitivity of the IEFs present 

to the increased risk of introduction and spread of INNS.  

373. The FeAST assessed the sensitivity of continental shelf muds, sand, and coarse sediments to be medium 

for INNS, although no supporting evidence is provided. The FeAST also assesses the sensitivity of 

continental shelf mixed sediments to be high for INNS. Based on the assessment of sensitivity made by 

the MarESA the subtidal sand and muddy sand sediment, and subtidal coarse and mixed sediments IEFs 

have a high sensitivity to INNS, noting that there is no evidence for this pressure for three of the 11 

characterising biotopes (Table 8.26). The sediments characterising all of the aforementioned IEFs are 

likely to be too mobile for most INNS (Tillin, 2016), based on evidence from SS.SSa.CFiSa.EpusOborApri, 

SS.SMx.OMx.PoVen, and IR.MIR.KR.Ldig.Bo. The INNS of concern for the aforementioned IEFs are the 

slipper limpet and the carpet sea-squirt. Carpet sea-squirt however are unlikely to be compatible with areas 

of mobile sand (Valentine et al., 2007), reducing the risk of invasion to the subtidal sand and muddy sand 

sediment and subtidal sands and gravel IEFs. Slipper limpets may colonise all of the aforementioned IEFs 

by settling on stones or bivalve shells resulting in eventual habitat change as they smother the seabed and 

make it unsuitable for the settlement of characteristic species larva.  

374. The moderate energy subtidal rock IEF also has a high sensitivity to introduction or spread of INNS. These 

biotopes are at risk from habitat alteration as well as the native flora and fauna being out competed by 

invasive species, disturbances in these biotopes can leave space for invasion. The INNS of concern in 

these habitats are wakame and wire weed. Wire weed has been shown to competitively 

replace Laminaria species in Denmark (Staehr et al., 2000) and where present an abundance of wakame 

has corresponded to a decline in Laminaria sp. (Hieser et al., 2014).  

375. Sabellaria reef outside of an SAC IEF has not been found to be impacted by INNS. C. fornicata has been 

recorded in association with Sabellaria reefs (Pearce, 2007), however the relationship between them has 

not been investigated. Likely significant effects on Sabellaria reefs could occur through changes to 

substratum suitability or other interactions. Sabellaria reefs support a variety of attached epifauna including 

species of bryozoans, hydroids and sponges. As Sabellaria reefs are known to support encrusting 

organisms without apparent adverse effect the impact of INNS is  likely to be low. 

376. There is very little evidence for the Annex I reef IEFs to support an assessment of their level of sensitivity 

towards the introduction or spread of INNS. Cobble/stony reef outside of an SAC and rocky reef outside 

an SAC however have been found to have high sensitivity to D. vexillum which can form extensive mats, 

binding over boulders and cobbles smothering the resident biological community  (Griffith et al., 2009). As 

a result, we can assume both of these IEFs have a high sensitivity to the introduction and spread of INNS 

should a species which is compatible to the habitat be introduced. 

377. The seapens and burrowing megafauna also has very little evidence to support an assessment of their 

sensitivity. They have been shown to not be sensitive to the invasive polychaete Sternapsis scutata in a 

laboratory experiment (Shelley et al., 2008). They may be vulnerable to voracious omnivorous predators 

feeding on the seabed such as Paralithodes camtschaticus, however this has yet to be proven (GBNNSIP, 

2011).  

378. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be of high vulnerability, low recoverability, and regional value. The sensitivity of all the IEFs is 

therefore, considered to be high. 

379. The moderate energy subtidal rock IEF is deemed to be of high vulnerability, low recoverability, and 

national value. The sensitivity of all the IEFs is therefore, considered to be high. 

380. The Sabellaria reef outside of an SAC IEF is deemed to be of low vulnerability, high recoverability, and 

national value. The sensitivity of the IEF is therefore, considered to be low.  

381. The seapens and burrowing megafauna IEF, cobble/stony reef outside of an SAC IEF, and rocky reef 

outside an SAC IEFs do not have enough evidence in the MarESA or FeAST Tool to determine their 

sensitivity to INNS. A precautionary approach therefore assumes that they are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

382. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. This can be justified as the potential area of impact based on the designed in measures to reduce 

the potential introduction of INNS coupled with the very small number of relevant INNS in the region, as 

well as the suitability of these habitats to the INNS in the area means the impact is unlikely to change the 

national status of these PMF(s).  
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Table 8.27: Sensitivity of the Benthic Subtidal IEFs to Introduction or Spread of INNS

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure:  
Overall Sensitivity (Based on Table 8.14 and the 

Precautionary Approach) 
Introduction or Spread of INNS 

Subtidal sand and muddy 
sand sediments 

Subtidal sand and muddy sand, characterised by amphipods, bivalves and Amphiura.  

• SS.SSa.OSa; 

• SS.SSa.IFiSa; 

• SS.SSa.OSa [Echinocyamus pusillus]; 

• SS.SSa.CFiSa.EpusOborApri; 

• SS.SSa.IFiSa.NcirBat; 

• SS.SSa.CMuSa; 

• SS.SSa.CMuSa [Crangon crangon]; 

• SS.SMu.CSaMu.ThyNten; 

• SS.SMu.CSaMu.AfilMysAnit; 

• SS.SMu.CSaMu.AfilNten; and 

• SS.SSa.CFiSa.ApriBatPo. 

MarESA: Not sensitive - High 

FeAST: Medium - High 

High 

Subtidal coarse and mixed 
sediments 

Subtidal coarse and mixed sediments characterised by amphipods, bivalves, polychaetes and 
barnacles. 

• SS.SMx.OMx; 

• SS.SMx.OMx.PoVen; 

• SS.SBR.PoR.SspiMx; 

• SS.SMx.CMx.FluHyd; and 

• SS.SCS.CCS. 

MarESA: No Evidence - High 

FeAST: Medium 

High 

Moderate energy subtidal 
rock 

Subtidal rock with sparce communities within the Proposed Development array area and inshore 
Proposed Development export cable corridor. 

• CR.MCR.EcCr; 

• IR.MIR.KR.Ldig.Bo; and 

• IR.MIR.KR.Ldig. 

MarESA: High High 

Seapens and burrowing 
megafauna 

Muddy sediments with large burrow and seapens within the Proposed Development export cable 
corridor. 

• SS.SMu.CFiMu.SpnMeg. 

MarESA: No Evidence High 

Cobble/stony reef outside of 
an SAC 

Cobble/stony reef outside an SAC with high epifaunal diversity 

• SS.SCS.CCS; and 

• CR.MCR.EcCr. 

MarESA: No Evidence High 

Rocky reef outside an SAC Medium potential rocky reef outside an SAC 

• CR.MCR.EcCr. 

MarESA: No Evidence High 

Sabellaria reef outside of an 
SAC 

Low potential Sabellaria reef outside of an SAC 

• SS.SBR.PoR.SspiMx. 

MarESA: Nott Sensitive Low 
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Firth of Forth Banks Complex MPA 

383. The FeAST assesses continental shelf sand and coarse sediments to be of a medium sensitivity to INNS 

however no evidence to support this assessment is provided (Table 8.27). The sensitive biotopes within 

the subtidal sands and gravels IEF based on the MarESA indicates a high sensitivity to INNS. The 

sediments characterising this IEF are likely to be too mobile for most INNS (Tillin, 2016), based on 

evidence from SS.SSa.CFiSa.EpusOborApri and SS.SSa.CFiSa.ApriBatPo. Additionally, as mentioned in 

paragraph 373, carpet sea-squirt and slipper limpets are the organisms most likely to invade, however 

carpet sea-squirts are unlikely to be compatible with sand-based habitats.  

384. The shelf banks and mounds IEF has the same sensitivity as the subtidal sands and gravel IEF as it 

contains the same biotopes. 

385. The subtidal sands and gravels IEF and the shelf banks and mounds IEF are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

386. Ocean quahog were not assessed by either the MarESA or the FeAST so their sensitivity to INNS is 

unknown. They are however slow to reach sexual maturity, taking between 5 and 11 years depending on 

growth rate (Thorarinsdóttir, 1999), which could lead to a high sensitivity to INNS which are often 

characterised by their ability to spread quickly, ocean quahog may struggle to compete as a result. A 

precautionary approach therefore assumes that they are deemed to be of high vulnerability, low 

recoverability, and national value. The sensitivity of the IEF is therefore, considered to be high.  

Significance of the Effect 

Subtidal Habitat IEFs 

387. Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the subtidal habitat 

receptors (subtidal sand and muddy sand sediments, subtidal coarse and mixed sediments, moderate 

energy subtidal rock, seapens and burrowing megafauna, cobble/stony reef outside of an SAC, and rocky 

reef outside an SAC) is considered to be high. The effect will, therefore, be of minor adverse significance, 

which is not significant in EIA terms, because of limited ability of most invasive species to colonise the 

majority of these IEFs and where invasive species may be introduced measures will be put in place to 

reduce the overall risk. 

388. The Sabellaria reef outside of an SAC IEF, the magnitude of the impact is deemed to be low, and the 

sensitivity of the receptors is considered to be low. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the ability of this IEF to continue to thrive 

alongside other encrusting species. 

Firth of Forth Banks Complex MPA 

389. Overall, the magnitude of the impact is deemed to be low, and the sensitivity of all receptors (subtidal 

sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms because of limited ability 

of most invasive species to colonise the majority of these IEFs and where invasive species may be 

introduced measures will be put in place to reduce the overall. 

Secondary Mitigation and Residual Effect  

390. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of the 

increased risk of introduction and spread of INNS during the construction phase because the likely effects 

in the absence of further mitigation (beyond the designed in measures outlined in section 8.10),are not 

significant in EIA terms. 
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Table 8.28:  Sensitivity of the Benthic Subtidal IEFs found within the FFBC MPA to INNS 

IEF Representative Biotopes Sensitivity to Defined MarESA and FeAST Pressure: Introduction or 
Spread of INNS 

Overall Sensitivity (Based on Table 8.14 and the Precautionary 
Approach) 

Qualifying Features of MPAs  

Subtidal sands and gravels Subtidal sand and gravels within the FFBC MPA. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: High 

FeAST: Medium 

High 

Shelf banks and mounds Banks and mounds on the continental shelf composed of coarse 
sands and gravels. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: High 

FeAST: Medium 

High 

Ocean quahog  Ocean quahog  MarESA: No evidence 

FeAST: Not assessed 

High 
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Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

391. The installation of hard substrates and the presence of operation and maintenance vessels may lead to 

an increased risk of introduction and spread of INNS. The maximum design scenario is represented by up 

to 2,324 vessels round trips per year during the operation and maintenance phase (Table 8.10) which is a 

reduction from the construction phase. Furthermore, the long-term creation of 10,198,971 m2 hard 

substrate, in the form of jacket foundations, associated scour protection and cable protection /crossings, 

has the potential to contribute to the introduction and spread of INNS. As outlined in paragraph 315 the 

estimate for habitat creation is considered to be conservative as the lattice nature of jacket foundations 

will result in a smaller area of habitat created than has been assumed for a foundation with solid sides.  

392. The removal of encrusted growth may also occur during the operation and maintenance phase, however, 

no quantitative assessment can be made as the volume of encrusting is not known. Removal of mari ne 

growth has the potential to release invasive species if the materials and equipment used in the process 

have not been properly cleaned after use at a previous location that may have had invasive species 

present. To control this however an invasive species management plan has been introduced to reduce the 

transmission of species through actions involved in the various phases of the Proposed Development 

(Table 8.16). 

393. Details of INNS of concern in this region of Scotland are as outlined previously in paragraphs 362 and 363. 

394. As set out in Table 8.16, an INNSMP and EMP (see volume 4, appendix 22), which will include measures 

such as ensuring any new infrastructure coming from another marine environment are cleaned and 

checked prior to installation and that vessels comply with the IMO ballast water management guidelines 

will be developed and adhered to for the Proposed Development. This will ensure that the risk of potential 

introduction and spread of INNS will be minimised.  

395. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

396. During the operation and maintenance phase of the Proposed Development the amount of contributing 

infrastructure will be the same as the final construction figure detailed in paragraph 368. Vessel movement 

will still occur for maintenance of infrastructure however it will be greatly reduced from the construction 

phase, the specific figure from vessel movement within the FFBC MPA is unknown.  

397. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

398. The sensitivity of the IEFs is as described previously for the construction phase assessment and in Table 

8.27. 

Firth of Forth Banks Complex MPA 

399. The sensitivity of the IEFs is as described previously for the construction phase assessment and in  Table 

8.28. 

Significance of the Effect 

Subtidal Habitat IEFs 

400. Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptors  (subtidal 

sand and muddy sand sediments, subtidal coarse and mixed sediments, moderate energy subtidal rock, 

seapens and burrowing megafauna, cobble/stony reef outside of an SAC, and rocky reef outside an SAC)  

is considered to be high. The effect will, therefore, be of minor adverse significance, which is not significant 

in EIA terms, because of limited ability of most invasive species to colonise the majority of these IEFs , the 

intermittent nature of the impact over a long period of time and where invasive species may be introduced 

measures will be put in place to reduce the overall risk. 

401. The Sabellaria reef outside of an SAC IEF is deemed of low magnitude and the sensitivity of the receptors 

is considered to be low. The effect will, therefore, be of minor adverse significance, which is not significant 

in EIA terms, because of the measures that will be put in place to reduce the overall risk, the intermittent 

nature of the impact over a long period of time and this IEFs ability to thrive alongside other encrusting 

species. 

Firth of Forth Banks Complex MPA 

402. Overall, the magnitude of the impact is deemed to be low, and the sensitivity of the receptors  (subtidal 

sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms, because of the limited 

ability of most invasive species to colonise the majority of these IEFs, the intermittent nature of the impact 

over a long period of time and where invasive species may be introduced measures will be put in place to 

reduce the overall risk. 

Secondary Mitigation and Residual Effect  

403. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of increased 

risk of introduction and spread of INNS during the operation and maintenance phase because the predicted 

effects in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), 

are not significant in EIA terms. 

Decommissioning Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

404. The presence of decommissioning vessels may lead to an increased risk of introduction and spread of 

INNS. The maximum design scenario for the decommissioning phase contains the same number of vessel 

movements as the construction phase (11,484) (Table 8.10). Permanent habitat creation (i.e. persisting 

post-decommissioning) of up to 7,493,186 m2 due to the presence of scour and cable protection, including 

cable protection for cable crossing, being potentially left in situ (0.52% of the Proposed Development 

benthic subtidal and intertidal ecology study area). 

405. As set out in Table 8.16, an INNSMP and EMP (see volume 4, appendix 22), which will include measures 

such as ensuring any new infrastructure coming from another marine environment are cleaned  and 
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checked prior to installation and that vessels comply with the IMO ballast water management guidelines 

will be developed and adhered to for the Proposed Development. This will ensure that the risk of potential 

introduction and spread of INNS will be minimised. 

406. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

407. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore there is the 

potential for the introduction of infrastructure within the MPA to result in the introduction and spread of 

INNS. The overall figures for the spatial overlap are outlined in paragraph 85 together with the assumptions 

for the overlap of infrastructure/activities with the FFBC MPA. Based on this percentage of overlap and the 

maximum design scenario for the construction phase, for the purposes of this assessment it is assumed 

that up to 1,867,831 m2 of hard substrate will be installed within the FFBC MPA which could aid the spread 

of INNS, which equates to 0.09% of the FFBC MPA. For the purposes of this assessment it is assumed 

that of the total, up to 1,292,334 m2 may occur within Berwick Bank (0.35% of the area of Berwick Bank) 

and up to 575,497 m2 may occur within Scalp and Wee Bankie (0.10% of the area of Scalp and Wee 

Bankie).  

408. As set out in Table 8.16, an INNSMP and EMP (see volume 4, appendix 22), which will include measures 

such as ensuring any new infrastructure coming from another marine environment are cleaned and 

checked prior to installation and that vessels comply with the IMO ballast water management guidelines 

will be developed and adhered to for the Proposed Development. This will ensure that the risk of potential 

introduction and spread of INNS will be minimised. 

409. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptor directly. The magnitude is therefore considered to be 

low. 

Sensitivity of the Receptor  

Subtidal Habitat IEFs 

410. The sensitivity of the IEFs is as described previously for the construction phase assessment and in Table 

8.27. 

Firth of Forth Banks Complex MPA 

411. The sensitivity of the IEFs is as described previously for the construction phase assessment and in Table 

8.28. 

412. Significance of the effect 

Subtidal Habitat IEFs 

413. Overall, the magnitude of the impact is deemed to be low and the sensitivity of all receptors (subtidal sand 

and muddy sand sediments, subtidal coarse and mixed sediments, moderate energy subtidal rock, 

seapens and burrowing megafauna, cobble/stony reef outside of an SAC, rocky reef outside an SAC and 

Sabellaria reef outside of an SAC) is considered to be high. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of procedures in place to prevent invasive 

species introduction and the already high level of vessel traffic in the area as well as the aversion of 

invasive species to soft sediment habitats. 

Firth of Forth Banks Complex MPA 

414. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptors (subtidal 

sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms, because of procedures 

in place to prevent invasive species introduction and the already high level of vessel traffic in the area as 

well as the aversion of invasive species to soft sediment habitats . 

Secondary Mitigation and Residual Effect  

415. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of increased 

risk of introduction and spread of INNS during the decommissioning phase because the likely effects in 

the absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

ALTERATION OF SEABED HABITATS ARISING FROM EFFECTS OF PHYSICAL PROCESSES 

416. Alteration of seabed habitats may arise from the effects of changes to physical processes, including scour 

effects and changes in the sediment transport and wave regimes resulting in potential effects on benthic 

receptors. Volume 3, appendix 7.1 provides a full description of the modelling used to inform this 

assessment.  

417. The relevant MarESA pressures and benchmarks used to inform this assessment of effect are described 

here. 

• Changes in local water flow (tidal current): change in peak mean spring bed flow velocity between 0.1 m/s 

to 0.2 m/s for more than one year. The pressure is associated with activities that have the potential to 

modify hydrological energy flows. This pressure corresponds to the impacts associated with the presence 

of wind turbine and OSP/Offshore convertor station platform foundations and cable protection. 

• Local wave exposure changes: change in nearshore significant wave height > 3% but < 5% for one year. 

This pressure corresponds to the impacts associated with the presence of wind turbine and OSP/Offshore 

convertor station platform foundations and scour protection. 

418. The relevant FeAST pressures and benchmarks used to inform this assessment of effect are described 

below. 

• Wave exposure changes – local: peak mean spring tide flow change between 0.1 m/s to 0.2 m/s over an 

area >1 km2 or 50% of width of water body for less than one year. 

• Wave exposure (tidal current) changes – local: change in mean annual nearshore significant wave height 

>3% but <5%. This considers wind fetch, wind strength, duration of wind, and topography; generally, 

significant wave height is <1.2 m but can be up to 3 m around UK coast. 

419. These pressures are relevant to the installation of wind turbine and OSP/Offshore convertor station 

platform into the water column potentially changing the predominant wave and tidal regime on a small 

scale. 

420. As discussed, in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA. 

Operation and Maintenance Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 
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421. The presence of Proposed Development infrastructure will obstruct tidal flow and alter the wave climate 

within the benthic subtidal and intertidal ecology study area. The maximum design scenario in terms of 

hydrographic effects is for the installation of up to 179 wind turbines with four legs at 5.5 m diameter, 

spaced 60 m apart per unit with scour protection at each 20 m caisson leg foundation of 2 m in height and 

80 m diameter covering a total footprint of 12,240 m2. Additional there may be up to five HVAC 

OSPs/Offshore convertor station platforms each with eight jacket legs comprising suction caissons of 15 

m in diameter with associated scour protection of 60 m diameter and a height of 2 m giving rise to 6,346 

m2 footprint per unit. The eight legs of 4 m diameter spaced 50 m apart at the seabed were also included 

within the water column to model associated influence on wave climate and tidal currents. Similarly, two 

HVDC OSPs/Offshore convertor station platform may also be required each with eight jacket legs 

comprising suction caissons of 15 m in diameter with associated scour protection of 60 m diameter and a 

height of 2 m giving rise to 12,559 m2 footprint per unit (including scour protection). The eight legs of 5 m 

diameter spaced 80 m apart at the seabed were also included (Table 8.10). Additionally, there will be cable 

protection along up to 15% of the inter-array, OSP/Offshore convertor station platform interconnector and 

offshore export cables, as well as up to 78 inter-array cable crossings and up to 16 offshore export cable 

crossings (Table 8.10). 

422. Tidal flow is predicted to accelerate in the immediate vicinity of each structure as it is redirected around 

the foundation and there may be a zone of reduced speed in the lee of the structure. During peak current 

speed the flow is redirected in the immediate vicinity of the structures and cable protection at the south of 

the site. The variation is a maximum of 1 cm/s which constitutes less than 2% of the peak flows within 

200 m of the structure and reduces significantly with increased distance from each structure. These 

changes would also be limited to the immediate the benthic subtidal and intertidal ecology study area and 

extend a small distance beyond the southern and western boundaries of the Proposed Development array 

area (volume 3, appendix 7.1). The limited nature of these changes would not influence the hydrodynamic 

regime which underpins offshore bank morphology and is the supporting process for aspects of the Firth 

of Forth Banks Complex MPA, in particular Berwick and Marr Banks. 

423. Modelling of the predicted changes to wave climate for a one in one-year storm found the changes will be 

reductions in the lee of the site and increases where the waves are deflected by the st ructures. These 

changes are in the order of 2 cm which represents less than 1% of the baseline significant wave height. 

For the more severe 1 in 20 year storm event, the changes are predicted to follow the same pattern with 

decreases in the lee of the benthic subtidal and intertidal ecology study area and increases either side. 

However, the changes are not significantly increased from the more frequent return period scenario and 

in the order of 2 cm to 4 cm whereas the baseline wave heights are increased for the greater return period 

events giving rise to a less marked overall impact on wave climate. 

424. It is important to note that the predicted changes in wave and tidal regime (volume 3, appendix 7.1) are 

lower than the MarESA benchmarks used to inform the assessment therefore significant effects on 

communities are not likely to occur. Furthermore, the sensitivities described in the  Table 8.29, Table 8.30 

and Table 8.31 are for a much higher magnitude than will result from the Proposed Development.  

425. Sediment transport is driven by a combination of tidal currents and wave conditions, the magnitude of 

these has been individually quantified as described above. For a one in one year storm from 000° during 

the flood tide the wave climate is in concert with tidal flow reducing the tidal flow on the lee side of the 

structure further. However, during the ebb flow, the wave climate and tidal flow are in opposition reducing 

the magnitude of the littoral current. With the presence of infrastructure, wave climate causes a small 

reduction in the magnitude of flow whilst there is little difference between the magnitude of littoral current 

flow and the tidal flows. Changes in magnitude compared to baseline current flow are ±5% (volume 3, 

appendix 7.1) which would not be sufficient to disrupt beach and offshore bank morphological processes 

or destabilise coastal features.  

426. Residual currents are effectively the driver of sediment transport and therefore any changes to residual 

currents would have a direct impact on sediment transport which would persist for the lifecycle of the 

Proposed Development. However, if the presence of the foundation structures does not have a significant 

influence on either tide or wave conditions (see assessments of effects presented above for changes in 

tidal currents and changes to wave climate and littoral current) they cannot therefore have a significant 

effect on the sediment transport regime. For completeness, the residual current and sediment transport 

was simulated with the foundations in place. The maximum change in residual current and sediment 

transport is predicted to be approximately ±15% within close proximity to the structures (less than 300 m 

elongated in the direction of principal tidal currents). Changes in the residual current and sediment 

transport reduce with increasing distance from the wind turbines towards baseline levels .  

427. Changes to tides, waves, littoral currents and sediment transport due to  the presence of the infrastructure 

are not predicted to extend to the Barns Ness Coast SSSI or the Berwickshire and North Northumberland 

Coast SAC.  

428. The impact is predicted to be of local spatial extent, long term duration, continuous and high reversibili ty. 

It is predicted that the impact will affect the receptors directly. The magnitude is therefore considered to 

be low. 

Firth of Forth Banks Complex MPA 

429. The magnitude of change in wave and tidal currents as well as sediment transport is consistent across the 

Proposed Development array area and Proposed Development export cable corridor where there are wind 

turbines, scour protection and cable protection. The magnitude of impact within the MPA is therefore as 

described in paragraphs 422 to 426. 

430. The impact is predicted to be of local spatial extent, long term duration, continuous and high reversibility. 

It is predicted that the impact will affect the receptors directly. The magnitude is therefore considered to 

be low. 

Berwickshire and North Northumberland Coast SAC 

431. The modelling presented in volume 3, appendix 7.1 demonstrates that tidal flows will not be affected in the 

nearshore. For some wave climates (predominately storms approaching from the northerly sectors), there 

is predicted to be a very small change at the coast, but these are for specific storm directions and would 

be imperceptible from natural variation. The combination of the two (littoral currents) and thus the impact 

on sediment transport is also not predicted to give rise to any discernible change in phys ical processes at 

the coast and, therefore, within the Berwickshire and North Northumberland Coast SAC.  

432. The impact is predicted to be of local spatial extent, long term duration, continuous and high reversibility. 

It is predicted that the impact will affect the receptors directly. The magnitude is therefore considered to 

be negligible. 

Sensitivity of the Receptor 

Subtidal Habitat IEFs 

433. The subtidal coarse and mixed sediments, moderate energy subtidal rock, cobble /stony reef outside of an 

SAC, rocky reef outside an SAC, Sabellaria reef outside of an SAC IEFs are not sensitive to changes in 

local water flow from tidal current and local wave exposure changes based on the MarESA and FeAST 

(Table 8.29).  

434. The FeAST assesses continental shelf sands and muds to have a low sensitivity to tidal current changes 

and wave exposure changes however this can be lowered to not sensitive based on the species present 

(Table 8.29). Using the MarESA to examine the specific biotopes within the subtidal sand and muddy sand 
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sediments IEF, all of them are judged to be not sensitive to both pressures. This is because these biotopes 

occur naturally in habitats where they are subject to strong water flow or wave exposure (Tillin, 2016). 

Alterations to this regime may have some impact on distribution and abundance but ultimately resistance 

and tolerance to this kind of change is likely to be high.  

435. The seapens and burrowing megafauna IEF are assessed by the MarESA to have a high sensitivity to 

changes in local water flow from tidal currents and are not sensitive to local wave exposure changes. This 

community is found in low energy environments with weak tidal currents (<0.5 m/s) (Connor et al., 2004). 

An increase in flow rate over 0.5 m/s can cause seapens to retract their tentacles and their stalks to retreat 

into the mud therefore reducing their ability to feed (Hiscock, 1983). The areas of tidal flow increase overlap 

with a very small proportion of the mapped seapens and burrowing megafauna IEF, additionally the 

predicted magnitude of change of tidal flow is 1 cm/s, which is much lower than the MarESA benchmark 

and therefore unlikely to result in alteration of behaviour or physical damage. 

436. Changes to tides, waves, littoral currents and sediment transport due to the presence of the infrastructure 

are not predicted to extend to coastal sites including the Barns Ness Coast SSSI, which extends over the 

Skateraw landfall site, or the Berwickshire and North Northumberland Coast SAC. 

437. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be not sensitive, and of regional value. The sensitivity of all the IEFs is therefore, considered 

to be negligible. 

438. The moderate energy subtidal rock IEF, the cobble/stony reef outside of an SAC IEF, the rocky reef outside 

an SAC IEF, and the Sabellaria reef outside of an SAC IEF are deemed to be not sensitive, and of national 

value. The sensitivity of all the IEFs is therefore, considered to be negligible. 

439. The seapens and burrowing megafauna IEF is deemed to be of high vulnerability, low recoverability, and 

of national value. The sensitivity of all the IEF is therefore, considered to be high. 

440. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. 
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Table 8.29: Sensitivity of the Benthic Subtidal IEFs to the Alteration of Seabed Habitat Arising from Effects of Physical Processes

IEF Representative Biotopes 
Sensitivity to Defined MarESA and FeAST Pressure Overall Sensitivity (Based on Table 

8.14) Changes in Local Water Flow (Tidal Current) Local Wave Exposure Changes 
Subtidal sand and muddy 
sand sediments 

Subtidal sand and muddy sand, characterised by amphipods, bivalves and 
Amphiura.  

• SS.SSa.OSa; 

• SS.SSa.IFiSa; 

• SS.SSa.OSa [Echinocyamus pusillus]; 

• SS.SSa.CFiSa.EpusOborApri; 

• SS.SSa.IFiSa.NcirBat; 

• SS.SSa.CMuSa; 

• SS.SSa.CMuSa [Crangon crangon]; 

• SS.SMu.CSaMu.ThyNten; 

• SS.SMu.CSaMu.AfilMysAnit; 

• SS.SMu.CSaMu.AfilNten; and 

• SS.SSa.CFiSa.ApriBatPo. 

MarESA: Not sensitive 

FeAST: Low 

MarESA: Not sensitive 

FeAST: Low 

Negligible 

Subtidal coarse and mixed 
sediments 

Subtidal coarse and mixed sediments characterised by amphipods, bivalves, 
polychaetes and barnacles. 

• SS.SMx.OMx; 

• SS.SMx.OMx.PoVen; 

• SS.SBR.PoR.SspiMx; 

• SS.SMx.CMx.FluHyd; and 

• SS.SCS.CCS. 

MarESA: Not sensitive 

FeAST: Not sensitive 

MarESA: Not sensitive 

FeAST: Not sensitive 

Negligible 

Moderate energy subtidal 
rock 

Subtidal rock with sparce communities within the Proposed Development 
array area and inshore Proposed Development export cable corridor. 

• CR.MCR.EcCr; 

• IR.MIR.KR.Ldig.Bo; and 

• IR.MIR.KR.Ldig. 

MarESA: Not sensitive MarESA: Not sensitive Negligible 

Seapens and burrowing 
megafauna 

Muddy sediments with large burrow and seapens within the Proposed 
Development export cable corridor. 

• SS.SMu.CFiMu.SpnMeg. 

MarESA: High MarESA: Not sensitive High 

Cobble/stony reef outside of 
an SAC 

Cobble/stony reef outside an SAC with high epifaunal diversity 

• SS.SCS.CCS; and 

• CR.MCR.EcCr. 

MarESA: Not sensitive MarESA: Not sensitive Negligible 

Rocky reef outside an SAC Medium potential rocky reef outside an SAC 

• CR.MCR.EcCr. 

MarESA: Not sensitive MarESA: Not sensitive Negligible 

Sabellaria reef outside of an 
SAC 

Low potential Sabellaria reef outside of an SAC 

• SS.SBR.PoR.SspiMx. 

MarESA: Not sensitive MarESA: Not sensitive Negligible 
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Firth of Forth Banks Complex MPA 

441. The FeAST and the MarESA both assess the sensitivity of the subtidal sands and gravels IEF and shelf 

banks and mounds IEF to be not sensitive to tidal current and wave exposure changes (Table 8.30).  

442. The FeAST assesses ocean quahog to have a low sensitivity to tidal current changes although an increase 

in flow can prevent larva or juveniles from settling and a decrease can reduce the avai lability of food that 

may be obtained by suspension feeding making them switch to deposit feeding. The MarESA identifies 

that a change in water flow of 1.0 m/s to 2.0 m/s is likely to be of limited effect given the species’ preferred 

high energy sediment type, therefore the predicted change within the Proposed Development site of 1 cm/s 

is very unlikely to result in a change in behaviour or physical damage to individuals. The FeAST also 

assesses ocean quahog to be of medium sensitivity to wave exposure change as an increase may cause 

the coarse sediments they settle on to become unstable and difficult to burrow in to as well as potentially 

causing physical damage. The MarESA states that a 3% to 5% change in significant wave height is unlikely 

to any significant effect on the population even in shallow waters , therefore the increase of less than 1% 

resulting from the Proposed Development is unlikely to adversely affect ocean quahog.  

443. The subtidal sands and gravels IEF and shelf banks and mounds IEFs found within the FFBC MPA are 

deemed to be not sensitive and of national value. The sensitivity of the IEFs is therefore, considered to be 

negligible. 

444. The ocean quahog IEF found within the FFBC MPA is deemed to be of low vulnerability and high 

recoverability to the scale of the predicted changes to physical processes, and of national value. The 

sensitivity of all the IEF is therefore, considered to be low. 
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Table 8.30: Sensitivity of the Benthic Subtidal IEFs found within the FFBC MPA to Alteration of Seabed Habitat Arising from Effects of Physical Processes 

IEF Representative Biotopes Sensitivity to Defined MarESA and Feast Pressure Overall Sensitivity (Based on Table 8.14) 

Changes in Local Water Flow (Tidal Current) Local Wave Exposure Changes 
Qualifying Features of MPAs  

Subtidal sands and gravels Subtidal sand and gravels within the FFBC MPA. 

• SS.SCS.CCS; 

• SS.SSa.OSa; 

• SS.SSa.CFiSa.ApriBatPo; and 

• SS.SSa.CFiSa.EpusOborApri. 

MarESA: Not sensitive 

FeAST: Not sensitive 

MarESA: Not sensitive 

FeAST: Not sensitive 

Negligible 

Shelf banks and mounds Banks and mounds on the continental shelf composed of coarse 
sands and gravels. 

• SS.SCS.CCS 

• SS.SSa.OSa 

• SS.SSa.CFiSa.ApriBatPo 

• SS.SSa.CFiSa.EpusOborApri 

MarESA: Not sensitive 

FeAST: Not sensitive 

MarESA: Not sensitive 

FeAST: Not sensitive 

Negligible 

Ocean quahog  Ocean quahog  MarESA: Not sensitive 

FeAST: Low 

MarESA: Not sensitive 

FeAST: Medium 

Low 
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Berwickshire and North Northumberland Coast SAC 

445. The FeAST assesses the sensitivity of mudflats and sandflats not covered by seawater at low tide to 

changes in tidal currents and wave exposure to be low (Table 8.31). Increases in both can lead to physical 

damage and reduction in suspension feeding, as well as potential shifts in sediment and community 

characteristics over extended periods. Whereas a reduction in flow from tides can result in the clogging of 

suspension and deposit feeders feeding apparatus. The MarESA finds that for both pressures’ biotopes 

with organisms such as Zostera noltii and Mytilus edulis are the most sensitive as changes to currents and 

wave exposure can impact feeding as well as their distribution due to species differing levels of tolerance. 

446. The sensitivity of the reefs (subtidal and intertidal rocky reef) IEF ranges from not sensitive to medium 

sensitivity to tidal current change and not sensitive to medium sensitivity to wave exposure change (Table 

8.31). The reasons for this classification are similar to those noted in the previous paragraph largely 

focussing on alteration to feeding pattern of suspension feeds, potential physical damage and changes to 

sediment and community characteristics.  

447. The submerged or partially submerged sea caves IEF is not sensitive to tidal current change and to wave 

exposure change (Table 8.31). This is because of the largely sheltered nature of sea caves reducing the 

impact of tidal and wave exposure changes. 

448. The large shallow inlets and bays IEF does not have any specific biotopes associated with it, although the 

feature consists of the following sub-features: intertidal sand and muddy sand; subtidal coarse sediment; 

subtidal sand; subtidal mud, subtidal mixed sediment and saltmarsh habitat. The sensitivity of the 

component habitats is therefore likely to be as described previously for equivalent IEFs.  

449. As outlined in paragraph 422, tidal flows will not be affected in the nearshore as a result of the Proposed 

Development. Whilst there may be some small changes to wave climates at the coast during storm events, 

these are predicted to be imperceptible from natural variation. The combination of the two (littoral currents) 

and thus the impact on sediment transport is also not predicted to give rise to any discernible change in 

physical processes at the coast and, therefore, within the Berwickshire and North Northumberland Coast 

SAC. 

450. The submerged or partially submerged sea caves IEF is deemed to be not sensitive and of international 

value. The sensitivity of the IEF is therefore, considered to be negligible.  

451. The mudflats and sandflats not covered by seawater at low tide IEF and reefs (subtidal and intertidal rocky 

reef) IEF are deemed to be of medium vulnerability and medium recoverability and international value. The 

sensitivity of the IEFs is therefore, considered to be medium. 

452. Large shallow inlets and bays (based on similar IEFS) are deemed to be not sensitive and of international 

value. The sensitivity of the IEF is therefore, considered to be negligible. 
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Table 8.31: Sensitivity of the Benthic Subtidal IEFs found within the Berwickshire and North Northumberland Coast SAC Alteration of Seabed Habitat Arising from Effects of Physical Processes 

IEF Representative Biotopes (SNH,2000) 

Sensitivity to Defined MarESA and FeAST Pressure 

Overall Sensitivity (Based on Table 8.14) 

Changes in Local Water Flow (Tidal Current) Local Wave Exposure Changes 

Mudflats and 
sandflats not 
covered by 
seawater at low 
tide 

• Mobile sand shores with amphipods and polychaetes (AP.P)  

• Mobile sand shores with amphipods and polychaetes (AEur)  

• Mobile sand shores with amphipods and polychaetes (AP.Pon) 

• Muddy sand and mud shores with polychaetes, bivalves and Zostera noltii (HedMac.Are)  

• Muddy sand and mud shores with polychaetes, bivalves and Zostera noltii (Znol)  

• Boulders and cobbles with Mytilus edulis beds (MytX)  

• Muddy sand shores with polychaetes and bivalves (MacAre)  

• Infralittoral fine sand with polychaetes and bivalves (FabMag) 

MarESA: Not sensitive – Medium 

FeAST: Low 

MarESA: Not sensitive - Medium 

FeAST: Low 

 

Medium 

Large shallow 
inlets and bays 

N/A No information No information N/A 

Reefs (subtidal 
and intertidal 
rocky reef) 

• Rock with mussels and barnacles (MytB)  

• Boulders and cobbles with Mytilus edulis beds (MytX) 

• Rock with mussels and barnacles (Ala) 

• Rock with mussels and barnacles (Ala.Myt) 

• Tide swept circalittoral rock with dense Alcyonium digitatum (AlcC) 

• Tide swept circalittoral rock with dense A. digitatum and hydroid turf (AlcSec) 

• Tide swept circalittoral rock with A. digitatum and hydroid turf (AlcTub) 

• Rock with mussels and barnacles (Ala.Ldig) 

• Rock with fucoids and barnacles (BPat.Sem) 

• Rock with fucoid algae (Fves) 

• Rock with fucoid algae (Fser.Fser) 

• Rock with fucoids and barnacles (FvesB) 

• Rock with fucoids and barnacles (Ldig.Ldig) 

• Littoral rock with barnacles and mussels (Him) 

• Circalittoral rock with sparse A. digitatum and faunal turf (FaAlC) 

• Circalittoral rock with brittle stars and hydroids (Oph) 

• Circalittoral rock with hydroids and bryzoans (Flu.Flu) 

MarESA: Not sensitive - Medium 

 

MarESA: Not sensitive - Medium Medium 

Submerged or 
partially 
submerged sea 
caves 

• Sparse fauna (barnacles and spirorbids) in scoured mid or lower shore caves (LR.CvOv SFa)  

• Barren or Coralline crust-covered rock on severely scoured cave walls and floors (LR.CvOv 
BarCC) 

• Rhodothamniella floridula on shaded vertical rock in upper and mid shore caves (LR.CvOv 
RhoCv) 

• Green algal film (? Pseudendoclonium submarinum) on upper shore cave walls and ceilings 
(LR.CvOv GCv) 

• Brown algal crusts (? Pilinia maritima) on upper shore caves (LR.CvOv Br) 

• Verrucaria mucosa and Hildenbrandia rubra on shaded vertical or overhanging rock in upper- 
and mid-shore caves (LR.CvOv Vmuc) 

• Verrucaria mucosa and Hildenbrandia rubra on shades vertical or overhanging rock in upper 
and mid shore caves (LR.CvOv FaC) 

• Faunal encrusted vertical rock on mid or lower shore wave surged caves (LR.CvOv RCv) 

• Red algal dominated cave entrance on lower shore (LR.CvOv SR) 

MarESA: Not sensitive  MarESA: Not sensitive 

 

Negligible 
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IEF Representative Biotopes (SNH,2000) 

Sensitivity to Defined MarESA and FeAST Pressure 

Overall Sensitivity (Based on Table 8.14) 

Changes in Local Water Flow (Tidal Current) Local Wave Exposure Changes 

• Sponges and shade tolerant red seaweeds on steep or overhanging lower eulittoral bedrock 
(LR.CvOv SR.Ov) 

• Sponges and shade tolerant red seaweeds on open shore overhanging bedrock in lower 
eulittoral (LR.CvOv SR.Cv) 

• Sponges and shade tolerant red seaweeds on steep or overhanging wave surged bedrock in 
aces (LR.CvOv SByAs) 

• Sponges, bryozoans and ascidians on deeply overhanging lower shore bedrock (LR.CvOv) 
SByAs.Ov 

• Sponges, bryozoans and ascidians on deeply overhanging wave surged bedrock in lower 
shore caves (LR.CvOv SByAs.Cv) 

• Sponge crusts and anemones on wave surged vertical infralittoral rock (SCAn) 

• Sponge crusts, anemones and Tubularia indivisa in shallow infralittoral surge gullies 
(SCAn.Tub) 

• Sponge crusts and colonial ascidians on wave surged vertical infralittoral rock (SCAs) 

• Dendrodoa grossularia and Clathrina coriacea on wave surged vertical infralittoral rock 
(SCAs.DenCla) 

• Sponge crusts, colonial (polyclinid) ascidians and a bryozoan/hydroid turf on wave surged 
vertical or overhanging infralittoral rock (SCAs.ByH) 
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Significance of the Effect 

Subtidal Habitat IEFs 

453. For the seapens and burrowing megafauna IEF the magnitude of the impact is deemed to be low and the 

sensitivity of the receptor is considered to be high. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the small scale of the change as a result of 

the Proposed Development which is within the range if this IEF to adapt . 

454. Overall, for all other subtidal IEFs (subtidal sand and muddy sand sediments IEF, subtidal coarse and 

mixed sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing megafauna IEF, 

cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF and the Sabellaria reef outside of 

an SAC IEF) the magnitude of the impact is deemed to be low and the sensitivity of the receptors is 

considered to be negligible. The effect will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the small scale of the change as a result of the Proposed Development 

and their resilience. 

Firth of Forth Banks Complex MPA 

455. For the subtidal sands and gravels and shelf banks and mounds IEFs the magnitude of the impact is 

deemed to be low and the sensitivity of the receptor is considered to be negligible. The effect will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms, because of the small scale of 

the change as a result of the Proposed Development and the dynamic nature of these IEFs.  

456. For the ocean quahog IEF the magnitude of the impact is deemed to be low and the sensitivity of the 

receptor is considered to be low. The effect will, therefore, be of negligible adverse significance, which is 

not significant in EIA terms, because of the small scale of the change as a result of the Proposed 

Development and the ability of ocean quahogs to deal with a range of tidal flows. 

Berwickshire and North Northumberland Coast SAC 

457. Overall, the magnitude of the impact is deemed to be negligible and the sensitivity of all the receptors 

(mudflats and sandflats not covered by seawater at low tide, large shallow inlets and bays, reefs (subtidal 

and intertidal rocky reef), and submerged or partially submerged sea caves)  is considered to be negligible 

to low. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the small scale of the change as a result of the Proposed Development . 

Secondary Mitigation and Residual Effect  

458. No benthic subtidal and intertidal ecology mitigation is considered necessary  as a result of the alteration 

of seabed habitats may arise from the effects of changes to physical processes because the likely effects 

in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), is not 

significant in EIA terms. 

REMOVAL OF HARD SUBSTRATES RESULTING IN LOSS OF COLONISING COMMUNITIES 

459. The removal of hard substrates due to the decommissioning of jacket foundations, scour protection and 

cable protection infrastructure will have a direct effect on benthic subtidal IEFs, with the seabed returning 

to sandy and mixed sediments following removal of structures.  

460. The relevant MarESA pressures and their benchmarks which have been used to inform this assessment 

of effect are described below. 

• Physical change (to another substratum type): change in sediment type by one Folk class (Long, 2006) 

(based on UK SeaMap simplified classification) and change from sedimentary or soft rock substrata to 

hard rock or artificial substrata or vice-versa. 

461. The relevant FeAST pressures and their benchmarks which have used to inform this assessment of effect 

are described below. 

• Physical change (to another seabed type): permanent change of one marine habitat type to another marine 

habitat type, through the change in substratum. For instance, a change from sediment to solid substrate 

including artificial (e.g. concrete mattresses, rock deposition, and moorings), or from one type of sediment 

to another. This pressure concerns disposal or the deposit of material, whilst the removal of material is 

covered under abrasion pressures. 

462. These pressures relate to the removal of seabed infrastructure such as wind turbine and OSP/Offshore 

convertor station platform foundations.  

463. As discussed in paragraph 40, this assessment has been undertaken on the broad IEFs and separately 

on the IEFs that comprise features of the FFBC MPA. 

Decommissioning Phase 

Magnitude of Impact 

Subtidal Habitat IEFs 

464. The decommissioning of Proposed Development infrastructure may result in the removal of 10,198,971 m2 

of hard substrate, resulting in the loss of colonising communities. This includes the removal of jacket 

foundations for up to 307 jacket foundations for wind turbines and ten jacket foundations for OSPs/Offshore 

convertor station platforms as well as associated scour protection. Additionally, the maximum design 

scenario assumes that cable protection for 1,225 km of inter-array cables, 94 km of OSP/Offshore 

convertor station platform interconnector cables and 872 km of offshore export cables will be removed, as 

well as all cable crossings (Table 8.10). This represents 100% of the area created by hard structures and 

colonised in the operation and maintenance phase.  

465. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptors directly. The magnitude is therefore considered to be 

low. 

Firth of Forth Banks Complex MPA 

466. The FFBC MPA overlaps with the site boundary for the Proposed Development and therefore the 

decommissioning of infrastructure within the site will result in the loss of colonising communities within the 

FFBC MPA. The overall figures for the spatial overlap are outlined in paragraph 85 together with the 

assumptions for the overlap of infrastructure/activities with the FFBC MPA. Based on this percentage of 

overlap and the maximum design scenario for the decommissioning phase, up to 2,789,582 m2 of hard 

substrate will be removed within the FFBC MPA, which equates to 0.13% of the FFBC MPA. For the 

purposes of this assessment, it is assumed that this may comprise up to 1,930,085 m2 within the area of 

Berwick Bank (0.36% of the area) and up to 859,497 m2 within the area of Scalp and Wee Bankie (0.10% 

of the area).  

467. The impact is predicted to be of local spatial extent, long term duration, continuous and low reversibility. It 

is predicted that the impact will affect the receptors directly. The magnitude is therefore considered to be 

low. 

Berwickshire and North Northumberland Coast SAC 
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468. The Berwickshire and North Northumberland Coast SAC is located 4.12 km from the Proposed 

Development export cable corridor. On the basis that there is no spatial overlap there is no pathway for 

impact from the removal of hard substrate and associated communities and therefore no further 

assessment is required for this impact. 

Sensitivity of the Receptor  

Subtidal Habitat IEFs 

469. The removal of hard substrate would result in localised declines in biodiversity. However, areas of sea bed 

where Proposed Development infrastructure was not present prior to decommissioning would be expected 

to recover, with benthic communities in these areas recolonising habitats previously lost beneath offshore 

structures. In time, these communities are predicted to revert to their pre-construction state. Recovery of 

the IEFs affected is likely to be high as a result of a combination of recruitment from surrounding unaffected 

areas, adult migration and larval dispersal (paragraphs 92 to 95). This is highlighted in the assessment of 

subtidal IEFs undertaken in the assessment of long term subtidal habitat loss (Table 8.25). 

470. All of the benthic subtidal IEFs are deemed to be of high vulnerability, high recoverability, and regional to 

national value. The sensitivity of the IEFs is therefore, considered to be low. 

471. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. 

Firth of Forth Banks Complex MPA 

472. The sensitivity of IEFs found within the FFBC MPA is likely to be similar to the subtidal IEFs described in 

paragraph 469.  

473. All of the IEFs found within the FFBC MPA are deemed to be of high vulnerability, high recoverability,  and 

national value. The sensitivity of the IEFs is therefore, considered to be medium. 

Significance of the Effect 

Subtidal Habitat IEFs 

474. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptor (subtidal sand 

and muddy sand sediments, subtidal coarse and mixed sediments, and Sabellaria reef outside of an SAC) 

is considered to be low. The effect will, therefore, be of minor adverse significance, which is not significant 

in EIA terms. This is concluded because of the ability of the species associated with these IEFs to re-

colonise the areas of soft sediment which may, over time, constitute a return to baseline conditions in some 

areas. 

Firth of Forth Banks Complex MPA 

475. Overall, the magnitude of the impact is deemed to be low and the sensitivity of the receptor (subtidal sands 

and gravels, shelf banks and mounds, and ocean quahog) is considered to be medium. The effect will, 

therefore, be of minor adverse significance, which is not significant in EIA terms, because of the ability of 

these IEFs to re-colonise the areas of soft sediment. 

Secondary Mitigation and Residual Effect  

476. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of removal of 

hard substrate resulting in loss of colonising communities because the likely effects in the absence of 

further mitigation (beyond the designed in measures outlined in section 8.10), are not significant in EIA 

terms. 

8.11.1. PROPOSED MONITORING 

477. No generic benthic subtidal and intertidal ecology monitoring is considered necessary. This has been 

concluded because of sufficient confidence in the assessment, with effects identified that are not significant 

in the long-term. The Applicant is however committed to engaging with the SNCBs to identify suitable 

strategic benthic monitoring or research studies that the Project could contribute to, to improve the 

knowledge base for long term impacts associated with offshore wind farms. Proposed monitoring measures 

are outlined in Table 8.32. 

 

Table 8.32: Monitoring Commitments for Benthic Subtidal and Intertidal Ecology 

Potential Environmental Effect Monitoring Commitment Means of Implementation  

Colonisation of hard structures Commitment to engaging with MSS, NatureScot and 
other relevant key stakeholders to identify and deliver 
proportionate measures for contributing to strategic 
monitoring to understand the impact of hard structure 
colonisation and change in community structure and 
local species diversity in the immediate vicinity of hard 
structures.  

Environmental Management Plan 
(see volume 4, appendix 22) and 
Enhancement, Mitigation and 
Monitoring Commitments 
(volume 3, appendix 6.3).  

Detailed monitoring commitments 
will be agreed post consent and 
included in the Project 
Environmental Monitoring Plan 
(PEMP).  

Effects of temporary habitat 
disturbance to MPA features 

Commitment to engaging in discussions with MSS and 
the SNCBs post consent to identify opportunities for 
contributing to proportionate and appropriate strategic 
monitoring of temporary habitat disturbance to sensitive 
features of the FFBC MPA features (e.g. ocean 
quahog).  

Environmental Management Plan 
(see volume 4, appendix 22) and 
Enhancement, Mitigation and 
Monitoring Commitments 
(volume 3, appendix 6.3).  

Detailed monitoring commitments 
will be agreed post consent and 
included in the Project 
Environmental Monitoring Plan 
(PEMP). 

 

8.12. CUMULATIVE EFFECTS ASSESSMENT 

8.12.1. METHODOLOGY 

478. The CEA assesses the impact associated with the Proposed Development together with other relevant 

plans, projects and activities. Cumulative effects are therefore the combined effect of the Proposed 

Development in combination with the effects from a number of different projects, on the same receptor or 

resource. Please see volume 1, chapter 6 for detail on CEA methodology.  

479. The projects and plans selected as relevant to the CEA presented within this chapter are based upon the 

results of a screening exercise (see volume 3, appendix 6.4 of the Offshore EIA Report). Volume 3, 
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appendix 6.4 further provides information regarding how information pertaining to other plans and projects 

is gained and applied to the assessment. Each project or plan has been considered on a case-by-case 

basis for screening in or out of this chapter's assessment based upon data confidence, effect  receptor 

pathways and the spatial/temporal scales involved.  

480. In undertaking the CEA for the Proposed Development, it is important to bear in mind that other projects 

and plans under consideration will have differing potential for proceeding to an operational stage and 

hence a differing potential to ultimately contribute to a cumulative impact alongside the Proposed 

Development. Therefore, a tiered approach has be adopted. This provides a framework for placing relative 

weight upon the potential for each project/plan to be included in the CEA to ultimately be realised, based 

upon the project/plan’s current stage of maturity and certainty in the projects’ pa rameters. The tiered 

approach which will be utilised within the Proposed Development CEA employs the following tiers: 

• tier 1 assessment – Proposed Development (Berwick Bank Wind Farm offshore) with Berwick Bank Wind 

Farm onshore; 

• tier 2 assessment – All plans/projects assessed under Tier 1, plus projects which became operational 

since baseline characterisation, those under construction and those with consent and submitted but not 

yet determined; 

• tier 3 assessment – All plans/projects assessed under Tier 2, plus those projects with a Scoping Report; 

and 

• tier 4 assessment – All plans/projects assessed under Tier 3, which are reasonably foreseeable, plus those 

projects likely to come forward where an Agreement for Lease (AfL) has been granted.  

481. The specific projects scoped into the CEA for benthic subtidal and intertidal ecology, are outlined in Table 

8.33. 

482. Due to the uncertainty regarding assessment of projects in the far future including when projects may be 

decommissioned and what activities this might involve it has been assumed that the magnitude of impact 

from decommissioning is likely to be similar or substantially less than those experienced for the 

construction phase. As a result no cumulative assessments of decommissioning phases have been 

undertaken. 

483. As described in volume 1, chapter 3, the Applicant is also developing an additional export cable grid 

connection to Blyth, Northumberland (the Cambois connection). Applications for necessary consents 

(including marine licences) will be applied for separately . The CEA for the Cambois connection is based 

on information presented in the Cambois connection Scoping Report (SSER, 2022e), submitted in October 

2022. The Cambois connection has been scoped into the CEA for benthic subtidal and intertidal ecology 

on the basis that Cambois connection will overlap spatially and temporally with the Proposed Development 

and the project will engage in activities such as the implementation of cable protection which will impact 

benthic communities.  

484. The range of potential cumulative impacts that are identified and included in Table 8.34, is a subset of 

those considered for the Proposed Development alone CEA assessment. This is because some of the 

likely significant effects identified and assessed for the Proposed Development alone, are localised and 

temporary in nature. It is considered therefore, that these likely significant effects have limited or no 

potential to interact with similar changes associated with other plans or projects. These have therefore 

been scoped out of the cumulative effects assessment.  

485. Similarly, some of the likely significant effects considered within the Proposed Development alone 

assessment are specific to a particular phase of development (e.g. construction, operation and 

maintenance or decommissioning). Where the potential for cumulative effects with other plans or projects 

only have potential to occur where there is spatial or temporal overlap with the Proposed Development 

during certain phases of development, impacts associated with a certain phase may be omitted from further 

consideration where no plans or projects have been identified that have the potential for cumulat ive effects 

during this period. 

486. For the purposes of this EIA Report, this cumulative impact has been assessed within a representative 

25 km buffer of the Proposed Development (Figure 8.7). This buffer, which is based on two tidal excursions 

from the Proposed Development benthic subtidal and intertidal ecology study area, is considered 

appropriate as the majority of impacts considered in section 8.12 will be localised in extent and this 

encompasses all offshore wind farm projects within the regional benthic subtidal and intertidal study area.  
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Table 8.33: List of Other Developments Considered Within the CEA for Benthic Subtidal and Intertidal Ecology 

Development Status (i.e. 
Application, 
Consented, Under 
Construction, 
Operational) 

Distance 
from 
Array 
Area (km) 

Distance 
from 
Export 
Cable 
Corridor 
(km) 

Description of Development Dates of Construction 
(If Applicable) 

Dates of Operation (If 
Applicable) 

Overlap with the Proposed Development [e.g. 
Project Construction Phase Overlaps with 
Proposed Development Construction Phase] 

Proposed Development  N/A N/A N/A N/A Q1 2025 – Q1 2033 2033 - 2068 N/A 

Tier 1  

No Tier 1 projects identified within the benthic subtidal and intertidal ecology CEA study area (due to the use of trenchless techniques in the intertidal zone). 

Tier 2  

Offshore Wind Projects and Associated Cables 

Inch Cape Offshore Wind Farm – 
15680 

Consented 7.72 32.3 Up to 784 MW (up to 72 wind turbines) 2023-2025 2026 onwards The construction and operational phases of the Inch 
Cape Offshore Wind Farm overlap with the 
construction and operation and maintenance phases of 
the Proposed Development 

Neart na Gaoithe Offshore Wind 
Farm – 66600019 

Under construction 16.28 15.17 Up to 450 MW (up to 75 wind turbines) 2022-2023 2024 onwards The operational phase of the Neart na Gaoithe 
Offshore Wind Farm overlap with the construction and 
operation and maintenance  phases of the Proposed 
Development 

Seagreen 1 – 10762 Under construction 7.95 35.36 Up to 114 wind turbines with no capacity limit 2022-2023 2024 onwards The operational phase of Seagreen 1 overlap with the 
construction and operation and maintenance  phases 
of the Proposed Development. 

Seagreen 1A Project Consented 9.56 36.46 Up to 36 wind turbines with no capacity limit 2023-2025 Q3 2025 onwards The construction and operational phases of the 
Seagreen 1A Project overlap with the construction and 
operation and maintenance  phases of the Proposed 
Development. 

Seagreen 1A Export Cable 
Corridor 

Consented 6.11 16.16 A 110 km offshore export cable from Seagreen 1A Project to the 
landfall at Cockenzie 

2023 – 2024 2024 onwards The operational phase of the Seagreen 1A Export 
Cable Corridor overlaps with the operation and 
maintenance phase of the Proposed Development 

Oil and Gas Activities 

No Oil and Gas Projects identified within the benthic subtidal and intertidal ecology cumulative study area. 

Aggregate Extraction 

No Aggregate Extraction Projects identified within the benthic subtidal and intertidal ecology cumulative study area. 

Disposal Sites 

Eyemouth – FO0080 Operational 31 17 Dredged material disposal site N/A Ongoing Project Operational Phase overlaps with Proposed 
Development construction and operation and 
maintenance phases 

Coastal Protection/Infrastructure 

No Coastal Protection Projects identified within the benthic subtidal and intertidal ecology cumulative study area. 

Subsea Cables (Telecommunications and Interlinks) and Pipelines 

Eastern Link 1 Planning application 
submitted 

23 2 Scotland England Green Link 1 - interconnector between 
Torness in Scotland and County Durham in England 

2024 - 2027 2027 onwards The construction and operational phase of the Eastern 
Link 1 overlaps with the construction and operation 
and maintenance phases of the Proposed 
Development 

Eastern Link 2 Planning application 
submitted 

11 21 Scotland England Green Link 2 - interconnector between 
Peterhead in Scotland and North Yorkshire in England 

2025 - 2029 2029 onwards The construction and operational phase of the Eastern 
Link 2 overlaps with the construction and operation 
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and maintenance phases of the Proposed 
Development 

Ministry of Defence sites 

No Ministry of Defence projects identified within the benthic subtidal and intertidal ecology cumulative study area. 

Tier 3 

Subsea Cables (Telecommunications and Interlinks) and Pipelines 

Cambois connection Pre-planning 
Application 

0 0 Export cable to meet the capacity of the Proposed Development Q1 2028 – Q4 2031  Q4 2031 The construction and operation and maintenance 
phases of the Cambois connection overlap with the 
construction and operation and maintenance phases of 
the Proposed Development. 

Shipping and Navigation 

Eyemouth - Pontoon Application 34.1 15 Floating Pontoon to serve Neart na Gaoithe maintenance facility 2022 2022 onwards Project operational phase overlaps with Proposed 
Development construction and operation and 
maintenance phases. 

Tier 4 

No Tier 4 projects within the benthic subtidal and intertidal ecology CEA study area scoped-in. 
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Figure 8.7: Other Projects/Plans Screened into the Cumulative Effects Assessment for Benthic Subtidal and Intertidal Ecology 
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8.12.2. MAXIMUM DESIGN SCENARIO 

487. The maximum design scenarios identified in Table 8.34 have been selected as those having the potential 

to result in the greatest effect on an identified receptor or receptor group. The cumulative effects presented 

and assessed in this section have been selected from the details provided in volume 1, chapter 3 of the 

Offshore EIA Report as well as the information available on other projects and plans (see volume 3, 

appendix 6.4), to inform a ‘maximum design scenario’. Effects of greater adverse significance are not 

predicted to arise should any other development scenario, based on details within the PDE (e.g. different 

wind turbine layout), to that assessed here, be taken forward in the final design scheme.  
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Table 8.34: Maximum Design Scenario Considered for Each Impact as part of the Assessment of Likely Significant Cumulative Effects on Benthic Subtidal and Intertidal Ecology 

Potential Cumulative Effect 

Phase20 

Tier Maximum Design Scenario 

C O D 

Temporary habitat loss/disturbance 

 

✓ ✓ ✓ 2 Construction Phase  

Maximum design scenario as described for the construction phase assessed cumulatively with the following marine projects within the 
benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• construction and operation and maintenance of the Inch Cape Offshore Wind Farm; 

• operation and maintenance of the Neart na Gaoithe Offshore Wind Farm; 

• operation and maintenance of the Seagreen 1; 

• construction and operation and maintenance of Seagreen 1A Project;  

• construction and operation and maintenance of Eastern Link 1;  

• construction and operation and maintenance of Eastern Link 2; and 

• operation of the Eyemouth disposal site. 

Operation and Maintenance Phase 

Maximum design scenario as described for the operation and maintenance phase assessed cumulatively with the following marine 
projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development 
boundary: 

• operation and maintenance, and decommissioning of the Inch Cape Offshore Wind Farm; 

• operation and maintenance, and decommissioning of the Neart na Gaoithe Offshore Wind Farm; 

• operation and maintenance, and decommissioning of the Seagreen 1; 

• operation and maintenance and decommissioning of the Seagreen 1A Project;  

• operation and maintenance of the Seagreen 1A Export Cable Corridor;  

• operation and maintenance of Eastern Link 1;  

• operation and maintenance of Eastern Link 2; and 

• operation of the Eyemouth disposal site. 

 

Decommissioning Phase 

There are currently no known projects which will result in a cumulative effect during this phase of the Proposed Development. 

✓ ✓ ✓ 3 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the following marine projects within the benthic 
subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• tier 2 projects; 

• construction and operation and maintenance of Cambois connection. 

Operation and Maintenance Phase 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the following marine projects 
within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• tier 2 projects; 

• operation and maintenance of Cambois connection. 

 

 

 

20 C = Construction, O = Operation and maintenance, D = Decommissioning 
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Potential Cumulative Effect 

Phase20 

Tier Maximum Design Scenario 

C O D 

Decommissioning Phase 

There are currently no known projects which will result in a cumulative effect during this phase of the Proposed Development. 

Increased suspended sediment concentrations and associated sediment deposition.  

 

✓ ✓ ✓ 2 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the following marine projects within the benthic 
subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• construction and maintenance of Inch Cape Offshore Wind Farm; 

• maintenance of Neart na Gaoithe Offshore Wind Farm; 

• maintenance of Seagreen 1; 

• construction and maintenance of the Seagreen 1A Project; 

• maintenance of Seagreen1A Export Cable Corridor; 

• use of Eyemouth disposal site;  

• construction and maintenance of Eastern Link 1; and 

• construction and maintenance of Eastern Link 2. 

Operation and Maintenance Phase 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the following marine projects 
within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• maintenance of Inch Cape Offshore Wind Farm; 

• maintenance of Neart na Gaoithe Offshore Wind Farm; 

• maintenance of Seagreen 1; 

• maintenance of Seagreen 1A Project; 

• maintenance of Seagreen 1A Export Cable Corridor; 

• maintenance of Eastern Link 1;  

• maintenance of Eastern Link 2; and 

• use of Eyemouth disposal site. 

Decommissioning Phase 

Maximum design scenario as described for decommissioning phase assessed cumulatively with the following marine projects within the 
benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• decommissioning of Inch Cape Offshore Wind Farm; 

• decommissioning of Neart na Gaoithe Offshore Wind Farm; 

• decommissioning of Seagreen 1 Offshore Wind Farm; 

• decommissioning of Seagreen 1A Offshore Wind Farm; 

• decommissioning of Seagreen 1A Export Cable Corridor; and 

• use of Eyemouth disposal site. 
   3 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the full development of the following marine 
projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development 
boundary: 

• tier 2 projects; and 

• construction and maintenance of Cambois connection. 

Operation and Maintenance Phase 
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Potential Cumulative Effect 

Phase20 

Tier Maximum Design Scenario 

C O D 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the following marine projects 
within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• tier 2 projects; and 

• maintenance of Cambois connection. 

Decommissioning Phase 

Maximum design scenario as described for decommissioning phase assessed cumulatively with the following marine projects within the 
benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• tier 2 projects; and 

• decommissioning of Cambois connection. 

Long term subtidal habitat loss 

 

✓ ✓  2 Construction and Operation and Maintenance Phases 

Maximum design scenario as described for the operation and maintenance phase assessed cumulatively with the operation and 
maintenance of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal 
excursions) of the Proposed Development boundary: 

• Inch Cape Offshore Wind Farm; 

• Neart na Gaoithe Offshore Wind Farm; 

• Seagreen 1; 

• Seagreen 1A Project;  

• Eastern Link 1; 

• Eastern Link 2; and 

• Seagreen 1A Export Cable Corridor. 

✓ ✓  3 Construction and Operation and Maintenance Phase 

Maximum design scenario as described for construction and operation and maintenance phase assessed cumulatively with the construction 
and operation of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal 
excursions) of the Proposed Development boundary: 

• Cambois connection. 

Colonisation of hard structures  

 

 ✓  2 Operation and Maintenance 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the operation and maintenance 
of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the 
Proposed Development boundary: 

• Inch Cape Offshore Wind Farm; 

• Neart na Gaoithe Offshore Wind Farm; 

• Seagreen 1; 

• Seagreen 1A Project;  

• Eastern Link 1; 

• Eastern Link 2; and 

• Seagreen 1A Export Cable Corridor. 

 ✓  3 Operation and Maintenance Phase  
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Potential Cumulative Effect 

Phase20 

Tier Maximum Design Scenario 

C O D 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the operation and maintenance 
of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the 
Proposed Development boundary: 

• tier 2 projects; and 

• Cambois connection. 

 

Increased risk of introduction and spread of invasive and non-native species. ✓ ✓ ✓ 2 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the construction of the following marine projects 
within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• Inch Cape Offshore Wind Farm; 

• Neart na Gaoithe Offshore Wind Farm;  

• Seagreen 1; 

• Seagreen 1A Project;  

• Eastern Link 1; 

• Eastern Link 2; and 

• Seagreen 1A Export Cable Corridor. 

Operation and Maintenance Phase 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the operation and maintenance 
and decommissioning of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal 
excursions) of the Proposed Development boundary: 

• Inch Cape Offshore Wind Farm; 

• Neart na Gaoithe Offshore Wind Farm; and 

• Seagreen 1;  

• Seagreen 1A Project;  

• Eastern Link 1; 

• Eastern Link 2; and 

• Seagreen 1A Export Cable Corridor. 

Decommissioning Phase 

There are currently no known projects which will result in a cumulative effect during this phase of the Proposed Development. 

✓ ✓ ✓ 3 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the construction of the following marine projects 
within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• tier 2 projects; and 

• Cambois connection. 

Operation and Maintenance Phase  
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Potential Cumulative Effect 

Phase20 

Tier Maximum Design Scenario 

C O D 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the operation and maintenance 
of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the 
Proposed Development boundary: 

• tier 2 projects; and 

• Cambois connection. 

Decommissioning Phase 

There are currently no known projects which will result in a cumulative effect during this phase of the Proposed Development. 

Alteration of seabed habitats arising from effects of physical processes ✓ ✓ ✓ 2 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the construction of the following marine projects 
within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed Development boundary: 

• Inch Cape Offshore Wind Farm 72 devices in situ; 

• Neart na Gaoithe Offshore Wind 75 devices in situ; 

• Seagreen 1 114 devices in situ; and  

• Seagreen 1A Project 36 devices under construction. 

Operation and Maintenance Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the operation and maintenance of the following 
marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed 
Development boundary: 

• Inch Cape Offshore Wind Farm 72 devices in situ; 

• Neart na Gaoithe Offshore Wind 75 devices in situ; 

• Seagreen 1 114 devices in situ; and  

• Seagreen 1A Project 36 devices in situ. 

Decommissioning Phase 

Maximum design scenario as described for construction phase assessed cumulatively with the operation and maintenance of the following 
marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed 
Development boundary: 

• Inch Cape Offshore Wind Farm residual structures; 

• Neart na Gaoithe Offshore Wind residual structures; 

• Seagreen 1 residual structures; and 

• Seagreen 1A Project residual structures. 

✓ ✓  3 Construction Phase  

Maximum design scenario as described for construction phase assessed cumulatively with the operation and maintenance of the following 
marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed 
Development boundary: 

• tier 2 projects; and 

• Eyemouth Pontoon in situ. 
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Potential Cumulative Effect 

Phase20 

Tier Maximum Design Scenario 

C O D 

Operation and Maintenance Phase 

Maximum design scenario as described for operation and maintenance phase assessed cumulatively with the operation and maintenance 
of the following marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the 
Proposed Development boundary: 

• tier 2 projects; and 

• Eyemouth Pontoon in situ. 

Decommissioning Phase 

Maximum design scenario as described for decommissioning phase assessed cumulatively with the decommissioning of the following 
marine projects within the benthic subtidal and intertidal ecology cumulative study area (i.e. two tidal excursions) of the Proposed 
Development boundary: 

• tier 2 projects; and 

• Eyemouth Pontoon in situ. 
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8.12.3. CUMULATIVE EFFECTS ASSESSMENT 

488. An assessment of the likely significance of the cumulative effects of the Proposed Development upon 

benthic subtidal and intertidal ecology receptors arising from each identified impact is given in the following 

sections. 

TEMPORARY HABITAT LOSS/DISTURBANCE  

Tier 2 

Construction phase 

Magnitude of impact 

Subtidal Habitat IEFs 

489. The construction and operation and maintenance of the projects/plans/activities shown in Table 8.34 may 

lead to cumulative temporary subtidal habitat loss/disturbance within the benthic subtidal and intertidal 

ecology CEA study area. A total cumulative area of habitat loss/disturbance has not been calculated as it 

is not appropriate to add all areas together. This would create an unrealistic total area as the majority of 

the disturbance would not occur at the same time, rather small proportions of habitat loss would occur 

across the CEA study area over the construction phase for the Proposed Development. Table 8.34 and 

Figure 8.7 show all projects/plans/activities considered in the Tier 2 assessment which are Inch Cape 

Offshore Wind Farm, Neart na Gaoithe Offshore Wind Farm, Seagreen 1, Seagreen 1A Project, Seagreen 

1A Export Cable Corridor, Eastern Link 1, Eastern Link 2 and Eyemouth disposal site. There is small 

temporal overlap between construction phase for the Proposed Development and that of the Inch Cape 

Offshore Wind Farm and Seagreen 1A Project as well as the operation and maintenance phase once 

construction has been completed. The remaining projects will be in their operation and maintenance phase 

during the Proposed Developments construction phase.  

490. Table 8.35 shows the cumulative temporary habitat disturbance within the benthic subtidal and intertidal 

ecology cumulative study area, noting that the Seagreen 1A Project and Seagreen 1A Export Cable 

Corridor assessment does not provide estimates for temporary habitat disturbance associated with 

operation and maintenance. The maximum design scenario values for temporary habitat disturbance/loss 

during the construction phase of the Seagreen 1A Project (i.e. for the 36 wind turbines associated with this 

project) are presented in Table 8.35 and have been calculated, for the purposes of this CEA, using publicly 

available datasets (i.e. Seagreen Wind Energy, 2012b21; Seagreen Wind Energy, 202222; and Seagreen 

Wind Energy 202023). The maximum design scenario for temporary habitat loss/disturbance associated 

with the Seagreen 1A Project (i.e. 689,394 m2) has been subtracted from those provided in the Seagreen 

1 assessment (Seagreen Wind Energy, 2012a) to calculate the realistic maximum design scenario for 

Seagreen 1 (i.e. to represent the scenario associated with 114 of the 150 wind turbines). This has approach 

has been adopted to prevent double counting and to ensure these projects are assessed realistically and 

proportionately. The Seagreen 1 assessment, as presented in the EIA for the project (Seagreen Wind 

Energy, 2012b), was undertaken on the basis that 114 of the 150 wind turbines for Seagreen 1 will have 

 

 

21 Table 1 ‘Worst-case’ scenario for Project Alpha assessment (includes Turbines, intra-array cables and ancillary structures and any activities to 
place maintain or remove these) (marine.gov.scot) 

already been installed before construction of the Proposed Development is due to commence. Therefore, 

the Seagreen 1A Project will involve the construction of only the remaining 36 out of the 150 wind turbines.  

491. There is also expected to be temporary habitat disturbance from the construction and operation and 

maintenance of Eastern Link 1 and 2. The environmental appraisal for Eastern Link 1 does not give a 

specific value for temporary habitat loss in the project however it is expected to include a pre -installation 

footprint of 50 m and a 30 m footprint for cable installation. Additionally only 24% of the 176 km Eastern 

Link 1 cable will be within the Proposed Development benthic subtidal and intertidal study area therefore 

only a proportion of the overall impact will be cumulative. Table 8.35 shows that in the construction phase 

Eastern Link 2 will result in 15,200,000 m2 of temporary habitat disturbance however only 18% of the 

436 km cables will occur with the Proposed Development benthic subtidal and intertidal ecology study 

area.  

492. There is potential for cumulative impacts to arise with disposal activities at the Eyemouth disposal site. 

The total area of the site is 664,761 m2 (see Table 8.35), however only a small portion of this would be 

affected at any one time by an individual disposal event.  

493. The maximum design scenario for habitat loss from the cumulative offshore wind farms, and the Eyemouth 

disposal site has been considered in this cumulative assessment. However, this is considered to be 

precautionary as activities associated with the operation and maintenance phase of wind farms occur 

intermittently throughout the phase and therefore are unlikely to completely overlap with the construction 

period of the Proposed Development.  

494. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and high 

reversibility. It is predicted that the impact will affect the receptor directly. Given the minor temporal overlap 

in construction activities and that the operation and maintenance activities associated with the relevant 

projects will not add substantially to the total footprint associated with the Proposed Development and with 

only a proportion of the operation and maintenance operations occurring during the construction phase of 

the Proposed Development, the magnitude of the impact will not be greater than that assumed for the 

project alone. The magnitude is therefore, considered to be medium.  

 

Table 8.35: Total Area and Component Parts of Temporary Habitat Disturbance of the Relevant Tier 2 
Cumulative Impact Projects in the Construction Phase of the Proposed Development 

Project Total Area of Temporary of 

Habitat Disturbance (m2) 

Component Parts of Temporary Habitat 

Disturbance 

Proposed Development 113,974,700 See Table 8.10 

Inch Cape Offshore Wind Farm (Inch 
Cape Offshore Limited, 2018) 

8,560,000 (construction) 

 

Temporary habitat disturbance will result from: 

• seabed preparation for wind turbines, OSPs/Offshore 
convertor station platforms and met masts; 

• installation of inter-array cables;  

• jack up vessel footprints;  

• anchorage of inter-array cable installation vessels; 

• installation of offshore export cables; and 

22 A4 Report with Paragraph Numbering (marine.gov.scot) 

23 ota_construction_method_statement.pdf (marine.gov.scot) 

https://marine.gov.scot/sites/default/files/appendix_g4.pdf
https://marine.gov.scot/sites/default/files/appendix_g4.pdf
https://marine.gov.scot/sites/default/files/seagreen_s36c_environmental_appraisal_report.pdf
https://marine.gov.scot/sites/default/files/ota_construction_method_statement.pdf
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Project Total Area of Temporary of 

Habitat Disturbance (m2) 

Component Parts of Temporary Habitat 

Disturbance 

• anchoring of offshore export cables installation 
vessels. 

3,675,000 (operation) Temporary habitat disturbance will result from: 

• jack-up vessel footprint of 600 m2 per vessel, one 
visit per foundation every five years; 

• vessel anchorage footprint of 500 m2; 

• inter-array cable reburial assuming maximum of 10% 
reburial of the total 353 km; and  

• offshore export cables reburial of 10% of the total 
83 km. 

Neart na Gaoithe Offshore Wind 
Farm (Mainstream Renewable 
Power, 2019) 

50,000 (operation) Temporary habitat disturbance will result from: 

• jack up vessel footprint of 484 m2 two uses per year; 
and 

• jack up vessel anchorage of 131.04 m2 two uses per 
year. 

Seagreen 1A Project (Seagreen 
Wind Energy, 2012) 

689,394 (construction) 

 

Temporary habitat disturbance will result from: 

• jack up vessel footprints;  

• installation of inter-array cables and interconnector 
cables; and 

• installation of gravity-based structures for wind 
turbine foundations, meteorological masts and 
OSPs/Offshore convertor station platforms.  

N/A (operation) The environmental statement for this project did not 
quantify the temporary habitat disturbance footprint 
associated with the operation and maintenance phase of 
the project. 

Seagreen 1 (Seagreen Wind Energy, 
2012) 

N/A (operation) The environmental statement for this project did not 
quantify the temporary habitat disturbance footprint 
associated with the operation and maintenance phase of 
the project. 

Eastern Link 1 (National Grid 
Electricity Transmission and Scottish 
Power Transmission, 2022) 

 No values provided by the 
environmental appraisal 
(construction) 

No overall value is provided for temporary habitat 
disturbance for this project however it is expected to 
include a pre-installation footprint of 50 m and a 30 m 
footprint for cable installation.  

N/A (operation) Temporary habitat disturbance will result from: 

• boulder clearance; and 

• cable installation. 

Eastern Link 2 (National Grid 
Electricity Transmission and Scottish 
Hydro Electric Transmission plc, 
2022) 

15,200,000 m2 (construction Temporary habitat disturbance will result from: 

• boulder clearance; and 

• cable installation. 

N/A (operation) The environmental appraisal for this project does not 
quantify the temporary habitat disturbance footprint 
associated with maintenance activities. It does state that 
repair works are likely to be highly localised to the area 
of concern and therefore the spatial extent of any 
impacts would be small in extent. 

Seagreen 1A Export Cable Corridor 
(Seagreen Wind Energy Ltd., 2021)  

N/A The environmental statement for this project did not 
quantify the temporary habitat disturbance footprint 

Project Total Area of Temporary of 

Habitat Disturbance (m2) 

Component Parts of Temporary Habitat 

Disturbance 

associated with maintenance activities; however it states 
that the localised zone of influence of disturbance is 6 m.  

Eyemouth Disposal Site (Marine 
Scotland, 2018) 

664,761 Total area represents the area over which disposal 
activities can occur. 

 

Firth of Forth Banks Complex MPA 

495. Neither Inch Cape Offshore Wind Farm nor Neart na Gaoithe Offshore Wind Farm have a spatial overlap 

with the FFBC MPA, however Seagreen 1 and Seagreen 1A Project do overlap with the FFBC MPA. For 

the purposes of this assessment, the values for Seagreen 1 and Seagreen 1A Project have been reported 

together as a single value, as per the assessment that was presented in the MPA Assessment for Seagreen 

1 (MS-LOT, 2014), which included the relevant elements of the Seagreen 1A Project 

496. The Seagreen 1 and Seagreen 1A Project, together, overlap with 7.17% of the FFBC MPA (MS-LOT, 

2014), which represents 31.59% of the total combined area of Seagreen 1 and the Seagreen 1A Project. 

The Seagreen 1A Export Cable Corridor also overlaps with the FFBC MPA, the area of overlap represents 

3.8% of the total area of the MPA (Seagreen Wind Energy Ltd., 2021). During the construction phase of 

Seagreen 1 and Seagreen 1A Project, up to 4,582,171 m2 of temporary habitat disturbance/loss is 

predicted to occur within the FFBC MPA, which accounts for 0.22% of the total area of the FFBC MPA. 

Neither Seagreen 1, Seagreen 1A Project or Seagreen 1A Export Cable Corridor provide specific figures 

for temporary habitat loss/disturbance in the operation and maintenance phase so it has not been possible 

to quantify the extent of temporary habitat loss that may occur within the boundary of the FFBC MPA, 

however it can be assumed that it will add a small amount on to the temporary habitat loss/disturbance 

from the Proposed Development based on the total extent of the overlap.  

497. The cumulative impact is predicted to be of regional spatial extent, medium term duration, intermittent and 

high reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be medium.  

Sensitivity of receptor 

Subtidal Habitat IEFs 

498. The sensitivity of the IEFs are as detailed in paragraph 91 to 101 as well as Table 8.18. 

499. The subtidal sand and muddy sand sediments IEF, and subtidal coarse and mixed sediments IEF are 

deemed to be of medium vulnerability, medium to low recoverability and regional value. The sensitivity of 

the IEFs is therefore, considered to be medium. 

500. The Sabellaria reef outside of an SAC IEF is deemed to be of medium vulnerability, medium recoverability, 

and national value. The sensitivity of the IEF is therefore, considered to be high. 

501. The seapens and burrowing megafauna IEF is deemed to be of high vulnerability, low recoverability and 

national value. The sensitivity of the IEF is therefore, considered to be high.  

502. The moderate energy subtidal rock, cobble/stony reef outside of an SAC and rocky reef outside an SAC 

IEFs are deemed to be of medium vulnerability and medium recoverability to temporary habitat disturbance 

(i.e. abrasion effects) and of national value. The sensitivity of the IEFs is therefore, considered to be 

medium. 

503. Although there is an impact on PMF(s), this will not create a significant impact on the national status of 

these features as only a small proportion of these PMFs will be affected compared to their overall national 

distribution and the temporary nature of the disturbance will limit the time over which disturbance will occur. 
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Additionally, many will recover fully within a few years of the completion of construction, resulting in no 

change to their overall national status. 

Firth of Forth Banks Complex MPA 

504. The sensitivity of the IEFs are as detailed in paragraphs 103 to 107, as well as Table 8.19. 

505. The subtidal sands and gravels IEF, and the shelf banks and mounds IEF are deemed to be of medium 

vulnerability, medium recoverability and national value. The sensitivity of the IEFs is therefore, considered 

to be medium. 

506. The ocean quahog IEF is deemed to be of high vulnerability, low recoverability and national value. The 

sensitivity of the IEF is therefore, considered to be high.  

Significance of the effect 

Subtidal Habitat IEFs 

507. Overall, for the subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments 

IEF, the moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside 

an SAC IEF, the magnitude of the cumulative impact is deemed to be medium and the sensitivity of the 

receptor is considered to be medium. The effect will, therefore, be of moderate adverse significance in 

the short term (i.e. within two years of completion of construction activities), with this decreasing to minor 

adverse significance in the medium to long term as the sediments and communities are predicted to 

recover. Therefore, minor effects are predicted in the long-term which are not significant in EIA terms. This 

is on the basis that current research suggests that hard and soft substrates can recover from this impact 

following the cessation of associated activities over time. 

508. Overall, for the seapens and burrowing megafauna IEF, and Sabellaria reef outside of an SAC IEFs the 

magnitude of the cumulative impact is deemed to be medium and the sensitivity of the receptor is 

considered to be high. The effect will, therefore, be of moderate adverse significance in the short term 

(i.e. within two years of completion of construction activities), with this decreasing to minor adverse 

significance in the medium to long term as the sediments and communities are predicted to recover. 

Therefore, minor effects are predicted in the long-term which are not significant in EIA terms. This is based 

on the limited scale of the impact on these habitats and their ability to recover after disturbance, over 

extended time periods. 

Firth of Forth Banks Complex MPA 

509. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the 

cumulative impact is deemed to be medium and the sensitivity of the receptor is considered to be medium. 

The effect will, therefore, be of moderate adverse significance in the short term (i.e. within two years of 

completion of construction activities), with this decreasing to minor adverse significance in the medium to 

long term as the sediments and communities are predicted to recover. Therefore, minor effects are 

predicted in the long-term which are not significant in EIA terms. 

510. Overall, for ocean quahog IEF the magnitude of the cumulative impact is deemed to be medium and the 

sensitivity of the receptor is considered to be high. The effect will, therefore, be of moderate adverse 

significance in the medium term, because of the slower rate of recovery for this species in comparison with 

surrounding habitats (i.e. within ten years of completion of construction activities), with this decreasing to 

minor adverse significance in the long term as the sediments and ocean quahog populations are predicted 

to recover. Therefore, minor effects are predicted in the long-term which are not significant in EIA terms. 

Further mitigation and residual effect 

511. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of temporary 

habitat loss/disturbance during the operation and maintenance phase because the likely effects, in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Operation and maintenance phase 

Magnitude of impact 

Subtidal Habitat IEFs 

512. Table 8.34 and Figure 8.7 show all projects/plans/activities considered in the Tier 2 assessment which are 

Inch Cape Offshore Wind Farm, Neart na Gaoithe Offshore Wind Farm, Seagreen 1, Seagreen 1A Project, 

Seagreen 1A Export Cable Corridor, Eastern Link 1, Eastern Link 2 and Eyemouth disposal site. 

513. During the operation and maintenance phase of the Proposed Development the other Tier 2 wind farms 

will reach their decommissioning age before the Proposed Development reaches its anticipated 

decommissioning in 2068. The operational lifetime of Inch Cape is expected to be up to 35 years, with 

construction ending in 2025 and decommissioning is expected in 2060 (Inch Cape Offshore Limited, 2018). 

The operational lifetime of Neart na Gaoithe is expected to be 25 years, with construction ending in 2023 

and decommissioning is expected in 2049 (Mainstream Renewable Power, 2019). Seagreen 1 and 

Seagreen 1A Project have an operation and maintenance phase of 25 to 30 years which will lead to its 

decommissioning in 2048 – 2053 (Seagreen Wind Energy, 2012).  

514. The maximum design scenario for temporary habitat disturbance from each phase of the relevant 

cumulative offshore wind farms has been considered in this cumulative assessment. However, this is 

considered to be precautionary as activities associated with the operation and maintenance of the 

Proposed Development will occur intermittently throughout the lifetime of the Proposed Development and 

therefore are unlikely to temporally overlap with the decommissioning periods of the other offshore wind 

farms. Furthermore, Inch Cape Offshore Wind Farm and Neart na Gaoithe Offshore Wind Farm assume in 

their environmental statements that the decommissioning process will produce similar levels of  temporary 

habitat disturbance to their construction phase however this is likely to be an over estimation because not 

all of the infrastructure is likely to be removed from the seabed in the final plans (Inch Cape Offshore 

Limited, 2018; Mainstream Renewable Power, 2019), The EIA for Seagreen 1 (including the elements of 

the Seagreen 1A Project) however does not include any assumption for habitat disturbance associated 

with maintenance activities although it is assumed that, during decommissioning, all structures will be 

removed and so the magnitude of the effect is that same as the construction phase impact (Seagreen Wind 

Energy, 2012). Values for the maximum design scenario for Seagreen 1 and the Seagreen 1A Project have 

been determined using the publicly available information detailed in paragraph 490. 

515. The environmental assessment for Seagreen 1A Export Cable Corridor provides no values for the 

operation and maintenance of the cable; however, it is expected to be small in comparison with the 

Proposed Development and the other offshore wind farms considered. The impacts during 

decommissioning are expected to be similar, and less significant, than those predicted during installation 

(Seagreen Wind Energy Ltd., 2021). 

516. The environmental appraisals for Eastern Link 1 (National Grid Electricity Transmission and Scottish Power 

Transmission, 2022) and Eastern Link 2 (National Grid Electricity Transmission and Scottish Hydro Electric 

Transmission plc, 2022) do not provide detail regarding the temporary habitat disturbance of their 

maintenance activities. They do however expect it to be highly reduced from the construction phase and 

repair works are likely to be highly localised to the area of concern and therefore the spatial extent of any 

impacts would be small in extent. 

517. Currently it is unknown when the Eyemouth disposal site may close therefore to ensure the worst-case 

scenario it has been assumed it will still be open and the area of temporary habitat loss can be seen in 

Table 8.36 (MS-LOT, 2018). 
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518. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 

 

Table 8.36: Total Area and Component Parts of Temporary Habitat Disturbance of the Relevant Tier 2 
Cumulative Projects in the Operation and Maintenance Phase of the Proposed Development 

Project Total Area of 
Temporary of Habitat 
Disturbance (m2) 

Component Parts of Temporary Habitat Disturbance 

Proposed Development 989,000 See Table 8.10 

Inch Cape Offshore Wind 
Farm (Inch Cape Offshore 
Limited, 2018) 

12,249,636 Temporary habitat disturbance will result from: 

• operation and maintenance activities in Table 8.35; 

• removal of 213 wind turbines, five OSPs/Offshore convertor station 
platforms and three meteorological masts; 

• removal of 353 km inter-array cable and 83 km of offshore export 
cables; 

• jack up vessels and anchorage (measurements in Table 8.35); and 

• removal of 401 m of intertidal cable. 

Neart na Gaoithe Offshore 
Wind Farm (Mainstream 
Renewable Power, 2019) 

2,910,000 Temporary habitat loss will result from: 

• operation and maintenance activities in Table 8.35; 

• wind turbine and OSP/Offshore convertor station platform removal; 

• inter-array cables and offshore export cables removal. 

Seagreen 1 (Seagreen Wind 
Energy, 2012) 

14,774,406 (not 
including operation and 
maintenance phase 
activity) 

Temporary habitat loss will result from: 

• operation and maintenance activities in Table 8.35; 

• removal of 114 wind turbines, five OSPs/Offshore convertor station 
platforms and two met mast; 

• jack up vessels and anchorage; and 

• removal of inter-array, inter-connector and offshore export cables. 

Seagreen 1A Project 689,394 (not including 
operation and 
maintenance phase 
activity) 

Temporary habitat loss will result from: 

• operation and maintenance activities in Table 8.35; 

• removal of 36 wind turbines and five OSPs/Offshore convertor 
station platforms; 

• jack up vessels and anchorage; and 

• removal of inter-array and interconnector cables. 

Eastern Link 1 (National Grid 
Electricity Transmission and 
Scottish Power Transmission, 
2022) 

N/A (operation) The environmental appraisal for this project does not quantify the 
temporary habitat disturbance footprint associated with maintenance 
activities. It does state that repair works are likely to be highly localised 
to the area of concern and therefore the spatial extent of any impacts 
would be small in extent. 

Eastern Link 2 (National Grid 
Electricity Transmission and 
Scottish Hydro Electric 
Transmission plc, 2022) 

N/A (operation) The environmental appraisal for this project does not quantify the 
temporary habitat disturbance footprint associated with maintenance 
activities. It does state that repair works are likely to be highly localised 
to the area of concern and therefore the spatial extent of any impacts 
would be small in extent. 

Seagreen 1A Export Cable 
Corridor (Seagreen Wind 
Energy Ltd., 2021) 

N/A The environmental statement for this project does not quantify the 
temporary habitat loss footprint associated with maintenance and 
decommissioning activities, however it states that the localised zone of 
influence of disturbance is 6 m, with 20% of the total approximate cable 
length of 110 km receiving cable protection. 

Project Total Area of 
Temporary of Habitat 
Disturbance (m2) 

Component Parts of Temporary Habitat Disturbance 

Eyemouth Disposal Site (MS-
LOT, 2018) 

664,761 Total area represents the area over which disposal activities can occur. 

 

Firth of Forth Banks Complex MPA 

519. Neither Inch Cape Offshore Wind Farm, nor Neart na Gaoithe Offshore Wind Farm have a spatial overlap 

with the FFBC MPA, however Seagreen 1 and Seagreen 1A Project do overlap with the FFBC MPA. In 

total Seagreen 1 and Seagreen 1A Project overlap with 7.17% of the FFBC MPA, which represents 31.59% 

of the total area of Seagreen 1 and Seagreen 1A Project. Seagreen 1A Export Cable Corridor also overlaps 

with the FFBC MPA, the area of overlap represents 3.8% of the total area of the MPA (Seagreen Wind 

Energy Ltd., 2021). 

520. The MPA assessment for Seagreen 1 (which included the Seagreen 1A Project elements) (MS-LOT, 2014) 

provides figures for the decommissioning of the project (assuming the worst-case scenario is the removal 

of all infrastructure, therefore it is the same as construction) but not operation and maintenance. Based on 

this information 287,961 m2 of temporary habitat disturbance will occur as a result of these projects within 

the FFBC MPA (0.12% of the total area of the MPA). 

521. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore,  

considered to be low.  

Sensitivity of the receptor 

Subtidal Habitat IEFs 

522. The sensitivity of the IEFs are as detailed in paragraphs 91 to 101 as well as Table 8.19 of the project 

alone assessment and paragraph 499 to 503 in the CEA assessment.  

Firth of Forth Banks Complex MPA 

523. The sensitivity of the IEFs are as detailed in paragraphs 103 to 107, as well as Table 8.20 in the project 

alone assessment and in paragraphs 505 and 506 in the CEA assessment. 

Significance of the effect 

Subtidal Habitat IEFs 

524. Overall, for the subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments 

IEF, the moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside 

an SAC IEF the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor 

is considered to be medium. The effect will, therefore, be of minor adverse significance, which is not 

significant in EIA terms, because of the small scale of the impact and the high rate of recovery for these 

habitats.  

525. Overall, for the seapens and burrowing megafauna, and Sabellaria reef outside of an SAC IEFs, the 

magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor is considered 

to be high. The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the small scale of the impact and the high rate of recovery for these habitats.  

Firth of Forth Banks Complex MPA 

526. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the 

cumulative impact is deemed to be low, and the sensitivity of the receptor is considered to be medium. 
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The effect will, therefore, be of minor adverse significance, which is not significant in EIA terms, because 

of the small scale of the impact and the high rate of recovery for these habitats. 

527. Overall, for ocean quahog IEF the magnitude of the cumulative impact is deemed to be low, and the 

sensitivity of the receptor is considered to be high. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms. This has been concluded on the basis that only a very 

small proportion of the habitat for this species in the south western North Sea is predicted to be affected 

and, furthermore, as described in section 8.7, with further detail in the Benthic Subtidal and Intertidal 

Ecology Technical Report (volume 3, appendix 8.1), this species was recorded is very low abundances 

within the site-specific surveys and predominately as juveniles. 

Further mitigation and residual effect 

528. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of temporary 

habitat loss/disturbance during the operation and maintenance phase because the likely effects, in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Decommissioning phase 

529. There are no Tier 2 projects active in the Proposed Development decommissioning phase to consider for 

cumulative impacts based on current knowledge. Any programme changes resulting in decommissioning 

overlap with the Proposed Development are considered in paragraph 482. 

Tier 3 

Construction phase 

Magnitude of impact 

Subtidal Habitat IEFs 

530. The Tier 3 projects which have been identified in the CEA with the potential to result in cumulative 

temporary habitat loss with the Proposed Development is the Cambois connection.  

531. Values for the temporary habitat disturbance/loss associated with the construction of the Cambois 

connection are detailed in Table 8.37. The values for the Cambois connection are based on information 

presented in the Scoping Report submitted in October 2022.  

 

Table 8.37: Total Area and Component Parts of Temporary Habitat Disturbance of the Relevant Tier 3 
Cumulative Impact Projects in the Construction Phase of the Proposed Development 

Project Total Area of Temporary of Habitat 

Disturbance (m2) 

Component Parts of Temporary Habitat 

Disturbance 

Tier 1 and Tier 2 See Table 8.36  

Cambois connection 17,000,000 This temporary habitat disturbance assumes 
that 680 km (four HVAC or HVDC cable each 
170 km long) of offshore export cables will be 
installed in trenches with a width of temporary 
zone of influence of 25 m. Installation via jet 
trencher, deep jet trencher, mechanical 

trencher, cable plough (displacement and non-
displacement), mass flow excavator (MFE) or 
similar. 

N/A (operation) There is currently no information on the 
potential maintenance activities which will 
occur for this offshore export cable, however 
they are assumed to be minimal. 

 

532. Figure 8.7 shows that the Cambois connection extends beyond the Proposed Development benthic 

subtidal and intertidal cumulative study area, therefore the majority of this disturbance will not spatially 

overlap with the Proposed Development. Up to 180 km of Cambois connection cables (i.e. four cables 

each up to 45 km in length) may however be installed within the Proposed Development array area which 

could result in up to 4.5 km2 of repeat disturbance to benthic habitats within the Proposed Development 

array area previously impacted during the construction of the Proposed Development. The disturbance 

associated with the Cambois connection cable installation will however be highly localised (25  m width of 

potential disturbance) and so the potential for repeat disturbance is considered low and unlikely to lead to 

cumulative impacts.  

533. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be medium. 

Firth of Forth Banks Complex MPA 

534. In addition to the 4,582,171 m2 of temporary habitat disturbance from the construction of Seagreen 1 and 

the Seagreen 1A Project, up to 6.3 m2 of temporary habitat disturbance/loss will result from the installation 

of Cambois connection which represents 0.30% of the total area of the FFBC MPA or 1.16% of Berwick 

Bank part of the MPA. The construction phases of Seagreen 1 and Seagreen 1A Project will not however 

overlap with the construction of Cambois connection, and so will not interact. 

535. The cumulative impact is predicted to be of regional spatial extent, medium term duration, intermittent and 

high reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be medium. 

Sensitivity of the receptor 

Subtidal Habitat IEFs 

536. The sensitivities of the subtidal habitat IEFs are detailed in paragraphs 498 to 503. 

Firth of Forth Banks Complex MPA 

537. The sensitivities of the Firth of Forth Banks Complex MPA IEFs are detailed in paragraphs 504 to 506. 

Significance of the effect 

Subtidal Habitat IEFs 

538. Overall, for the subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments 

IEF, moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside 

an SAC IEF the magnitude of the cumulative impact is deemed to be medium, and the sensitivity of the 

receptor is considered to be medium. The effect will, therefore, be of moderate adverse significance in 

the short term (i.e. within two years of completion of construction activities), with this decreasing to minor 

adverse significance in the medium to long term as the sediments and communities are predicted to 

recover. Therefore, minor effects are predicted in the long-term which are not significant in EIA terms.  
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539. Overall, for the seapens and burrowing megafauna IEF and Sabellaria reef outside of an SAC IEF, the 

magnitude of the cumulative impact is deemed to be medium, and the sensitivity of the receptor is 

considered to be high. The effect will, therefore, be of moderate adverse significance in the short term 

(i.e. within two years of completion of construction activities) because of the high likelihood of recovery for 

these communities despite an increase in disturbance which is spread over a large area , with this 

decreasing to minor adverse significance in the medium to long term as the sediments and communities 

are predicted to recover. Therefore, minor effects are predicted in the long-term which are not significant 

in EIA terms. 

Firth of Forth Banks Complex MPA 

540. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF, the magnitude of the 

cumulative impact is deemed to be medium, and the sensitivity of the receptor is considered to be medium. 

The effect will, therefore, be of moderate adverse significance in the short term (i.e. within two years of 

completion of construction activities), with this decreasing to minor adverse significance in the medium to 

long term as the sediments and communities are predicted to recover. Therefore, minor effects are 

predicted in the long-term which are not significant in EIA terms. 

541. Overall, for ocean quahog IEF the magnitude of the cumulative impact is deemed to be medium, and the 

sensitivity of the receptor is considered to be high. The effect will, therefore, be of moderate adverse 

significance in the medium term (i.e. within ten years of completion of construction activities)  because of 

the increase in magnitude leading to more widespread disturbance, with this decreasing to minor adverse 

significance in the long term as the sediments and ocean quahog populations are predicted to recover. 

Therefore, minor effects are predicted in the long-term which are not significant in EIA terms. 

Further mitigation and residual effect 

542. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of temporary 

habitat loss/disturbance during the operation and maintenance phase because the predicted effects, in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Operation and maintenance phase 

543. The Tier 3 projects which have been identified in the CEA with the potential to result in cumulative 

temporary habitat loss with the operation and maintenance of the Proposed Development is Cambois 

connection. There are also no specific values for the operation and maintenance of Cambois connection 

which will occur during the operation and maintenance phase of the Proposed Development. No 

quantification of Tier 3 cumulative impacts is possible at this stage.as a result, no assessment of the 

cumulative impacts of these projects can be made.  

Decommissioning phase 

544. There are not any Tier 3 projects active in the Proposed Development decommissioning phase to consider 

for cumulative impacts based on current knowledge. Any programme changes resulting in 

decommissioning overlap with the Proposed Development are considered in paragraph 482. 

INCREASED SUSPENDED SEDIMENT CONCENTRATIONS AND ASSOCIATED SEDIMENT DEPOSITION 

545. Increased suspended sediment concentrations and associated deposition may arise due to the  seabed 

preparation, installation of the wind turbines and OSP/Offshore convertor station platform foundations, the 

installation and/or maintenance of inter-array cables and the offshore export cables and associated 

decommissioning activities. Should the other projects cited take place concurrently with the Proposed 

Development construction or maintenance, there is potential for cumulative increases in suspended 

sediment concentrations and sediment deposition. 

Tier 2 

Construction phase 

Magnitude of impact 

Subtidal Habitat IEFs 

546. The magnitude of the increase in suspended sediment concentrations and associated deposition arising 

from the installation of wind turbines and OSP/Offshore convertor station platform foundations, inter-array 

cables and offshore export cables during the construction phase, has been assessed as low for the 

Proposed Development alone, as described in section 8.11.  

547. The construction phase of the Proposed Development coincides with the construction phase of the 

Seagreen 1A Project and the Inch Cape Offshore Wind Farm. It is noted that the Seagreen 1A Project is 

due for completion in the third quarter of 2025 with the installation of wind turbines being undertaken in 

the final months. Therefore, the installation of cables and foundations for this project will not coincide with 

the Proposed Development construction phase. The Inch Cape Offshore Wind Farm will be in the final 

year of construction, with the installation of the offshore export cables being programmed for the period of 

overlap. The offshore export cable corridor for Inch Cape is located to the east of the Proposed 

Development, beyond the Firth of Forth Banks Complex MPA and should trenching activities be undertaken 

simultaneously the sediment plumes would not interact with those from the Proposed Development.  

548. During the Proposed Development’s construction phase the Neart na Gaoithe Offshore Wind Farm and 

the Seagreen 1A Export Cable will be in the operational phase and maintenance activities may result in 

increased SSCs, however these activities would be of limited spatial extent and frequency and unlikely to 

interact with sediment plumes from the Proposed Development. 

549. The Eastern Link 1 Cable has Scottish landfall near Thorntonloch Beach, East Lothian. The landfall 

installation is proposed to be by HDD and although it is not yet confirmed which subsea trenching 

techniques will be used to install the cables, it is anticipated that mechanical ploughing or cutting and/or 

water jetting or Mass Flow Excavation (MFE) techniques will be used at different points along the route, in 

response to the seabed sediment conditions. Installation of the cables into soft sediments will seek to 

achieve a target burial depth of at least 1.5 m to 2 m and below the depth of mobile sediments depending 

on the nature of the seabed and potential hazards.  

550. The Eastern Link 2 Cable runs to the east of the Proposed Development, skirting the FFBC MPA. For the 

extent of the overlap with the benthic subtidal and intertidal ecology cumulative study area this is an 

offshore marine cable. The preferred subsea cable protection method is burial through trenching. It is not 

yet confirmed what subsea trenching equipment will be used to install the cables; however, it is anticipated 

similar methods to those proposed for Eastern Link 1 may be required, but this is dependent on the seabed 

conditions present within the Proposed Development export cable corridor. 

551. The CEA considers sea disposal of dredged material at the Eyemouth disposal site, located 31 km and 

16.5 km from the Proposed Development array area and Proposed Development export cable corridor 

respectively. If offshore cable installation and dredge material deposition coincided both resultant plumes 

would be advected on the tidal currents, they would travel in parallel, and not towards one another, and 

are unlikely to interact in the event that offshore cable installation coincides with the use of the licensed 

sea disposal site. 
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552. The cumulative impact is predicted to be of local spatial extent, short term duration and intermittent and of 

high reversibility. The additional impact of the cumulative projects is negligible therefore the magnitude 

considered to be low. 

Intertidal Habitat IEFs 

553. The magnitude of the increase in suspended sediment concentrations and associated deposition arising 

from the installation of wind turbines and OSP/Offshore convertor station platform foundations, inter-array 

cables and offshore export cables during the construction phase in the project alone was expected to be 

negligible. The impact of the cumulative Tier 2 projects is also expected to be minimal with other projects 

located further offshore or using the same intermittent and temporary methods of installation. 

554. The cumulative impact is predicted to be of local spatial extent, short term duration and intermittent and of 

high reversibility. The magnitude is therefore, considered to be negligible.  

Firth of Forth Banks Complex MPA 

555.  A number of the projects in Tier 2 will create an increase in suspended sediment and associated 

deposition during the Proposed Development construction period which may result in an impact upon the 

FFBC MPA. Activities contributing to this impact include wind turbine and OSP/Offshore convertor station 

platform foundation installation, cable installation and maintenance works. One such example is the 

offshore export cable corridor for Inch Cape which is located to the east of the Proposed Development, 

beyond the Forth Banks Complex ncMPA. However, it the event that trenching activities be undertaken 

simultaneously, the sediment plumes would not interact with those from the Proposed Development. 

Seagreen 1 and Seagreen 1A may have maintenance works within the FFBC MPA during the Proposed 

Development construction phase which may interact with the plume created by the Proposed Development 

however the likelihood of a temporal overlap is very low and is unlikely to result effects greater than those 

assessed for the project alone assessment.  

556. The cumulative impact is predicted to be of local spatial extent, short term duration and intermittent and of 

high reversibility. The magnitude is therefore, considered to be low. 

Berwickshire and North Northumberland Coast SAC 

557. It is predicted that the impact would not affect the SAC or other receptors as the resultant plumes from 

offshore cable installation for the Proposed Development and dredge material deposition at the Eyemouth 

disposal site are unlikely to interact and create a cumulative impact.  

558. The cumulative impact is predicted to be of local spatial extent, short term duration and intermittent and of 

high reversibility. The magnitude is therefore, considered to be negligible.  

Sensitivity of receptor 

Subtidal Habitat IEFs 

559. The sensitivity of the IEFs are as detailed in paragraphs 161 to 170, as well as Table 8.21. 

560. The moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF, and rocky reef outside 

an SAC IEF is deemed to be of low vulnerability, medium recoverability, and national value. The sensitivity 

of the IEF is therefore, considered to be medium. 

561. The subtidal sand and muddy sand sediments IEF and the subtidal coarse and mixed sediments IEF are 

deemed to be of low vulnerability, high recoverability, and regional value. The sensitivity of the IEFs is 

therefore, considered to be low. 

562. The seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF are deemed to 

be not sensitive and of national value. The sensitivity of the IEFs is therefore, considered to be negligible.  

563. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features because of the negligible to low sensitivity of the IEFs and the limited scale of the impact only 

noticeably impacting habitats in the immediate vicinity of new infrastructure installation.  

Intertidal Habitat IEFs 

564. The sensitivity of the IEFs are as detailed in paragraphs 171 to 173, as well as Table 8.21. 

565. The intertidal rock IEF and fucus dominated intertidal rock IEFs are deemed to be of medium vulnerability 

and medium recovery and national value. The sensitivity of the IEFs is therefore, considered to be medium.  

566. The intertidal sands IEF is deemed to be not sensitive and of national value. The sensitivity of the IEF is 

therefore, considered to be negligible.  

Firth of Forth Banks Complex MPA 

567. The sensitivity of the IEFs are as detailed in paragraphs 176 to 180, as well as Table 8.22. 

568. The subtidal sands and gravels IEF, and the shelf banks and mounds IEF are deemed to be of low 

vulnerability, high recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be low. 

569. The ocean quahog IEF is deemed to be not sensitive and of national value. The sensitivity of the IEF is 

therefore, considered to be negligible.  

Berwickshire and North Northumberland Coast SAC 

570. The sensitivity of the IEFs are as detailed in paragraphs 181 to 189, as well as Table 8.23. 

571. The mudflats and sandflats not covered by seawater at low tide IEF is deemed to be of low vulnerability, 

high recoverability and international value. The sensitivity  of the IEF is therefore, considered to be low.  

572. The reefs (subtidal and intertidal rocky reef) IEF is deemed to be of low vulnerability, high recoverability 

and international value. The sensitivity of the IEF is therefore, considered to be medium.  

573. The submerged or partially submerged sea caves IEF is deemed to be of medium vulnerability, medium 

recoverability and international value. The sensitivity of the IEF is therefore, considered to be medium. 

574. The large shallow inlets and bays IEF is deemed to be of low vulnerability, high recoverability and 

international value. The sensitivity of the IEF is therefore, considered to be low. 

Significance of effect 

Subtidal Habitat IEFs 

575. Overall, for the cobble/stony reef outside of an SAC IEF, the rocky reef outside an SAC IEF and the 

moderate energy subtidal rock IEF, the magnitude of the impact is deemed to be low and the sensitivity of 

the receptors is considered to be low. The effect will, therefore, be of minor adverse significance, which 

is not significant in EIA terms, because of the high likelihood of recovery for these IEF to this short -term 

impact. 

576. Overall, for the subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed 

sediments IEF, the magnitude of the cumulative impact is deemed to be low and the sensitivity of the 

receptor is considered to be low. The cumulative impact will, therefore, be of minor adverse significance, 

which is not significant in EIA terms, because of the high likelihood of recovery for these IEF to this short-

term impact. 

577. Overall, for the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF, the 

magnitude of the cumulative impact is deemed to be low and the sensitivity of the receptor is considered 
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to be negligible. The cumulative impact will, therefore, be of minor adverse significance, which is not 

significant in EIA terms, because of the high likelihood of recovery for these IEF to this short-term impact.  

Intertidal Habitat IEFs 

578. Overall, for the intertidal rock IEF and the fucus dominated intertidal rock IEF, the magnitude of the 

cumulative impact is deemed to be negligible and the sensitivity of the receptor is considered to be 

medium. The cumulative impact will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the high likelihood of recovery for these IEF to this short-term impact. 

579. Overall, for the intertidal sands IEF, the magnitude of the cumulative impact is deemed to be negligible 

and the sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be 

of negligible adverse significance, which is not significant in EIA terms, because of the high likelihood of 

recovery for these IEF to this short-term impact.  

Firth of Forth Banks Complex MPA 

580. Overall, for the subtidal sands and gravels IEF, and the shelf banks and mounds IEF, the magnitude of 

the cumulative impact is deemed to be low and the sensitivity of the receptor is considered to be low. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the high likelihood of recovery for these IEF to this short term impact .  

581. Overall, for the ocean quahog IEF, the magnitude of the cumulative impact is deemed to be low and the 

sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be of minor 

adverse significance, which is not significant in EIA terms, because of the high likelihood of recovery for 

these IEF to this short term impact.  

Berwickshire and North Northumberland Coast SAC 

582. Overall, for the mudflats and sandflats not covered by seawater at low tide SAC IEF, the magnitude of the 

cumulative impact is deemed to be negligible and the sensitivity of the receptor is considered to be low. 

The cumulative impact will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms, because of the high likelihood of recovery from this impact and the large distance between this IEF 

and any potentially active construction activities.  

583. Overall, for the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the high likelihood of recovery from this impact and the large distance between this IEF and any 

potentially active construction activities.  

584. Overall, the submerged or partially submerged sea caves IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the high likelihood of recovery from this impact and the large distance between this IEF and any 

potentially active construction activities.  

585. Overall, for the large shallow inlets and bays IEF, the magnitude of the cumulative impact is deemed to be 

negligible and the sensitivity of the receptor is considered to be low. The cumulative impact will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms, because of the high likelihood 

of recovery from this impact and the large distance between this IEF and any potentially active construction 

activities.  

Further mitigation and residual effect 

586. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of increases 

in SSC and associated sediment deposition during the construction phase because the predicted effects 

in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Operation and maintenance phase 

Magnitude of impact 

Subtidal Habitat IEFs 

587. The magnitude of the increase in suspended sediment concentrations and associated  deposition arising 

from maintenance activities, has been assessed as negligible for the Proposed Development alone, as 

described in section 8.11.  

588. The Tier 2 projects outlined in Table 8.34 will all be in their operation and maintenance phases during the 

operation and maintenance phase of the Proposed Development. Therefore, as previously, maintenance 

activities associated with these projects may result in increased SSCs, however these activities would be 

of limited spatial extent and frequency. The cumulative impacts would therefore be of a lesser magnitude 

than the Tier 2 construction phase assessment (i.e. also negligible). 

589. Potential cumulative impacts may relate to maintenance and reburial of the offshore export cables 

coinciding with the use of the Eyemouth disposal site. Maintenance activities are both intermittent and of 

smaller scale than the construction phase and therefore any potential cumulative impacts are less likely to 

occur and be of a smaller scale. 

590. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and of 

high reversibility. The magnitude is therefore, considered to be negligible. 

Intertidal Habitat IEFs 

591. The magnitude of the increase in suspended sediment concentrations and associated deposition  arising 

from the installation of wind turbines and OSP/Offshore convertor station platform foundations, inter-array 

cables and offshore export cables during the operation and maintenance phase for the Proposed 

Development alone was predicted to be negligible. The impact of the cumulative Tier 2 projects is also 

expected to be minimal with other projects located further offshore or using the same intermittent and 

temporary methods of installation. 

592. The cumulative impact is predicted to be of local spatial extent, short term duration and intermittent and of 

high reversibility. The magnitude is therefore, considered to be negligible. 

Firth of Forth Bank Complex MPA 

593. It is predicted that the impact from the cumulative projects would result in additional impact upon the FFBC 

MPA although the overall effect is likely to similar to the Proposed Development.  

594. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and of 

high reversibility. The magnitude is therefore, considered to be low. 

Berwickshire and North Northumberland Coast SAC 

595. It is predicted that the impact would not affect the MPA or other receptors as increased suspended 

sediments from maintenance activities at the Proposed Development and at the Eyemouth disposal site 

are likely to be intermittent and on a smaller scale than the construction phase.  

596. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and of 

high reversibility. The magnitude is therefore, considered to be negligible.  
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Sensitivity of the receptor 

Subtidal Habitat IEFs 

597. The sensitivity of the IEFs are as detailed in paragraphs 161 to 170, as well as Table 8.21 in the project 

alone assessment, and in paragraphs 561 to 563 of the CEA assessment. 

Intertidal Habitat IEFs 

598. The sensitivity of the IEFs are as detailed in paragraphs 171 to 173, as well as Table 8.21 in the project 

alone assessment, and in paragraphs 565 and 566 of the CEA assessment. 

Firth of Forth Banks Complex MPA 

599. The sensitivity of the IEFs are as detailed in paragraphs 176 to 180, as well as Table 8.22 in the project 

alone assessment, and in paragraphs 568 and 569 of the CEA assessment. 

Berwickshire and North Northumberland Coast SAC 

600. The sensitivity of the IEFs are as detailed in paragraphs 181 to 189, as well as Table 8.23 in the project 

alone assessment, and in paragraphs 571 to 574 of the CEA assessment.  

Significance of the effect 

Subtidal Habitat IEFs 

601. Overall, for the cobble/stony reef outside of an SAC IEF, the rocky reef outside an SAC IEF and the 

moderate energy subtidal rock IEF, the magnitude of the impact is deemed to be negligible, and the 

sensitivity of the receptors is considered to be low. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms, because of the very small magnitude and intermittent 

nature of this impact in this phase. 

602. Overall, for the subtidal sand and muddy sand sediments IEF and the subtidal coarse and mixed sediments 

IEF, the magnitude of the cumulative impact is deemed to be negligible, and the sensitivity of the receptor 

is considered to be low. The cumulative impact will, therefore, be of negligible adverse significance, which 

is not significant in EIA terms, because of the very small magnitude and intermittent nature of this impact 

in this phase. 

603. Overall, for the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF, the 

magnitude of the cumulative impact is deemed to be negligible, and the sensitivity of the receptor is 

considered to be negligible. The cumulative impact will, therefore, be of negligible adverse significance, 

which is not significant in EIA terms.  

Intertidal Habitat IEFs 

604. Overall, for the intertidal rock IEF and the fucus dominated intertidal rock IEF, the magnitude of the 

cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be 

medium. The cumulative impact will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the very small magnitude and intermittent nature of this impact in this 

phase. 

605. Overall, for the intertidal sands IEF, the magnitude of the cumulative impact is deemed to be negligible, 

and the sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be 

of negligible adverse significance, which is not significant in EIA terms.  

Firth of Forth Banks Complex MPA 

606. Overall, for the subtidal sands and gravels IEF, and the shelf banks and mounds IEF,  the magnitude of 

the cumulative impact is deemed to be low, and the sensitivity of the receptor is considered to be low. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the very small magnitude and intermittent nature of this impact in this phase .  

607. Overall, for the ocean quahog IEF, the magnitude of the cumulative impact is deemed to be low, and the 

sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be of 

negligible adverse significance, which is not significant in EIA terms.  

Berwickshire and North Northumberland Coast SAC 

608. Overall, for the mudflats and sandflats not covered by seawater at low tide SAC IEF, the magnitude of the 

impact is deemed to be negligible, and the sensitivity of the receptors is considered to be low. The 

cumulative impact will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms, because of the very small magnitude and intermittent nature of this impact in this phase as well as 

the large distance between this SAC and the Proposed Development.   

609. Overall, for the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the very small magnitude and intermittent nature of this impact in this phase as well as the large distance 

between this SAC and the Proposed Development, which is not significant in EIA terms.  

610. Overall, the submerged or partially submerged sea caves IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the very small magnitude and intermittent nature of this impact in this phase as well as the large distance 

between this SAC and the Proposed Development.  

611. Overall, for the large shallow inlets and bays IEF, the magnitude of the cumulative impact is deemed to be 

negligible and the sensitivity of the receptor is considered to be low. The cumulative impact will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms.  

 

Further mitigation and residual effect 

612. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of increases 

in SSC and associated sediment deposition during the construction phase because the likely effects in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Decommissioning phase 

613. As per the maximum design scenario for the Proposed Development, during the decommissioning phase 

all structures above the seabed would be removed. It is proposed to remove all export, inter-array and 

inter-connector cables and scour protection where possible and appropriate to do so . During 

decommissioning cables would be removed by similar processes as undertaken during installat ion 

therefore increases in SSC would be of a similar form and magnitude. Following decommissioning, 

changes in suspended sediments concentration and sedimentation would return to baseline levels as it is 

anticipated that all structures above the seabed level will be completely removed and no further operation 

to disturb the seabed would be required. Therefore, the assessment for the construction phase is deemed 

equally applicable for the decommissioning phase and is not repeated here (see paragraphs 546 to 586). 
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Tier 3 

Construction phase 

Magnitude of impact 

Subtidal Habitat IEFs 

614. During the construction phase of the Proposed Development there is the potential for cumulative impacts 

with three Tier 3 cable installations. The Cambois connection is a 170 km cable route extending 

southwards from the Proposed Development array area. Scoping indicates the project will consist of up to 

four cables installed in 2 m wide trenches up to 3 m in depth. Installation techniques may include jet 

trenching, cable ploughing and mass flow excavator, as ground conditions dictate. Site preparation will be 

required, such as boulder and sand wave clearance as part of the approximately two year construction 

programme.  

615. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and of 

high reversibility. The magnitude is therefore, considered to be low. 

Intertidal Habitat IEFs 

616. The installation parameters, described in paragraph 613, are similar to those of the Proposed Development 

and therefore the magnitude of the impact on the coastal receptors this would be negligible.  The other 

projects described in this tier are unlikely to affect the intertidal habitats.  

617. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and of 

high reversibility. The magnitude is therefore, considered to be negligible.  

Firth of Forth Banks Complex MPA 

618. The Cambois connection export cable route extending southwards from the Proposed Development array 

area will directly impact the Firth of Forth Banks Complex MPA, however the scoping report does not 

provide detail on the potential increase in suspended sediment and associated deposition . It can be 

assumed that the impact will likely be similar to the installation of the offshore export cables and is unlikely 

to result in a cumulative impact greater than the project alone assessment.  

619. The cumulative impact is predicted to be of local spatial extent, short term duration and intermittent and of 

high reversibility. The magnitude is therefore, considered to be low. 

Berwickshire and North Northumberland Coast SAC 

620. As a coastal SAC the magnitude as discussed in paragraph 616 is applicable and therefore the cumulative 

impact is predicted to be of local spatial extent, short term duration and intermittent and of high reversibility. 

The magnitude is therefore, considered to be negligible.  

Sensitivity of the receptor 

Subtidal Habitat IEFs 

621. The sensitivity of the IEFs are as detailed in paragraphs 161 to 170, as well as Table 8.21 in the project 

alone assessment, and in paragraphs 561 to 563 of the CEA assessment. 

Intertidal Habitat IEFs 

622. The sensitivity of the IEFs are as detailed in paragraphs 171 to 173, as well as Table 8.21 in the project 

alone assessment, and in paragraphs 565 and 566 of the CEA assessment. 

Firth of Forth Banks Complex MPA 

623. The sensitivity of the IEFs are as detailed in paragraphs 176 to 180, as well as Table 8.22 in the project 

alone assessment, and in paragraphs 568 and 569 of the CEA assessment. 

Berwickshire and North Northumberland Coast SAC 

624. The sensitivity of the IEFs are as detailed in paragraphs 181 to 189, as well as Table 8.23 in the project 

alone assessment, and in paragraphs 571 to 574 of the CEA assessment. 

Significance of the effect 

Subtidal Habitat IEFs 

625. Overall, for the cobble/stony reef outside of an SAC IEF, the rocky reef outside a SAC IEF and the 

moderate energy subtidal rock IEF, the magnitude of the impact is deemed to be low, and the sensitivity 

of the receptors is considered to be medium. The cumulative impact will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the very small magnitude and intermittent 

nature of this impact in this phase. 

626. Overall, for the subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed 

sediments IEF, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the 

receptor is considered to be low. The cumulative impact will, therefore, be of minor adverse significance, 

which is not significant in EIA terms, because of the very small magnitude and intermittent nature of this 

impact in this phase. 

627. Overall, for the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF, the 

magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor is considered 

to be negligible. The cumulative impact will, therefore, be of minor adverse significance, which is not 

significant in EIA terms, because of the very small magnitude and intermittent nature of this impact in this 

phase.  

Intertidal Habitat IEFs 

628. Overall, for the intertidal rock IEF and the fucus dominated intertidal rock IEF, the magnitude of the 

cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be 

medium. The cumulative impact will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the very small magnitude and intermittent nature of this impact in this 

phase. 

629. Overall, for the intertidal sands IEF, the magnitude of the cumulative impact is deemed to be negligible, 

and the sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be 

of negligible adverse significance, which is not significant in EIA terms.  

Firth of Forth Banks Complex MPA 

630. Overall, for the subtidal sands and gravels IEF, and the shelf banks and mounds IEF, the magnitude of 

the cumulative impact is deemed to be low, and the sensitivity of the receptor is considered to be low. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms.  

631. Overall, for the ocean quahog IEF, the magnitude of the cumulative impact is deemed to be negligible, and 

the sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be of 

minor adverse significance, which is not significant in EIA terms.  

Berwickshire and North Northumberland Coast SAC 

632. Overall, for the mudflats and sandflats not covered by seawater at low tide SAC IEF, the magnitude of the 

cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be low. 

The cumulative impact will, therefore, be of negligible adverse significance, which is not significant in EIA 
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terms, because of the very small magnitude and intermittent nature of this impact in this phase as well as 

the large distance between this SAC and the Proposed Development. 

633. Overall, for the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms.  

634. Overall, the submerged or partially submerged sea caves IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms.   

635. Overall, for the large shallow inlets and bays IEF, the magnitude of the cumulative impact is deemed to be 

negligible and the sensitivity of the receptor is considered to be low. The cumulative impact will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms.  

Further mitigation and residual effect 

636. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of increases 

in SSC and associated sediment deposition during the construction phase because the likely effects in the 

absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Operation and maintenance phase 

Magnitude of impact 

Subtidal Habitat IEFs 

637. During the operation and maintenance phase of the Proposed Development there is the potential for 

cumulative impacts with three Tier 3 cable installations. The CEA for the Cambois connection is based on 

information presented in the Scoping Report submitted in October 2022 (SSER, 2022e). The Cambois 

connection is a 170 km cable route extending southwards from the Proposed Development array area, it 

will therefore directly impact the Firth of Forth Banks Complex MPA. Scoping indicates the project will 

consist of four cables installed in 2 m wide trenches up to 3 m in depth. Installation techniques may include 

jet trenching or MFE techniques as ground conditions dictate. Site preparation will be required, such as 

boulder and sand wave clearance as part of the 36 month construction programme. These installation 

parameters are similar to those of the Proposed Development and therefore the magnitude of the impact 

on the MPA receptors is anticipated to be low whilst at the coastal receptors this would be negligible.  

638. The cumulative impact is predicted to be of local spatial extent, short term duration, intermittent and of 

high reversibility. The magnitude is therefore, considered to be low. 

Intertidal Habitat IEFs 

639. Due to the highly limited nature of the operational activities for the Cambois connection, as well as Eastern 

Link 1 and Eastern Link 2 Cables and their distance from the coast the magnitude of the SSC and 

associated deposition impact in intertidal habitat IEFs is predicted to be negligible.  

Firth of Forth Banks Complex MPA 

640. As previously noted, the Cambois connection export cable route extending southwards from the Proposed 

Development array area and will directly impact the Firth of Forth MPA complex. Eastern Link 1 and 

Eastern Link 2 are at a greater distance and therefore their operation and maintenance activities are 

unlikely to impact upon the MPA. 

641. As a result, the cumulative impact on the Firth of Forth Banks Complex MPA is predicted to be of local 

spatial extent, short term duration, intermittent and of high reversibility.  The magnitude is therefore, 

considered to be low. 

Berwickshire and North Northumberland Coast SAC 

642. As a coastal SAC the magnitude as discussed in paragraph 639 is applicable and therefore the magnitude 

for the Berwickshire and North Northumberland Coast SAC is expected to be negligible.  

Sensitivity of the receptor 

Subtidal Habitat IEFs 

643. The sensitivity of the IEFs are as detailed in paragraphs 161 to 170, as well as Table 8.21 in the project 

alone assessment, and in paragraphs 561 to 563 of the CEA assessment. 

Intertidal Habitat IEFs 

644. The sensitivity of the IEFs are as detailed in paragraphs 171 to 173, as well as Table 8.21 in the project 

alone assessment, and in paragraphs 565 and 566 of the CEA assessment. 

Firth of Forth Banks Complex MPA 

645. The sensitivity of the IEFs are as detailed in paragraphs 176 to 180, as well as Table 8.22 in the project 

alone assessment, and in paragraphs 568 and 569 of the CEA assessment. 

Berwickshire and North Northumberland Coast SAC 

646. The sensitivity of the IEFs are as detailed in paragraphs 181 to 189, as well as Table 8.23 in the project 

alone assessment, and in paragraphs 571 to 574 of the CEA assessment. 

Significance of the effect 

Subtidal Habitat IEFs 

647. Overall, for the cobble/stony reef outside of an SAC IEF, the rocky reef outside a SAC IEF and the 

moderate energy subtidal rock IEF, the magnitude of the impact is deemed to be negligible, and the 

sensitivity of the receptors is considered to be medium. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms, because of the very small magnitude and intermittent 

nature of this impact in this phase. 

648. Overall, for the subtidal sand and muddy sand sediments IEF and the subtidal coarse and mixed sediments 

IEF, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor is 

considered to be low. The cumulative impact will, therefore, be of negligible adverse significance, which 

is not significant in EIA terms, because of the very small magnitude and intermittent nature of this impact 

in this phase. 

649. Overall, for the seapens and burrowing megafauna IEF and the Sabellaria reef outside of an SAC IEF, the 

magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor is considered 

to be negligible. The cumulative impact will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the very small magnitude and intermittent nature of this impact in this 

phase.  

Intertidal Habitat IEFs 

650. Overall, for the intertidal rock IEF and the fucus dominated intertidal rock IEF, the magnitude of the 

cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be 

medium. The cumulative impact will, therefore, be of negligible adverse significance, which is not 

significant in EIA terms, because of the very small magnitude and intermittent nature of this impact in this 

phase and therefore high likelihood of recovery. 
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651. Overall, for the intertidal sands IEF, the magnitude of the cumulative impact is deemed to be negligible, 

and the sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be 

of negligible adverse significance, which is not significant in EIA terms.  

Firth of Forth Banks Complex MPA 

652. Overall, for the subtidal sands and gravels IEF, and the shelf banks and mounds IEF,  the magnitude of 

the cumulative impact is deemed to be low, and the sensitivity of the receptor is considered to be low. The 

cumulative impact will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms, because of the very small magnitude and intermittent nature of this impact in this phase.  

653. Overall, for the ocean quahog IEF, the magnitude of the cumulative impact is deemed to be low, and the 

sensitivity of the receptor is considered to be negligible. The cumulative impact will, therefore, be of 

negligible adverse significance, which is not significant in EIA terms, because of the very small magnitude 

and intermittent nature of this impact in this phase.  

Berwickshire and North Northumberland Coast SAC 

654. Overall, for the mudflats and sandflats not covered by seawater at low tide SAC IEF, the magnitude of the 

cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be low. 

The cumulative impact will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms because of the very small magnitude and intermittent nature of this impact in this phase as well as 

the large distance between this SAC and the Proposed Development.  

655. Overall, for the reefs (subtidal and intertidal rocky reef) IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the very small magnitude and intermittent nature of this impact in this phase as well as the large distance 

between this SAC and the Proposed Development, which is not significant in EIA terms.  

656. Overall, the submerged or partially submerged sea caves IEF, the magnitude of the cumulative impact is 

deemed to be negligible and the sensitivity of the receptor is considered to be medium. The cumulative 

impact will, therefore, be of negligible adverse significance, which is not significant in EIA terms, because 

of the very small magnitude and intermittent nature of this impact in this phase as well as the large distance 

between this SAC and the Proposed Development.  

657. Overall, for the large shallow inlets and bays IEF, the magnitude of the cumulative impact is deemed to be 

negligible and the sensitivity of the receptor is considered to be low. The cumulative impact will, therefore, 

be of negligible adverse significance, which is not significant in EIA terms, because of the very small 

magnitude and intermittent nature of this impact in this phase as well as the large distance between this 

SAC and the Proposed Development.  

Further mitigation and residual effect 

658. No benthic subtidal and intertidal ecology mitigation is considered necessary  for the impact of increases 

in SSC and associated sediment deposition during the operation and maintenance phase because the 

likely effects in the absence of further mitigation (beyond the designed in measures outlined in section 

8.10), are not significant in EIA terms. 

Decommissioning phase 

659. As per the maximum design scenario, during the decommissioning phase all structures above the seabed 

would be removed. It is proposed to remove all export, inter-array and inter-connector cables and scour 

protection where possible and appropriate to do so. During decommissioning cables would be removed by 

similar processes as undertaken during installation therefore increases in suspended sediment 

concentrations would be of a similar form and magnitude. Following decommissioning, changes in 

suspended sediments concentration and sedimentation would return to baseline levels as it is anticipated 

that all structures above the seabed level will be completely removed and no further operation to disturb 

the seabed would be required. Therefore, the assessment for construction phase is deemed equally 

applicable for the decommissioning phase and is not repeated here (paragraphs 614 to 636). 

 

LONG TERM SUBTIDAL HABITAT LOSS 

Tier 2 

Construction and operation and maintenance phase 

Magnitude of impact 

Subtidal Habitat IEFs 

660. Long term habitat loss will occur directly under all structures on the seabed, associated scour protection 

and cable protection, where this is required. Magnitude has been considered for the construction and 

operation and maintenance phases combined as the structures will be placed during construction and will 

be in place, with habitat loss continuing during the operation and maintenance phase.  

661. The installation of the Tier 2 projects outlined in Table 8.34 may lead to cumulative long term subtidal 

habitat loss of up to 15,014,156 m2 or 0.18% of the benthic subtidal and intertidal ecology CEA study area. 

Table 8.34 shows all projects/plans/activities considered in the Tier 2 assessment which are Inch Cape 

Offshore Wind Farm, Neart na Gaoithe Offshore Wind Farm, Seagreen 1, the Seagreen 1A Project, 

Seagreen 1A Export Cable Corridor, Eastern Link 1 and Eastern Link 2. 

662. The presence of offshore infrastructure at the Inch Cape Offshore Wind Farm may result in 2,470,000  m2 

of long-term subtidal habitat loss (Inch Cape Offshore Limited, 2018). The presence of offshore 

infrastructure at Neart na Gaoithe Offshore Wind Farm may result in a total of 361,000 m 2 of long-term 

habitat loss (Mainstream Renewable Power, 2019). The maximum design scenario for long term habitat 

loss associated with Seagreen 1 and the Seagreen 1A Project have been calculated using the approach, 

and the publicly available information, detailed in paragraph 490. Using this approach, the presence of 

offshore infrastructure at Seagreen 1 may result in a total of 2,026,045 m2 of long-term habitat loss 

(Seagreen Wind Energy, 2012) and the Seagreen 1A Project may result in a total of 158,055 m2 of long-

term habitat loss. The Seagreen 1A Export Cable Corridor Environmental Statement does not present a 

specific value for long term habitat loss, however, it is assumed that cable protection will be 6 m wide and 

may be required for up to 20% of the 110 km offshore export cable (Seagreen Wind Energy Ltd., 2021). 

Eastern Link 1’s environmental appraisal does not provide specific values for long term habitat loss except 

to state rock berm of a 7 m width will be installed. The cables installed as a result of Eastern Link 2 

(National Grid Electricity Transmission and Scottish Hydro Electric Transmission plc , 2022) will result in 

2,200,200 m2 of long term habitat loss. Additionally only 24% of the 176 km Eastern Link 1 cable and only 

18% of the 436 km Eastern Link 2 cables will be within the Proposed Development benthic subtidal and 

intertidal study area therefore only a proportion of the overall impact will be cumulative. The details of the 

activities resulting in long term subtidal habitat loss from each wind farm are outlined in Table 8.38.  

663. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 
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Table 8.38: Total Area and Component Parts of Long Term Subtidal Habitat Loss of the Relevant 
Cumulative Projects in Tier 2 the Construction and Operation and Maintenance Phases of the 
Proposed Development 

Project Total Area of Long Term 
Subtidal Habitat Loss (m2) 

Component Parts of Long Term Subtidal Loss 

Proposed 
Development 

7,798,856 See Table 8.10. 

Inch Cape 
Offshore Wind 
Farm (Inch 
Cape Offshore 
Limited, 2018) 

2,470,000 Long term habitat loss will result from: 

• wind turbine foundations; 

• OSP/Offshore convertor station platform foundations,  

• meteorological mast foundations; 

• inter-array cable scour protection; and 

• offshore export cables protection. 

Numbers presented in this table are based on the 2014 ES. It is noted that 
the 2018 Environmental Statement assessed a smaller project (i.e. fewer 
wind turbines), although the total area associated with this assessment of 
effect was not updated from 2014. Therefore, the numbers presented here 
are considered to be conservative. 

Neart na 
Gaoithe 
Offshore Wind 
Farm 
(Mainstream 
Renewable 
Power, 2019) 

361,000 Long term habitat loss will result from: 

• gravity base foundation wind turbines; 

• OSP/Offshore convertor station platform jacket foundations; 

• inter-array cable scour protection, and; 

• offshore export cables scour protection. 

Seagreen 1A 
Project 
(Seagreen 
Wind Energy, 
2012) 

158,055 Long term habitat loss will result from: 

• gravity base foundation wind turbines,  

• tubular jacket suction pile foundation wind turbines  

• OSPs/Offshore convertor station platforms; and 

• rock placement or mattress cable protection for the inter-array and 
interconnector cables. 

Seagreen 1 
(Seagreen 
Wind Energy, 
2012) 

2,026,045 Long term habitat loss will result from: 

• gravity base foundation wind turbines,  

• tubular jacket suction pile foundation wind turbines  

• OSPs/Offshore convertor station platforms; 

• meteorological masts; 

• rock placement or mattress cable protection for the inter-array cables; 
and 

• rock placement or mattress cable protection for the offshore export 
cables. 

Seagreen 1A 
Export Cable 
Corridor 
(Seagreen 
Wind Energy 
Ltd., 2021) 

Not presented in ES It is assumed that 20% of the cable length will require rock protection, with 
an approximate cable length of 110 km.  

Eastern Link 1 
(National Grid 
Electricity 
Transmission 
and Scottish 
Power 

No values provided in the 
environmental appraisal. 

Long term habitat loss will result from: 

• remedial or planned rock berm. 

 

Project Total Area of Long Term 
Subtidal Habitat Loss (m2) 

Component Parts of Long Term Subtidal Loss 

Transmission, 
2022) 

Eastern Link 2 
(National Grid 
Electricity 
Transmission 
and Scottish 
Hydro Electric 
Transmission 
plc, 2022) 

2,200,200 Long term habitat loss will result from: 

• remedial or planned rock berm; 

• pipeline crossings; and 

• rock protection at landfall. 

Cumulative 
long term 
subtidal habitat 
loss 

15,014,156  

 

Firth of Forth Banks Complex MPA 

664. Neither Inch Cape Offshore Wind Farm, nor Neart na Gaoithe Offshore Wind Farm have a spatial overlap 

with the FFBC MPA, however Seagreen 1 and Seagreen 1A Project do overlap with the FFBC MPA. 

Together Seagreen 1 and Seagreen 1A Project overlaps with 7.17% of the FFBC MPA, which represents 

31.59% of the total area of Seagreen 1 and Seagreen 1A Project. Based on the MPA assessment 

undertaken for Seagreen 1 (including the Seagreen 1A Project elements), up to 1,032,566 m2 of long term 

subtidal habitat loss from Seagreen 1 and Seagreen 1A Project infrastructure may occur within FFBC MPA, 

which will occur within Scalp and Wee Bankie and Montrose Bank (MS-LOT, 2014). Seagreen 1A Export 

Cable Corridor also overlaps with the FFBC MPA, the area of overlap represents 3.8% of the total area of 

the MPA. The MPA Assessment undertaken for Seagreen 1A Export Cable Corridor assumes that cable 

protection will be 6 m wide and may cover up to 20% of the 110 km offshore export cables. Not all cable 

protection, however, will be installed in the MPA and there is the possibility that no cable protection would 

be required in the MPA for the Seagreen 1A Export Cable Corridor (see Figure 3-4 in Seagreen Wind 

Energy Ltd., 2021). There may be up to 2,996,164 m2 of cumulative long term habitat loss, from Seagreen 

1 and Seagreen 1A Project and the Proposed Development, within the FFBC MPA, which equates to 0.14% 

of the total area of the MPA. 

665. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 

Sensitivity of receptor 

Subtidal Habitat IEFs 

666. The sensitivity of the IEFs are as detailed in paragraphs 289 to 292 and Table 8.25. 

667. The benthic ecology subtidal IEFs are deemed to be of high vulnerability,  low recoverability, and regional 

to national value. The sensitivity of the IEFs is therefore, considered to be high.  

668. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. This is because of the highly localised nature of the impact only causing habitat loss in discrete 

locations spread cross the Proposed Development.  

Firth of Forth Banks Complex MPA 

669. The sensitivity of the IEFs found in FFBC MPA are as detailed in paragraphs 293 to 298 and Table 8.26. 
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670. The subtidal sands and gravels IEF and shelf banks and mounds IEF are deemed to be of high vulnerability, 

low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to be high. 

671. The ocean quahog IEF is deemed to be of high vulnerability, low recoverability, and national value. The 

sensitivity of the IEF is therefore, considered to be high.  

Significance of effect 

Subtidal Habitat IEFs 

672. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor 

(subtidal sand and muddy sand sediments, subtidal coarse and mixed sediments, Sabellaria reef outside 

of an SAC, moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef 

outside an SAC IEF) is considered to be high. The cumulative impact will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the limited extent of this impact as well as 

the ability of some of these IEFs to colonise the installed infrastructure. 

Firth of Forth Banks Complex MPA 

673. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the limited extent of this impact within the wider context of the MPA. 

Further mitigation and residual effect 

674. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact long  term 

habitat loss during the decommissioning phase because the likely effects in the absence of further 

mitigation (beyond the designed in measures outlined in section 8.10), are not significant in EIA terms. 

Decommissioning Phase 

675. There are no Tier 2 projects active in the Proposed Development decommissioning phase to consider for 

cumulative impacts based on current knowledge. Any programme changes resulting in decommissioning 

overlap with the Proposed Development are considered in paragraph 482. 

Tier 3 

Construction and operation and maintenance phase 

Magnitude of impact 

Subtidal Habitat IEFs 

676. The only Tier 3 projects which have been identified in the CEA with the potential to result in cumulative 

long-term habitat loss with the Proposed Development is the Cambois connection.  

677. The values for the Cambois connection and the predicted extent of long term habitat loss associated with 

this project is presented in Table 8.39 and are based on information presented in the Cambois connection 

Scoping Report (SSER, 2022e) submitted in October 2022.  

678. The installation of the Tier 2 and 3 projects may lead to cumulative long term subtidal habitat loss of up to 

15,320,156 m2 or 0.18% of the benthic subtidal and intertidal ecology CEA study area. 

679. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 

 

Table 8.39: Total Area and Component Parts of Long Term Subtidal Habitat Loss of the Relevant 
Cumulative Projects in Tier 3 the Construction and Operation and Maintenance Phases of the 
Proposed Development 

Project Total Area of Long Term 

Subtidal Habitat Loss (m2) 

Component Parts of Long Term Subtidal Loss 

Tier 1 and Tier 2 15,014,156 See Table 8.38. 

Cambois connection 306,000 This long term habitat loss is assumed to come from the 
installation of 102 km (15% of the total cable length) of cable 
protection with a width of 3 m in the form of rock/mattress 
protection. 

Total cumulative long 
term habitat loss 

15,320,156 N/A 

 

Firth of Forth Banks Complex MPA 

680. In addition to the cumulative long term habitat loss which will occur as a result of Tier 2 projects, namely 

Seagreen 1 and Seagreen 1A Project, within the FFBC MPA Cambois connection also overlaps with the 

FFBC MPA. For the Cambois connection it is assumed that cable protection will be 3 m wide and may 

cover up to 15% of the four 170 km offshore export cables, however only up to 252 km of the total 680 km 

of cables could occur within the FFBC MPA, resulting in a maximum potential habitat loss of up to 

113,400 m2 associated with cable protection within the FFBC MPA. This represents 0.0053% of the total 

area of the MPA or 0.02% of the total area of Berwick Bank. Not all cable protection, however, will be 

installed in the MPA and there is the possibility that no cable protection would be required in the MPA as 

the locations are not yet known. This results in up to 3,109,565 m2 of cumulative long term habitat loss, 

from Seagreen 1, Seagreen 1A Project, Cambois connection and the Proposed Development, within the 

FFBC MPA, which equates to 0.15% of the total area of the MPA. 

681. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and low 

reversibility during the lifetime of the Proposed Development. It is predicted that the impact will affect the 

receptor directly. The magnitude is therefore, considered to be low. 

Sensitivity of receptor 

Subtidal Habitat IEFs 

682. The sensitivity of the receptors is detailed in paragraphs 666 to 668. 

Firth of Forth Banks Complex MPA 

683. The sensitivity of the receptors is detailed in paragraphs 669 to 671. 

Significance of effect 

Subtidal Habitat IEFs 

684. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptors 

(subtidal sand and muddy sand sediments, subtidal coarse and mixed sediments, Sabellaria reef outside 

of an SAC, moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef 

outside an SAC IEF) is considered to be high. The cumulative impact will, therefore, be of minor adverse 
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significance, which is not significant in EIA terms, because of the limited extent of this impact across these 

IEFs as well as the ability of some of these IEFs to utilise the new infrastructure . 

Firth of Forth Banks Complex MPA 

685. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptors 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

this is because of the limited extent of the infrastructure within these IEF and the lack of deteriorative 

effects. 

Further mitigation and residual effect 

686. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact long  term 

habitat loss during the decommissioning phase because the likely effects in the absence of further 

mitigation (beyond the designed in measures outlined in section 8.10), are not significant in EIA terms. 

Decommissioning phase 

687. There are not any Tier 3 projects active in the Proposed Development decommissioning phase to consider 

for cumulative impacts based on current knowledge. Any programme changes resulting in 

decommissioning overlap with the Proposed Development are considered in paragraph 482. 

COLONISATION OF HARD STRUCTURES 

Tier 2 

Operation and maintenance phase 

Subtidal Habitat IEFs 

688. The introduction of hard substrate into areas of predominantly soft sediments has the potential to alter 

community composition and biodiversity. This impact is only relevant to the operation and maintenance 

phase as colonisation can only begin post construction. The presence of the projects listed in Table 8.34 

has the potential to lead to cumulative impacts arising from the colonisation of up to 17,513,271 m2 of hard 

structures (0.21% of the benthic subtidal and intertidal ecology CEA study area) from 617 wind turbines, 

19 OSPs/Offshore convertor station platforms, five meteorological masts, 1,049.45 km of cable protection 

and 88 cable crossings. Table 8.34 lists all projects/plans/activities considered in the Tier 2 assessment 

which are Inch Cape Offshore Wind Farm, Neart na Gaoithe Offshore Wind Farm, Seagreen 1, the 

Seagreen 1A Project, the Seagreen 1A Export Cable Corridor, Eastern Link 1 and Eastern Link 2.  

689. There are no values provided in the Environmental Statement for Seagreen 1A Export Cable Corridor 

however 20% of the 110 km may require cable protection up to 6 m wide (Seagreen Wind Energy Ltd., 

2021).  

690. Inch Cape Offshore Wind Farm is likely to contribute to cumulative impacts from the colonisation of hard 

structures through the presence of 213 wind turbines, five substations, and three meteorological mast, as 

well as cable protection for the inter-array and offshore export cables. In the Environmental Statement, it 

is stated that the amount of new hard substrate resulting from Inch Cape Offshore Wind Farm is equivalent 

to the amount of long term habitat loss (Inch Cape Offshore Limited, 2018) which is described in Table 

8.38 and equates to 2,470,000 m2 of new hard structures (Inch Cape Offshore Limited, 2018).  

691. At the Neart na Gaoithe Offshore Wind Farm colonisation of hard substrate is likely to result from the 

presence of gravity base foundations for the wind turbine foundations, substation foundations, scour 

protection and cable protection. The amount of new hard substrate available equates to 460,000 m2 of 

new hard structures (Mainstream Renewable Power, 2019). 

692. The Seagreen 1 maximum design scenarios for colonisation of hard structures, as stated in the 

Environmental Statement (Seagreen Wind Energy, 2012), assumes that the area available for colonisation 

is expected to be approximately the same area as is considered for long term habitat loss, the components 

of which are described in Table 8.38. The methodology adopted for the purposes of this assessment to 

calculate the maximum design scenario for the 114 wind turbines associated with Seagreen 1 is outlined 

in paragraph 490. The maximum design scenario for Seagreen 1 equates to up to 2,026,045 m2 of new 

hard structure (Seagreen Wind Energy, 2012). 

693. The maximum design scenario for the Seagreen 1A Project has been calculated using the methodology 

and publicly available information outlined in paragraph 490. Using these assumption, the area available 

for colonisation as a result of the Seagreen 1A Project is expected to be approximately the same area as 

that considered for long term habitat loss, the components of which are described in Table 8.38 and 

equates to 158,055 m2 of new hard structure. 

694. The hard substrate installed for Eastern Link 1 includes rock berm with a maximum width of 7 m, no further 

values regarding hard substrate have been provided (National Grid Electricity Transmission and Scottish 

Power Transmission, 2022). 

695. The hard substrate installed for Eastern Link 2 includes rock berms up to 138 km, six pipeline crossings, 

18 cable crossings and rock protection at the landfall. The amount of new hard substrate available is 

equivalent to the amount of long term habitat loss which is described in Table 8.38 and equates to 

2,200,200 m2 of new hard structures (National Grid Electricity Transmission and Scottish Hydro Electric 

Transmission plc, 2022). 

696. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 

Firth of Forth Banks Complex MPA 

697. Neither Inch Cape Offshore Wind Farm, nor Neart na Gaoithe Offshore Wind Farm have a spatial overlap 

with the FFBC MPA, however Seagreen 1 and Seagreen 1A Project do overlap with the FFBC MPA. In 

total Seagreen 1 and Seagreen 1A Project overlaps with 7.17% of the FFBC MPA, which represents 

31.59% of the total area of Seagreen 1 and Seagreen 1A project. Based on the MPA assessment for 

Seagreen 1 and Seagreen 1A Project MS-LOT, 2014), 1,032,566 m2 of long term subtidal habitat loss from 

Seagreen 1 and Seagreen 1A Project infrastructure may occur within FFBC MPA, all of which within Scalp 

and Wee Bankie (Marine Scotland, 2014). Whilst not all of this will represent habitat creation, for the 

purposes of this assessment it is conservatively assumed to be equivalent. The Seagreen 1A Export Cable 

Corridor also overlaps with the FFBC MPA, the area of overlap represents 3.8% of the total area of the 

MPA. The MPA Assessment undertaken for Seagreen 1A Export Cable Corridor assumes that cable 

protection will be 6 m wide and may cover up to 20% of the 110 km offshore export cables. Not all cable 

protection, however, will be installed in the MPA and there is the possibility that no cable protection would 

be required in the MPA for the Seagreen 1A Export Cable Corridor (see Figure 3-4 in Seagreen Wind 

Energy Ltd., 2021). There may be up to 3,748,131 m2 of cumulative long term habitat creation within the 

FFBC MPA resulting from Seagreen 1 and Seagreen 1A Project together with the Proposed Development, 

which equates to 0.18% of the total area of the MPA. 

698. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 
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Sensitivity of the receptor 

Subtidal Habitat IEFs 

699. The sensitivity of the IEFs are as detailed in paragraphs 329 to 336. 

700. All of the benthic ecology subtidal IEFs are deemed to be of high vulnerabili ty, low recoverability, and 

regional to national value. The sensitivity of the IEFs is therefore, considered to be high.  

701. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. Colonisation is likely to only occur on new infrastructure and not extend far beyond the 

infrastructure because the communities colonising the hard structures are unlikely to be suited to the 

sedimentary habitats which the Proposed Development is largely composed of. In regard to rocky and 

cobble/stony reefs the species which colonise the hard substrate are likely to be similar to the baseline 

communities therefore potentially extending the available space for communities from these IEFs. 

Ultimately the colonisation of new structures is unlikely to present a change in the seabed habitats and 

therefor the national status of the relevant PMF(s) will be preserved. 

Firth of Forth Banks Complex MPA 

702. The sensitivity of the IEFs are as detailed in paragraphs 338 to 340. 

703. The subtidal sands and gravels IEF and the shelf banks and mounds IEF are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

704. The ocean quahog IEF is deemed to be of high vulnerability, low recoverability, and national value. The 

sensitivity of the IEF is therefore, considered to be high.  

Significance of the effect 

Subtidal Habitat IEFs 

705. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor 

(subtidal sand and muddy sand sediments, subtidal coarse and mixed sediments, Sabellaria reef outside 

of an SAC, moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef 

outside an SAC IEF) is considered to be high. The cumulative impact will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the limited extent of this impact across these 

IEFs as well as the ability of some of these IEFs to utilise the new infrastructure . 

Firth of Forth Banks Complex MPA 

706. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptor 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

this is because of the limited extent of the infrastructure within these IEF and the lack of deteriorative 

effects. 

Further mitigation and residual effect 

707. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of colonisation 

of hard structures because the likely effects in the absence of further mitigation (beyond the designed in 

measures outlined in section 8.10), are not significant in EIA terms. 

Tier 3 

Operation and maintenance phase 

Subtidal Habitat IEFs 

708. The Tier 3 projects which have been identified in the CEA with the potential to result in cumulative 

colonisation of hard substrate with the Proposed Development is the Cambois connection.  

709. The Cambois connection has the potential to create 306,000 m2 of new hard habitat associated with 

rock/mattress cable protection which represents protection covering 15% the total length the four offshore 

export cables, therefore it is likely that only a proportion of the cable protection will occupy the benthic 

subtidal and intertidal ecology CEA study area, or potentially none of it. The cable protection represents a 

change in seabed type, the effects of which are described in paragraphs 319 to 323, however as the cable 

protection does not extend in to the water column the opportunity for colonisation by some species is 

reduced. The presence of the Tier 2 and 3 projects has the potential to lead to cumulative impacts arising 

from the colonisation of up to 17,819,271 m2 of hard structures (0.21% of the benthic subtidal and intertidal 

ecology CEA study area). 

710. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 

Firth of Forth Banks Complex MPA 

711. In addition to the cumulative hard structures resulting from Tier 2 projects, namely Seagreen 1 and 

Seagreen 1A Project, within the FFBC MPA, Cambois connection also overlaps with the FFBC MPA. For 

Cambois connection it is assumed that cable protection will be 3 m wide and may cover up to 15% of the 

four 170 km offshore export cables, however only 252 km of cable will be within the FFBC MPA, resulting 

in a maximum of up to 113,400 m2 of habitat creation associated with cable protection for this project within 

the FFBC MPA. This represents 0.005% of the total area of the MPA or 0.02% of the total area of Berwick 

Bank. Not all cable protection, however, will be installed in the MPA and there is the possibility that no 

cable protection would be required in the MPA as the locations are not yet known. This results in up to 

3,861,531 m2 of cumulative area of hard structures which could be colonised, from Seagreen 1, Seagreen 

1A Project, Cambois connection and the Proposed Development, within the FFBC MPA, which equates to 

0.18% of the total area of the MPA. 

712. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and low 

reversibility during the lifetime of the Proposed Development. It is predicted that the impact will affect the 

receptor directly. The magnitude is therefore, considered to be low. 

Sensitivity of the receptor 

Subtidal Habitat IEFs 

713. The sensitivities of the subtidal habitat IEFs are described in paragraphs 699 to 701. 

Firth of Forth Banks Complex MPA 

714. The sensitivities of the Firth of Forth banks Complex MPA IEFs is described in paragraphs 702 to 704. 

Significance of the effect 

Subtidal Habitat IEFs 

715. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptors 

(subtidal sand and muddy sand sediments, subtidal coarse and mixed sediments, Sabellaria reef outside 
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of an SAC, moderate energy subtidal rock IEF, cobble/stony reef outside of an SAC IEF and rocky reef 

outside an SAC IEF) is considered to be high. The cumulative impact will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the limited extent of this impact across these 

IEFs as well as the ability of some of these IEFs to utilise the new infrastructure . 

Firth of Forth Banks Complex MPA 

716. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the receptors 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms 

this is because of the limited extent of the infrastructure within these IEF and the lack of deteriorative 

effects. 

Further mitigation and residual effect 

717. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of colonisation 

of hard structures because the likely effects in the absence of further mitigation (beyond the designed in 

measures outlined in section 8.10), are not significant in EIA terms. 

INCREASED RISK OF INTRODUCTION AND SPREAD OF INVASIVE AND NON-NATIVE SPECIES 

Tier 2 

Construction, operation and maintenance and decommissioning phases 

718. The risk of introduction and spread of INNS during the construction, operation and maintenance, and 

decommissioning phases of the cumulative projects has been considered in this assessment. Magnitude 

has been considered for all three phases combined as the increased r isk of introduction and spread of 

INNS is as a result of all phases combined.  

Magnitude of impact 

Subtidal Habitat IEFs 

719. The introduction of hard substrate into areas of predominantly soft sediments has the potential to alter 

community composition and biodiversity and to facilitate the spread/introduction of INNS. The latter may 

be particularly important with regards to cumulative impacts as several offshore structures in relatively 

close proximity could enable the spread of INNS. Table 8.34 lists all projects/plans/activities considered in 

the Tier 2 assessment which are Inch Cape Offshore Wind Farm, Neart na Gaoithe Offshore Wind Farm, 

Seagreen 1, the Seagreen 1A Project, Seagreen 1A Export Cable Corridor, Eastern Link 1 and Eastern 

Link 2. The total cumulative area of hard structures available for colonisation is expected to be up to 

15,313,071 m2. Additionally, there may be up to 210,800 cumulative vessel trips, not including those for 

Neart na Gaoithe. 

720. Inch Cape Offshore Wind Farm has the potential to introduce INNS in the construction phase through the 

movement of vessels (six per day during the operation and maintenance phase) associated with the 

installation of the wind turbines, substations, inter-array and offshore export cables, and the associated 

works (Inch Cape Offshore Limited, 2018). In the operation and maintenance phase of the project INNS 

introduction can result from the introduction of new substrate installed in the construction phase, the 

amount of hard substrate introduced is equivalent to the long term habitat loss which is described in Table 

8.38 (Inch Cape Offshore Limited, 2018). 

721. Neart na Gaoithe Offshore Wind Farm has the potential to introduce INNS in the construction and operation 

and maintenance phase as a result of the introduction of hard substrate, the area of the projects which is 

considered to be equal to the area of long term habitat loss (Mainstream Renewable Power, 2019). This 

involves the introduction of wind turbines, substations, meteorological masts, and inter-array and offshore 

export cables protection. The details of which are in paragraph 691(Mainstream Renewable Power, 2019). 

Vessel movements may also contribute to INNS however no quantification of this is provided in the 

environmental statement. 

722. The Seagreen 1 assessment did not consider the risk of INNS; however, INNS introduction and spread 

could result from the introduction of foundations for the 114 and other offshore infrastructure, the details 

of which are in Table 8.38 (Seagreen Wind Energy, 2012). Additionally, the risk of the spread and 

introduction of INNS may occur during operation and maintenance as a result of the potential for a 

maximum of 52,800 trips by maintenance vessels over the maximum 30-year lifespan of the wind farm. 

723. The Seagreen 1A Project did not consider the risk of INNS; however, INNS may result from the introduction 

of foundations for 36 wind turbines and the other offshore infrastructure detailed in Table 8.38. Additionally, 

the risk may be increased during the operation and maintenance of Seagreen 1A Project from maintenance 

vessels movements within the project area over the maximum 30-year lifespan of the wind farm. 

724. There are no values provided for Seagreen 1A Export Cable Corridor however up to 20% of the 110 km 

cable may require cable protection up to 6 m wide (Seagreen Wind Energy Ltd., 2021).  

725. The environmental appraisals for Eastern Link 1 and 2 did not specifically evaluate this impact however 

there is the potential for the introduction of INNS as a result of hard substrate introduction which is 

considered to be equal to the area of long term habitat loss. The details of which are in Table 8.38 (National 

Grid Electricity Transmission and Scottish Power Transmission, 2022; National Grid Electricity 

Transmission and Scottish Hydro Electric Transmission plc, 2022). Vessel movements may also contribute 

to INNS however no quantification of this is provided in the environmental appraisal.  

726. The introduction and spread of INNS during the decommissioning phase in each project is expected to be 

the same as the construction phase as similar activities will occur.  

727. The total cumulative area of hard structures available for colonisation by INNS is expected to be up to 

17,513,271 m2. Additionally, there will be 210,800 cumulative vessel trips, not including those for Neart na 

Gaoithe. 

728. The cumulative impact is predicted to be of regional spatial extent, long term duration, continuous and low 

reversibility for the lifetime of the Proposed Development. It is predicted that the impact will affect the 

receptor directly. The magnitude is therefore considered to be low. 

Firth of Forth Banks Complex MPA 

729. Neither Inch Cape Offshore Wind Farm, nor Neart na Gaoithe Offshore Wind Farm have a spatial overlap 

with the FFBC MPA, however Seagreen 1 and Seagreen 1A Project do overlap with the FFBC MPA. In 

total Seagreen 1 and Seagreen 1A Project overlaps with 7.17% of the FFBC MPA, which represents 

31.59% of the total area of Seagreen 1 and Seagreen 1A Project. Based on the MPA assessment for 

Seagreen 1 and Seagreen 1A Project, 1,032,566 m2 of long term subtidal habitat loss associated with 

Seagreen 1 and Seagreen 1A Project infrastructure may occur within FFBC MPA, all of which will occur 

within Scalp and Wee Bankie (MS-LOT, 2014). Seagreen 1A Export Cable Corridor also overlaps with the 

FFBC MPA, the area of overlap represents 3.8% of the total area of the MPA. The MPA Assessment 

undertaken for Seagreen 1A Export Cable Corridor (Seagreen Wind Energy Ltd., 2021) assumes that cable 

protection will be 6 m wide and may be required for up to 20% of the 110 km offshore export cables. Not 

all cable protection, however, will be installed in the MPA and there is the possibility that no cable protection 

would be required in the MPA for the Seagreen 1A Export Cable Corridor (see Figure 3-4 in Seagreen 

Wind Energy Ltd., 2021). There may be up to 3,748,131 m2 of cumulative hard structures which would 

increase the risk of INNS introduction and spread within the FFBC MPA resulting from Seagreen 1 and 
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Seagreen 1A Project together with the Proposed Development, which equates to 0.18% of the total area 

of the MPA. 

730. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and low 

reversibility for the lifetime of the Proposed Development. It is predicted that the impact will affect the 

receptor directly. The magnitude is therefore, considered to be low. 

Sensitivity of receptor 

Subtidal Habitat IEFs 

731. The sensitivity of the IEFs are as detailed in paragraphs 372 to 382, as well as Table 8.27.  

732. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be of high vulnerability, low recoverability, and regional value. The sensitivit y of all the IEFs is 

therefore, considered to be high. 

733. The moderate energy subtidal rock IEF is deemed to be of high vulnerability, low recoverability, and 

national value. The sensitivity of all the IEFs is therefore, considered to be high. 

734. The Sabellaria reef outside of an SAC IEF is deemed to be of low vulnerability, high recoverability, and 

national value. The sensitivity of the IEF is therefore, considered to be low. 

735. The seapens and burrowing megafauna IEF, the cobble/stony reef outside of an SAC IEF, and the rocky 

reef outside an SAC IEF do not have enough evidence in MarESA or FeAST to determine their sensitivity 

to INNS. A precautionary approach therefore assumes that they are deemed to be of high vulnerability, 

low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to be high. 

736. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. This can be justified as the potential area if impact based on the designed in measures to reduce 

the potential introduction of INNS coupled with the very small amount of relevant INNS in the region, as 

well as the suitability of these habitats to the INNS in the area means the impact is unlikely to change the 

national status of these PMF(s).  

Firth of Forth Banks Complex MPA 

737. The sensitivity of the IEFs within the FFBC MPA are as detailed in paragraphs 383 to 386, as well as Table 

8.28.  

738. The subtidal sands and gravels IEF and the shelf banks and mounds IEF are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

739. Ocean quahog were not assessed by either MarESA or FeAST so their sensitivity to INNS is unknown. 

They are however slow to reach sexual maturity, taking between 5 and 11 years depending on growth rate 

(Thorarinsdóttir, 1999), which could lead to a high sensitivity to INNS which are often characterised by 

their ability to spread quickly, ocean quahog may struggle to compete as a result.  A precautionary 

approach therefore assumes that they are deemed to be of high vulnerability, low recoverability, and 

national value. The sensitivity of the IEF is therefore, considered to be high.  

Significance of effect 

Subtidal Habitat IEFs 

740. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the subtidal 

habitat receptors (subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments 

IEF and moderate energy subtidal rock IEF) is considered to be high. The cumulative impact will, therefore, 

be of minor adverse significance, which is not significant in EIA terms, because of limited ability of most 

invasive species to colonise the majority of these IEFs, where invasive species may be introduced 

measures put in place make the overall risk low and there is already high vessel traffic in this area . 

741. Overall, for the Sabellaria reef outside of an SAC IEF, the magnitude is deemed to be low and the 

sensitivity of the receptor is considered to be low. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the ability of this IEF to continue to thrive 

alongside other encrusting species. 

Firth of Forth Banks Complex MPA 

742. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of all receptors 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog)  is considered to be high. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of the limited ability of most invasive species to colonise the majority of these IEFs as soft 

sediment habitats. 

Further mitigation and residual effect 

743. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of the 

increased risk of introduction and spread of INNS during the construction phase because the likely effects 

in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), are not 

significant in EIA terms. 

Tier 3 

Construction, operation and maintenance and decommissioning phases 

Magnitude of impact 

Subtidal Habitat IEFs 

744. The Tier 3 projects which have been identified in the CEA with the potential to result in cumulative 

increased risk of introduction and spread of INNS with the Proposed Development is the Cambois 

connection.  

745. The Cambois connection has the potential to create 306,000 m2 of new hard habitat associated with 

rock/mattress cable protection which represents protection covering 15% the total length the four offshore 

export cables, therefore it is likely that only a proportion of the cable protection will occupy the benthic 

subtidal and intertidal ecology CEA study area, or potentially none of it. The cable protection represents a 

change in seabed type, the effects of which are described in paragraphs 319 to 323, however as the cable 

protection does not extend in to the water column the opportunity for colonisation by some species is 

reduced. The presence of the Tier 2 and 3 projects has the potential to lead to cumulative impacts arising 

from the colonisation of up to 17,819,271 m2 of hard structures (0.21% of the benthic subtidal and intertidal 

ecology CEA study area). 

746. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect the receptor directly. The magnitude is therefore, 

considered to be low. 

Firth of Forth Banks Complex MPA 

747. In addition to the cumulative hard structures resulting from Tier 2 projects, namely Seagreen 1 and 

Seagreen 1A Project, within the FFBC MPA, Cambois connection also overlaps with the FFBC MPA. For 

Cambois connection it is assumed that cable protection will be 3 m wide and may cover up to 15% of the 

four 170 km offshore export cables, however only 252 km of cable will be within the FFBC MPA, resulting 
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in a maximum of up to 113,400 m2 of habitat creation associated with cable protection for this project within 

the FFBC MPA. This represents 0.0053% of the total area of the MPA or 0.02% of the total area of Berwick 

Bank. Not all cable protection, however, will be installed in the MPA and there is the possibility that no 

cable protection would be required in the MPA as the locations are not yet known. This results in up to 

3,861,531 m2 of cumulative area of hard structure which could be available for colonisation, from Seagreen 

1, Seagreen 1A Project, Cambois connection and the Proposed Development, within the FFBC MPA, which 

equates to 0.18% of the total area of the MPA. 

748. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and low 

reversibility during the lifetime of the Proposed Development. It is predicted that the impact will affect the 

receptor directly. The magnitude is therefore, considered to be low. 

Sensitivity of receptor 

Subtidal Habitat IEFs 

749. The sensitivity of the IEFs are as detailed in paragraphs 372 to 382, as well as Table 8.27.  

750. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be of high vulnerability, low recoverability, and regional value. The sensitivity of all the IEFs is 

therefore, considered to be high. 

751. The moderate energy subtidal rock IEF is deemed to be of high vulnerability, low recoverability, and 

national value. The sensitivity of all the IEFs is therefore, considered to be high.  

752. The Sabellaria reef outside of an SAC IEF is deemed to be of low vulnerability, high recoverability, and 

national value. The sensitivity of the IEF is therefore, considered to be low. 

753. The seapens and burrowing megafauna IEF, the cobble/stony reef outside of an SAC IEF, and the rocky 

reef outside an SAC IEF do not have enough evidence in MarESA or FeAST to determine their sensitivity 

to INNS. A precautionary approach therefore assumes that they are deemed to be of high vulnerability, 

low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to be high.  

754. Although there is an impact on PMF(s) this will not create significant impact on the national status  of these 

features. This can be justified as the potential area if impact based on the designed in measures to reduce 

the potential introduction of INNS coupled with the very small amount of relevant INNS in the region, as 

well as the suitability of these habitats to the INNS in the area means the impact is unlikely to change the 

national status of these PMF(s).  

Firth of Forth Banks Complex MPA 

755. The sensitivity of the IEFs within the FFBC MPA are as detailed in paragraphs 383 to 386, as well as Table 

8.28.  

756. The subtidal sands and gravels IEF and the shelf banks and mounds IEF are deemed to be of high 

vulnerability, low recoverability, and national value. The sensitivity of the IEFs is therefore, considered to 

be high. 

757. Ocean quahog were not assessed by either MarESA or FeAST so their sensitivity to INNS is unknown. 

They are however slow to reach sexual maturity, taking between 5 and 11 years depending on growth rate 

(Thorarinsdóttir, 1999), which could lead to a high sensitivity to INNS which are often characterised by 

their ability to spread quickly, ocean quahog may struggle to compete as a result. A precautionary 

approach therefore assumes that they are deemed to be of high vulnerability, low recoverability, and 

national value. The sensitivity of the IEF is therefore, considered to be high.  

Significance of effect 

Subtidal Habitat IEFs 

758. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of the subtidal 

habitat receptors (subtidal sand and muddy sand sediments IEF, the subtidal coarse and mixed sediments 

IEF and moderate energy subtidal rock IEF) is considered to be high. The cumulative impact will, therefore, 

be of minor adverse significance, which is not significant in EIA terms, because of limited ability of most 

invasive species to colonise the majority of these IEFs, where invasive species may be introduced 

measures put in place make the overall risk low and there is already high vessel traffic in this area.  

759. Overall, for the Sabellaria reef outside of an SAC IEF, the magnitude is deemed to be low and the 

sensitivity of the receptor is considered to be low. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the ability of this IEF to continue to thrive 

alongside other encrusting species. 

Firth of Forth Banks Complex MPA 

760. Overall, the magnitude of the cumulative impact is deemed to be low, and the sensitivity of all receptors 

(subtidal sands and gravels, shelf banks and mounds, and ocean quahog) is considered to be high. The 

cumulative impact will, therefore, be of minor adverse significance, which is not significant in EIA terms, 

because of limited ability of most invasive species to colonise the majority of these IEFs as soft sediment 

habitats. 

Further mitigation and residual effect 

761. No benthic subtidal and intertidal ecology mitigation is considered necessary for the impact of the 

increased risk of introduction and spread of INNS during the construction phase because the predicted 

effects in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), 

are not significant in EIA terms. 

ALTERATION OF SEABED HABITATS ARISING FROM EFFECTS OF PHYSICAL PROCESSES 

Tier 2 

Construction phase 

762. Assessment of the Proposed Development was carried out with and without the presence of infrastructure. 

It can be inferred that during the construction phase there will be gradual changes to tidal currents, wave 

climate, littoral currents and sediment transport as infrastructure is built. With changes occurring from th e 

baseline environment (no presence of infrastructure) to the operation and maintenance phase (maximum 

design scenario). This would also be the case for the offshore wind farm developments under construction 

during this period (i.e. Inch Cape and Seagreen 1A Project). Although, as previously noted, construction 

of subsea elements such as foundations and cable installation will be largely completed prior to 

commencing the construction phase of the Proposed Development.  

Operation and maintenance phase 

Magnitude of impact 

Subtidal Habitat IEFs 

763. The introduction of wind farm infrastructure into areas of predominantly soft sediments has the potential 

to alter the seabed through changes in the physical processes. This impact is only relevant to the operation 

and maintenance phase. The presence of offshore infrastructure associated with the cumulative projects 

outlined in Table 8.34 may lead to cumulative alteration of seabed habitat arising from effects of physical 
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processes. Table 8.34 shows all projects/plans/activities considered in the Tier 2 assessment which are 

Inch Cape Offshore Wind Farm, Neart na Gaoithe Offshore Wind Farm, Seagreen 1, Seagreen 1A Project 

and the Seagreen 1A Export Cable Corridor. 

764. The magnitude of increased infrastructure leading to changes in the hydrodynamic environment and 

sediment transport during the operation and maintenance phase, has been assessed as low for the 

Proposed Development alone, in section 8.11.  

765. The Neart na Gaoithe Offshore Wind Farm Environmental Statement (Mainstream Renewable Power Ltd, 

2012) included a comprehensive numerical modelling study which incorporated modelling of the 

cumulative impacts of the offshore wind farms within the CEA study area for the Proposed Development 

(Intertek METOC, 2011). 

766. The modelling and assessment for Neart na Gaoithe included Neart na Gaoithe, Inch Cape, Seagreen 1, 

and the Seagreen 1A Project in addition to the Proposed Development which is referred to in the 

documentation as Seagreen Phase 2 and Phase 3. Within the modelling, the Proposed Development was 

modelled with 725 wind turbines each with an 8 m tower diameter relating to 6 MW devices. The Proposed 

Development however incorporates a maximum of 307 wind turbines which is significantly less than the 

scenario modelled and therefore the impacts would, in reality, be less than those reported. The impact of 

multiple developments on tidal currents was predicted by the study to be low and localised to the near field 

of each development. 

767. The Neart na Gaoithe study also showed that with all offshore wind farms in situ, the cumulative impact 

on the wave climate is low (<3% average significant wave height) but the effect on wave climate has a 

larger extent than a single offshore wind farm. The cumulative impact from the combined wind farm 

developments on sediment transport processes is low, resulting in a 1% to 3% exceedance in the typical 

critical bed shear stress. Changes are within the immediate vicinity of each of the developments and it is 

not expected that there would be changes to the far field sediment regimes.  

768. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect receptors indirectly. The magnitude is therefore, 

considered to be low. 

Intertidal Habitat IEFs 

769. The operational activities associated with the cumulative project assessed for this impact are not close to 

the intertidal zone and instead may only result in minor changes in the offshore environment. As a result , 

the magnitude of this cumulative impact on the intertidal habitat IEFs is likely to be low. 

Firth of Forth Banks Complex MPA 

770. The impact alteration of seabed habitat arising from effects of physical processes is consistent across the 

Proposed Development including the sections which overlap with the FFBC MPA, therefore for more detail 

see paragraphs 765 to 767.  

771. The cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect receptors indirectly. The magnitude is therefore, 

considered to be low. 

Berwickshire and North Northumberland Coast SAC 

772. The impact alteration of seabed habitat arising from effects of physical processes is consistent across the 

Proposed Development, therefore for more detail see paragraphs 765 to 767, which also include 

information on where the effects extend beyond the boundary and may impact the Berwickshire and North 

Northumberland Coast SAC.  

773. Cumulative impact is predicted to be of local spatial extent, long term duration, continuous and high 

reversibility. It is predicted that the impact will affect receptors indirectly. The magnitude is therefore, 

considered to be low. 

Sensitivity of the receptor 

Subtidal Habitat IEFs 

774. The sensitivity of the IEFs are as detailed in paragraphs 433 to 440, as well as Table 8.29. 

775. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be not sensitive, and of regional value. The sensitivity of all the IEFs is therefore, considered 

to be negligible. 

776. The moderate energy subtidal rock IEF, the cobble/stony reef outside of an SAC IEF, the rocky reef outside 

an SAC IEF, and the Sabellaria reef outside of an SAC IEF are deemed to be not sensitive, and of national 

value. The sensitivity of all the IEFs is therefore, considered to be negligible.  

777. The seapens and burrowing megafauna IEF is deemed to be of high vulnerability, low recoverability,  and 

of national value. The sensitivity of all the IEF is therefore, considered to be high.  

778. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. 

Firth of Forth Banks Complex MPA 

779. The sensitivity of the IEFs are as detailed in paragraphs 441 to 444 as well as Table 8.30. 

780. The subtidal sands and gravels IEF and the shelf banks and mounds IEF found within the FFBC MPA are 

deemed to be not sensitive and of national value. The sensitivity of all the IEFs is therefore, considered to 

be negligible. 

781. The ocean quahog IEF found within the FFBC MPA is deemed to be of low vulnerability and high 

recoverability to the scale of the predicted changes to physical processes, and of national value. The 

sensitivity of all the IEF is therefore, considered to be low. 

Berwickshire and North Northumberland Coast SAC 

782. The sensitivity of the IEFs are as detailed in paragraphs 445 to 452, as well as Table 8.31. 

783. The submerged or partially submerged sea caves IEF is deemed to be not sensitive and of international 

value. The sensitivity of the IEF is therefore, considered to be negligible.  

784. The mudflats and sandflats not covered by seawater at low tide IEF and the reefs (subtidal and intertidal 

rocky reef) IEF are deemed to be medium vulnerability and medium recoverability and international value. 

The sensitivity of the IEFs is therefore, considered to be medium. 

785. Large shallow inlets and bays (based on similar IEFS) are deemed to be of not sensitive and international 

value. The sensitivity of the IEF is therefore, considered to be negligible.  

Significance of the effect 

Subtidal Habitat IEFs 

786. Overall, for the seapens and burrowing megafauna IEF the magnitude of the cumulative impact is deemed 

to be low and the sensitivity of the receptor is considered to be high. The effect will, therefore, be of minor 

adverse significance, which is not significant in EIA terms, because of the small scale of the change as a 

result of the Proposed Development which is within the range of this IEF to adapt. 

787. Overall, for all other subtidal IEFs (subtidal sand and muddy sand sediments, subtidal coarse and mixed 

sediments) the magnitude of the cumulative impact is deemed to be low and the sensitivity of the receptors 
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is considered to be negligible. The effect will, therefore, be of negligible adverse significance, which is 

not significant in EIA terms, because of the small scale of the change as a result of the Proposed 

Development which is within the range of this IEF to adapt. 

Firth of Forth Banks Complex MPA 

788. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF the magnitude of the 

cumulative impact is deemed to be low and the sensitivity of the receptor is considered to be negligible. 

The effect will, therefore, be of negligible adverse significance, which is not significant in EIA terms, 

because of the small scale of the change as a result of the Proposed Development and the dynamic nature 

of these IEFs. 

789. Overall, for the ocean quahog IEF the magnitude of the cumulative impact is deemed to be low and the 

sensitivity of the receptor is considered to be low. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms, because of the small scale of the change as a result of 

the Proposed Development and the tolerance of ocean quahog to this range of tidal flows. 

Berwickshire and North Northumberland Coast SAC 

790. Overall, for the mudflats and sandflats not covered by seawater at low tide IEF and the reefs (subtidal and 

intertidal rocky reef) IEF, the magnitude of the cumulative impact is deemed to be negligible, and the 

sensitivity of the receptor is considered to be medium. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms because of the small scale of the change as a result of 

the Proposed Development. 

791. Overall, for all the other IEFs in the Berwickshire and North Northumberland Coast SAC the magnitude of 

the cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be 

negligible. The effect will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms. 

Further mitigation and residual effect 

792. No benthic subtidal and intertidal ecology mitigation is considered necessary  as a result of the alteration 

of seabed habitats may arise from the effects of changes to physical processes because the predicted 

impact in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), is 

not significant in EIA terms. 

Decommissioning phase 

Magnitude of impact 

Subtidal Habitat IEFs 

793. The offshore wind farm developments considered within the operation and maintenance phase of the 

Proposed Development have a similar lifespan and would therefore also be in the decommissioning phase 

with residual infrastructure remaining (such as colonised scour protection). Decommissioning activity from 

the multiple developments would have a negligible magnitude of impact on tidal currents, wave climate 

and sediment transport, the effects of which would not overlap with other developments as documented in 

the Neart na Gaoithe Environmental Statement (Mainstream Renewable Power Ltd, 2012). 

794. The cumulative impact is predicted to be of local spatial extent, long term duration, and highly reversibility. 

The magnitude of this impact is predicted to be low.  

Firth of Forth Banks Complex MPA  

795. It is predicted that the impact will affect the receptor Firth of Forth Banks Complex MPA directly with a low 

magnitude. 

Berwickshire and North Northumberland Coast SAC 

796. It is predicted that the impact will have a negligible impact on the intertidal zone as the structures which 

may cause any potential change to the hydrodynamic regime are offshore and unlikely to result in change 

to the hydrodynamic regime. 

Sensitivity of the receptor 

Subtidal Habitat IEFs 

797. The sensitivity of the IEFs are as detailed in paragraphs 433 to 440, as well as Table 8.29. 

798. The subtidal sand and muddy sand sediments IEF, and the subtidal coarse and mixed sediments IEF are 

deemed to be not sensitive, and of regional value. The sensit ivity of all the IEFs is therefore, considered 

to be negligible. 

799. The moderate energy subtidal rock IEF, the cobble/stony reef outside of an SAC IEF, the rocky reef outside 

an SAC IEF, and the Sabellaria reef outside of an SAC IEF are deemed to be not sensitive, and of national 

value. The sensitivity of all the IEFs is therefore, considered to be negligible.  

800. The seapens and burrowing megafauna IEF is deemed to be of high vulnerability, low recoverability, and 

of national value. The sensitivity of all the IEF is therefore, considered to be high. 

801. Although there is an impact on PMF(s) this will not create significant impact on the national status of these 

features. 

Firth of Forth Banks Complex MPA 

802. The sensitivity of the IEFs are as detailed in paragraphs 441 to 444 as well as Table 8.30. 

803. The subtidal sands and gravels IEF and the shelf banks and mounds IEF found within the FFBC MPA are 

deemed to be not sensitive and of national value. The sensitivity of all the IEFs is therefore, considered to 

be negligible. 

804. The ocean quahog IEF found within the FFBC MPA is deemed to be of low vulnerability and high 

recoverability to the scale of the predicted changes to physical processes, and of national value. The 

sensitivity of all the IEF is therefore, considered to be low. 

Berwickshire and North Northumberland Coast SAC 

805. The sensitivity of the IEFs are as detailed in paragraphs 445 to 452, as well as Table 8.31. 

806. The submerged or partially submerged sea caves IEF is deemed to be not sensitive and of international 

value. The sensitivity of the IEF is therefore, considered to be negligible.  

807. The mudflats and sandflats not covered by seawater at low tide IEF and the reefs (subtidal and intertidal 

rocky reef) IEF are deemed to be medium vulnerability and medium recoverability and international value. 

The sensitivity of the IEFs is therefore, considered to be medium. 

808. Large shallow inlets and bays (based on similar IEFs) are deemed to be of not sensitive and international 

value. The sensitivity of the IEF is therefore, considered to be negligible.  

Significance of the effect 

Subtidal Habitat IEFs 

809. Overall, for the seapens and burrowing megafauna IEF the magnitude of the cumulative impact is deemed 

to be low and the sensitivity of the receptor is considered to be high. The effect will, therefore, be of minor 

adverse significance, which is not significant in EIA terms because of the small scale of the change as a 

result of the Proposed Development which is within the range of this IEF to adapt. 
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810. Overall, for all other subtidal IEFs the magnitude of the cumulative impact is deemed to be low and the 

sensitivity of the receptors is considered to be negligible. The effect will, therefore, be of negligible 

adverse significance, which is not significant in EIA terms, because of the small scale of the change as a 

result of the Proposed Development and their adaptable nature. 

Firth of Forth Banks Complex MPA 

811. Overall, for the subtidal sands and gravels IEF and the shelf banks and mounds IEF the magnitude of the 

cumulative impact is deemed to be low and the sensitivity of the receptor is cons idered to be negligible. 

The effect will, therefore, be of negligible adverse significance, which is not significant in EIA terms, 

because of the small scale of the change as a result of the Proposed Development and the dynamic nature 

of these IEFs. 

812. Overall, for the ocean quahog IEF the magnitude of the cumulative impact is deemed to be low and the 

sensitivity of the receptor is considered to be low. The effect will, therefore, be of negligible adverse 

significance, which is not significant in EIA terms, because of the small scale of the change as a result of 

the Proposed Development and the tolerance of ocean quahog to this range of tidal flows. 

Berwickshire and North Northumberland Coast SAC 

813. Overall, for the mudflats and sandflats not covered by seawater at low tide IEF and the reefs (subtidal and 

intertidal rocky reef) IEF, the magnitude of the cumulative impact is deemed to be negligible, and the 

sensitivity of the receptor is considered to be medium. The effect will, therefore, be of minor adverse 

significance, which is not significant in EIA terms, because of the small scale of the change as a result of 

the Proposed Development. 

814. Overall, for all the other IEFs in the Berwickshire and North Northumberland Coast SAC the magnitude of 

the cumulative impact is deemed to be negligible, and the sensitivity of the receptor is considered to be 

negligible. The effect will, therefore, be of negligible adverse significance, which is not significant in EIA 

terms. 

Further mitigation and residual effect 

815. No benthic subtidal and intertidal ecology mitigation is considered necessary  as a result of the alteration 

of seabed habitats may arise from the effects of changes to physical processes because the predicted 

impact in the absence of further mitigation (beyond the designed in measures outlined in section 8.10), is 

not significant in EIA terms. 

Tier 3 

Construction, operation and maintenance, and decommissioning phases 

Magnitude of impact 

Subtidal Habitat IEFs, Firth of Forth Banks Complex MPA and Berwickshire and North Northumberland Coast SAC 

816. The Eyemouth Pontoon is a floating structure sited within Gunsgreen basin purposed to support the Neart 

na Gaoithe Offshore Wind Farm and would therefore be decommissioned when no longer in use. Although 

the development lies within the benthic subtidal and intertidal CEA study area, due to the diminutive scale 

and location, no impacts were predicted from the installation, operation and decommissioning of the 

pontoon. The Eyemouth Pontoon would not contribute to impacts on receptors and therefore no further 

assessment is required.  

8.12.4. PROPOSED MONITORING  

817. Proposed monitoring measures for cumulative impacts are the same as outlined in Table 8.32. 

8.13. TRANSBOUNDARY EFFECTS 

818. A screening of transboundary impacts (volume 3, appendix 6.6) has been carried out and has identified 

that there were no likely significant transboundary effects with regard to benthic subtidal and intertidal 

ecology from the Proposed Development upon the interests of other European Economic Area (EEA) 

States. 

8.14. INTER-RELATED EFFECTS (AND ECOSYSTEM ASSESSMENT) 

819. A description of the likely inter-related effects arising from the Proposed Development on benthic subtidal 

and intertidal ecology is provided in volume 3, appendix 20.1 of the Offshore EIA Report. 

820. For benthic subtidal and intertidal ecology, the following likely significant effects have been considered 

within the inter-related assessment: 

• temporary and long-term habitat loss/disturbance; 

• increased SSCs and associated sediment deposition; 

• impacts to benthic invertebrates due to EMF; 

• increased risk of introduction and spread of INNS; and 

• alteration of seabed habitats arising from effects of physical processes. 

821. Table 8.40 lists the inter-related effects (project lifetime effects) that are predicted to arise during the 

construction, operation, and maintenance phase, and decommissioning of the Proposed Development and 

also the inter-related effects (receptor-led effects) that are predicted to arise for benthic subtidal and 

intertidal ecology receptors. 

822. As noted above, effects on benthic subtidal and intertidal ecology also have the potential to have secondary 

effects on other receptors and these effects are fully considered in the topic  specific chapters. These 

receptors and effects are: 

• fish and shellfish ecology 

– Temporary (during construction, operation and maintenance and decommissioning phases), long- 

term (during operation and maintenance phase only) and permanent habitat alteration (post-

decommissioning) habitat loss resulting in indirect effects on fish ecology of negligible to moderate 

adverse significance (volume 2, chapter 9);  

• marine mammals 

– Changes in fish and shellfish communities affecting prey availability (during construction, operation 

and maintenance and decommissioning phases); and 

• ornithology 

– Changes in habitat or abundance and distribution of prey across all project phases resulting in 

indirect effects on ornithological receptors of negligible to minor significance (volume 2, chapter 11).
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Table 8.40: Summary of Likely Significant Inter-Related Effects on the Environment for Benthic Subtidal and Intertidal Ecology from Individual Effects Occurring across the Construction, Operation and Maintenance and 
Decommissioning Phases of the Proposed Development and from Multiple Effects Interacting Across all Phases (Receptor-led Effects) 

 

Description of Impact Phase Likely Significant Inter-Related Effects 

C O D 

Temporary and long-term 
habitat loss/disturbance 

    When habitat loss or disturbance is considered additively across all phases, the total area of habitat affected is larger than when considered across an individual phase (i.e. just construction). However, the temporary 
loss/disturbance will be highly localised to the vicinity of the construction activity (i.e. limited to the immediate footprints) during each phase (i.e. construction, operation and maintenance and decommissioning). Individual 
activities resulting in temporary habitat loss/disturbance will occur intermittently throughout this time with only a small proportion of the total area of habitat being impacted at any one time. The predominantly sand and 
coarse sediment habitats that are most likely to be affected are typical of, and widespread throughout, the UK and in the northern North Sea. All benthic habitats are predicted to recover. There is the potential for repeat 
disturbance to occur during the operation and maintenance phase, although it is predicted that the communities will have fully recovered from construction impacts by this time. Therefore, across the project lifetime, the 
effects on benthic ecology IEFs are anticipated to interact in such a way as to result in combined effects of minor to moderate (reducing to minor) significance in the construction and decommissioning phases and minor 
to negligible significance in the operation and maintenance phase (i.e. not of greater significance than the assessments presented for each individual phase). 

Increased suspended sediment 
concentrations and associated 
sediment deposition 

   The majority of the seabed disturbance (resulting in highest SSC/deposition) will occur during the construction and decommissioning phases, with any effects being short lived (i.e. during the construction and 
decommissioning phases). Benthic IEFs potentially affected by increased SSC and deposition are likely to have recovered in the intervening period between phases. Due to this and the low sensitivity (and/or high 
recoverability) of the species and habitats in question, the interaction of these impacts across the stages of the project life cycle is predicted to result in an effect negligible to minor significance in the construction and 
decommissioning phases and negligible significance in the operation and maintenance phase (i.e. not of any greater significance than those assessed for each individual phase). 

Impacts to benthic invertebrates 
due to EMF 

   This effect will only arise during the operation and maintenance phase and as such there will be no interaction effects across the project phases. 

Increased risk of introduction 
and spread of invasive and non-
native species 

   Although the operation of construction/decommissioning vessels in the area (potentially from countries of origin other than the UK) may facilitate the spread of INNS across all phases, this effect will predominantly arise 
during the operation and maintenance phase as INNS will require the hard substrate to be in place to provide substrate on which to settle. However, the designed-in measures include the implementation of an INNSMP, 
which will be included in the EMP (see Table 8.16). This will ensure that the risk of potential introduction and spread of INNS will be minimised across all phases. As a result, any additional inter-related effect is judged to 
be of minor significance in all phases of the Proposed Development (i.e. of no greater significance than those assessed for each individual phase). 

Alteration of seabed habitats 
arising from effects of physical 
processes 

   This effect will only arise during the operation and maintenance phase and as such there will be no interaction effects across the project phases. 

Receptor Led Effects 

Potential exists for spatial and temporal interactions between the effects arising from habitat loss/disturbance/alteration and increased SSC and associated sediment deposition effects on benthic habitats during the lifetime of the Proposed Development. 

Based on current understanding, and expert knowledge, the greatest potential for inter-related impacts is predicted to arise through the interaction of direct (both temporary and permanent) habitat loss/disturbance from seabed preparation, foundation installation/jack-
up/anchor placement/scour, indirect habitat disturbance due to sediment deposition and indirect effects of changes in physical processes due to the operational wind farm. 

These individual impacts were assigned a significance of negligible to moderate (in the short term) as standalone impacts and although potential combined impacts may arise (i.e. spatial and temporal overlap of direct habitat disturbance), it is predicted that this will not 
be any more significant than the individual impacts in isolation. This is because the combined amount of habitat potentially affected would be typically restricted to the Proposed Development, the habitats affected are widespread across the UK and northern North Sea 
and, where temporary disturbance occurs, full recovery of the benthos is predicted. In addition, any effects due to changes in the physical processes are likely to be limited, both in extent (i.e. largely within the Proposed Development array area) and also in magnitude, 
with benthic ecology receptors having low sensitivity to the scale of the changes predicted. As such, these interactions are predicted to be no greater than the individual effects assessed in isolation. 
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8.15. SUMMARY OF IMPACTS, MITIGATION MEASURES, LIKELY 
SIGNIFICANT EFFECTS AND MONITORING  

823. Information on benthic subtidal and intertidal ecology within the benthic subtidal and intertidal ecology 

study area was collected through a desktop study (Table 8.6) and site-specific surveys (Table 8.7). The 

sediments within the eastern parts of the Proposed Development array area were dominated by slightly 

gravelly sands with areas of gravelly sand in the north and south. The sediments within the western parts 

of the Proposed Development array area were typically slightly coarser and characterised by sandy gravel 

sediments in addition to slightly gravelly sand and gravelly sand. Within the Proposed Development export 

cable corridor, the sediments are characterised as slightly gravelly sand/gravelly sand sediments graded 

into muddy sand with patches of slightly gravelly muddy sand in the inshore and central sections.  The 

benthic communities in the Proposed Development array area and Proposed Development export cable 

corridor were characterised by echinoderms (sea urchins and brittle stars), bivalves and polychaetes in 

both the Proposed Development array area and Proposed Development export cable corridor, both 

exhibiting similar diverse communities. The muddy sediments in the central section of the Proposed 

Development export cable corridor were characterised by communities of sea pens and burrowing 

megafauna. Additionally, both the Proposed Development Array area and Proposed Development export 

cable corridor overlap with the FFBC MPA which is designated for ocean quahog, offshore subtidal sand 

and gravels, shelf banks and mounds, moraines representative of the Wee Bankie Key Geodiversity Area.  

824. Table 8.41 presents a summary of the likely significant effects, mitigation measures and residual effects 

in respect to benthic subtidal and intertidal ecology. The impacts assessed include temporary habitat 

disturbance/loss, increased suspended concentrations and associated deposition, impacts to benthic 

invertebrates due to EMF, long term subtidal habitat loss, colonisation of hard structures, increased risk of 

introduction and spread of INNS, alteration of seabed habitat arising from effects of physical processes, 

and removal of hard substrate resulting in loss of colonising communities. Overall, it is concluded for 

temporary subtidal habitat loss/disturbance in the construction phase the overall impact would be of 

moderate adverse significance in the short term, which is significant in EIA terms, with this decreasing to 

minor adverse significance in the long term as the sediments and communities are predicted to recover. 

Therefore, minor effects are predicted in the long-term which are not significant in EIA terms. For all other 

impacts it is concluded there will be negligible to minor adverse significance effects arising from the 

Proposed Development during the construction, operation and maintenance and decommissioning phases. 

No direct impacts to benthic intertidal receptors, including features of the Barns Ness SSSI, are predicted 

as the Applicant is committed to using trenchless techniques (e.g. HDD) are used to cross the intertidal 

zone. 

825. Table 8.32 presents the monitoring commitments relevant to benthic subtidal and intertidal ecology. 

Monitoring includes a commitment to engaging with MSS, NatureScot and other relevant key stakeholders 

to identify and deliver proportionate measures for contributing to strategic monitoring to understand the 

impact of hard structure colonisation and change in community structure and local species diversity in the 

immediate vicinity of hard structures. Commitment to engaging in discussions with Marine Scotland 

Science and the SNCBs post consent to identify opportunities for contributing to proportionate and 

appropriate strategic monitoring of temporary habitat disturbance to sensitive features of the FFBC MPA 

features (e.g. ocean quahog). 

826. Table 8.42 presents a summary of the potential cumulative impacts, mitigation measures and the 

conclusion of likely significant effects on benthic subtidal and intertidal ecology in EIA terms . The 

cumulative effects assessed include temporary habitat disturbance/loss, increased suspended 

concentration and associated deposition, impact to benthic invertebrates due to EMFs, long term subtidal 

habitat loss, colonisation of hard structures, increased risk of introduction and spread of invasive and non -

native species, alteration of seabed habitat arising from effects of physical processes, and removal of hard 

substrate resulting in loss of colonising communities. Overall, it is concluded for temporary subtidal habitat 

loss/disturbance in the construction phase the overall cumulative impact would be of moderate adverse 

significance in the short term, which is significant in EIA terms, with this decreasing to minor adverse 

significance in the long term as the sediments and communities are predicted to recover. Therefore, minor 

effects are predicted in the long-term which are not significant in EIA terms. For all other cumulative 

impacts it is concluded there will be negligible to minor adverse significance effects arising from the 

Proposed Development alongside other plans/projects. 

827. As noted in section 8.9.3, an assessment of the likely significant effects in EIA terms on the relevant 

features of sites that comprise part of the UK National Site Network or Natura 2000 network (i.e. European 

Sites) has been made in this chapter (in sections 8.11 and 8.12.3). The assessment of the potential impacts 

on the site itself are deferred to the RIAA (SSER, 2022c) for the Proposed Development. The RIAA 

concluded that no adverse effect on integrity was predicted to occur on any of the sites designated for 

Annex I habitats below MHWS, specifically: 

• Berwickshire and North Northumberland Coast SAC. 

828. A finding of no adverse effects on integrity in the RIAA is considered to equate to a conclusion of an effect 

which not significant in EIA terms. 

829. An assessment on the individual qualifying interest features of the FFBC MPA has also been undertaken 

in this chapter. The effect of temporary habitat disturbance will be of moderate adverse significance in the 

medium term because of the slower rate of recovery for this species in comparison with surrounding 

habitats (i.e. within approximately ten years of completion of construction activities based on time to sexual 

maturity 105), with this decreasing to minor adverse significance in the long term as the sediments and 

ocean quahog populations are predicted to recover. Therefore, minor effects in the long-term, which are 

not significant in EIA terms, are predicted for temporary habitat loss. The same significance conclusion 

was reached for the decommissioning phase. The assessment of all the other impacts in the project alone 

assessment also found that effects on the features of the FFBC MPA are not significant in EIA terms. In 

the cumulative assessment the ocean quahog, subtidal sands and gravel and shelf banks and mounds 

features were all expected to experience an impact of moderate adverse significance in the short term for 

temporary habitat disturbance (i.e. within two years of completion of construction activities), with this 

decreasing to minor adverse significance in the medium to long term as the sediments and communities 

are predicted to recover. Therefore, minor effects are predicted in the long-term which are not significant 

in EIA terms. The assessment of all the other impacts in the cumulative assessment also found that effects 

on the features of the FFBC MPA are not significant in EIA terms. A full assessment of the effects on the 

FFBC MPA has been presented in the MPA Assessment Report. The MPA Assessment Report concludes 

that there is no significant risk of the Proposed Development and the relevant cumulative projects hindering 

the achievement of the conservation objectives for the FFBC MPA. 

830. No potential likely significant transboundary effects have been identified in regard to effects of the 

Proposed Development. 
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Table 8.41: Summary of Likely Significant Environmental Effects, Mitigation and Monitoring 

Description of Impact Phase Magnitude of 

Impact 

Sensitivity of Receptor Significance of Effect Additional Measures Residual Effect Proposed Monitoring 

C O D 

Temporary habitat loss/disturbance    Medium Medium (subtidal sand and muddy sand sediments IEF, and 
subtidal coarse, mixed sediments IEF, moderate energy 
subtidal rock IEF, cobble/stony reef outside of an SAC IEF 
and rocky reef outside an SAC IEF) 

Moderate (in the short term reducing to 
minor in the medium to long term) 

None N/A  

Commitment to engaging 
in discussions with MSS 
and the SNCBs post 
consent to identify 
opportunities for 
contributing to 
proportionate and 
appropriate strategic 
monitoring of temporary 
habitat disturbance to 
sensitive features of the 
FFBC MPA features (e.g. 
ocean quahog).  

 

 

 

 

   Low Medium (subtidal sands and gravel IEF, and shelf banks and 
mounds IEF) 

Minor None N/A 

   Medium High (seapens and burrowing megafauna IEF and Sabellaria 
reef outside of an SAC IEF) 

Moderate (in the short term reducing to 
minor in the medium to long term) 

None N/A 

   Low High (ocean quahog IEF) Moderate (in the medium term reducing to 
minor in the long term) 

None N/A 

   Negligible Medium (subtidal sand and muddy sand sediments IEF, and 
subtidal coarse, mixed sediments IEF, moderate energy 
subtidal rock IEF, cobble/stony reef outside of an SAC IEF 
and rocky reef outside an SAC IEF) 

Negligible None N/A 

   Medium (subtidal sands and gravel IEF, and shelf banks and 
mounds IEF) 

Negligible None N/A 

   High (seapens and burrowing megafauna IEF and Sabellaria 
reef outside of an SAC IEF) 

Minor None N/A 

   High (ocean quahog IEF) Minor None N/A 
   Low Medium (subtidal sand and muddy sand sediments IEF, and 

subtidal coarse, mixed sediments IEF, moderate energy 
subtidal rock IEF, cobble/stony reef outside of an SAC IEF 
and rocky reef outside an SAC IEF) 

Minor None N/A 

   Medium (subtidal sands and gravel IEF, and shelf banks and 
mounds IEF) 

Minor None N/A 

   High (seapens and burrowing megafauna IEF and Sabellaria 
reef outside of an SAC IEF) 

Minor None N/A 

   High (ocean quahog IEF) Moderate (in the medium term reducing to 
minor in the long term) 

None N/A 

Increased SSC and associated 
sediment deposition 

   Low 

 

Medium (cobble/stony reef outside of an SAC IEF, rocky reef 
outside an SAC IEF and moderate energy subtidal rock IEF) 

Minor None N/A None 

   Low (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, subtidal sands and gravel 
IEF, and shelf bank and mound IEF) 

Minor None N/A None 

   Negligible (seapens and burrowing megafauna IEF, 
Sabellaria reef outside of an SAC IEF and ocean quahog 
IEF) 

Minor None N/A None 

   Negligible 

 

Negligible (intertidal sands IEF) Negligible None N/A None 

   Medium (intertidal rock IEF and fucus dominated intertidal 
rock IEF) 

Negligible None N/A None 

   Low (large shallow inlets and bays IEF, and mudflats and 
sandflats not covered by seawater at low tide SAC IEF) 

Negligible None N/A None 

   Medium (Reefs (subtidal and intertidal rocky reef) IEF and 
submerged or partially submerged sea caves IEF) 

Negligible None N/A None 

   Negligible 

 

Medium (cobble/stony reef outside of an SAC IEF, rocky reef 
outside an SAC IEF and moderate energy subtidal rock IEF) 

Negligible None N/A None 

   Low (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, subtidal sands and gravel IEF, and shelf bank and 
mound IEF) 

Negligible None N/A None 
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Description of Impact Phase Magnitude of 

Impact 

Sensitivity of Receptor Significance of Effect Additional Measures Residual Effect Proposed Monitoring 

C O D 

   Negligible (seapens and burrowing megafauna IEF, 
cobble/stony reef outside of an SAC IEF, rocky reef outside 
an SAC IEF, intertidal sands IEF, Sabellaria reef outside of 
an SAC IEF and ocean quahog IEF) 

Negligible None N/A None 

   Negligible (intertidal sands IEF) Negligible None N/A None 
   Medium (Intertidal rock IEF and fucus dominated intertidal 

rock IEF) 
Negligible None N/A None 

   Low (large shallow inlets and bays IEF, and mudflats and 
sandflats not covered by seawater at low tide SAC IEF) 

Negligible None N/A None 

   Medium (Reefs (subtidal and intertidal rocky reef) IEF and 
submerged or partially submerged sea caves IEF) 

Negligible None N/A None 

   Low 

 

Medium (cobble/stony reef outside of an SAC IEF, rocky reef 
outside an SAC IEF and moderate energy subtidal rock IEF) 

Minor None N/A None 

   Low (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, subtidal sands and gravel IEF, and shelf bank and 
mound IEF) 

Minor None N/A None 

   Negligible (seapens and burrowing megafauna IEF, intertidal 
sands IEF, Sabellaria reef outside of an SAC IEF and ocean 
quahog IEF) 

Minor None N/A None 

   Negligible 

 

Low (large shallow inlets and bays IEF, and mudflats and 
sandflats not covered by seawater at low tide SAC IEF) 

Negligible None N/A None 

   Medium (Reefs (subtidal and intertidal rocky reef) IEF and 
submerged or partially submerged sea caves IEF) 

Negligible None N/A None 

   Negligible (intertidal sands IEF) Negligible None N/A None 
   Medium (Intertidal rock IEF and fucus dominated intertidal 

rock IEF) 
Minor None N/A None 

Impacts to benthic invertebrates 
due to EMF 

         
   Negligible Negligible (all IEFs) Negligible None N/A None 

         

Long term subtidal habitat loss    Low High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, cobble/stony reef outside of an SAC IEF, rocky 
reef outside an SAC IEF, Sabellaria reef outside of an SAC 
IEF, subtidal sands and gravels IEF, and shelf banks and 
mounds IEF) 

Minor None N/A None 

   Low High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, cobble/stony reef outside of an SAC IEF, rocky 
reef outside an SAC IEF, Sabellaria reef outside of an SAC 
IEF, subtidal sands and gravels IEF, and shelf banks and 
mounds IEF) 

Minor None N/A None 

   Low High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, cobble/stony reef outside of an SAC IEF, rocky 
reef outside an SAC IEF, Sabellaria reef outside of an SAC 
IEF, subtidal sands and gravels IEF, and shelf banks and 
mounds IEF) 

Minor None N/A None 

Colonisation of hard structures           

   Low High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, cobble/stony reef outside of an SAC IEF, rocky 
reef outside an SAC IEF, Sabellaria reef outside of an SAC 

Minor None N/A Commitment to engaging 
with MSS, NatureScot and 
other relevant key 
stakeholders to identify 
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Description of Impact Phase Magnitude of 

Impact 

Sensitivity of Receptor Significance of Effect Additional Measures Residual Effect Proposed Monitoring 

C O D 

IEF, subtidal sands and gravels IEF, and shelf banks and 
mounds IEF) 

and deliver proportionate 
measures for contributing 
to strategic monitoring to 
understand the impact of 
hard structure colonisation 
and change in community 
structure and local species 
diversity in the immediate 
vicinity of hard structures.  

   Low High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, cobble/stony reef outside of an SAC IEF, rocky 
reef outside an SAC IEF, Sabellaria reef outside of an SAC 
IEF, subtidal sands and gravels IEF, and shelf banks and 
mounds IEF) 

Minor None N/A 

Increased risk of introduction and 
spread of INNS 

   Low 

 

High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, seapens and burrowing megafauna IEF, 
cobble/stony reef outside of an SAC IEF, rocky reef outside 
an SAC IEF, subtidal sands, gravel and shelf banks and 
mounds IEF and ocean quahog IEF) 

Minor None N/A None 

   Low (Sabellaria reef outside of an SAC IEF) Minor None N/A None 

   Low 

 

High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, seapens and burrowing megafauna IEF, 
cobble/stony reef outside of an SAC IEF, rocky reef outside 
an SAC IEF, subtidal sands, gravel and shelf banks and 
mounds IEF and ocean quahog IEF) 

Minor None N/A None 

   Low (Sabellaria reef outside of an SAC IEF) Minor None N/A None 

   Low 

 

High (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, seapens and burrowing megafauna IEF, 
cobble/stony reef outside of an SAC IEF, rocky reef outside 
an SAC IEF, subtidal sands, gravel and shelf banks and 
mounds IEF and ocean quahog IEF) 

Minor None N/A None 

   Low (Sabellaria reef outside of an SAC IEF) Minor None N/A None 

Alteration of seabed habitats arising 
from effects of physical processes 

         

   Low Negligible (subtidal sand and muddy sand sediments IEF, 
subtidal coarse and mixed sediments IEF, moderate energy 
subtidal rock IEF, seapens and burrowing megafauna IEF, 
cobble/stony reef outside of an SAC IEF, rocky reef outside 
an SAC IEF, Sabellaria reef outside of an SAC IEF, subtidal 
sands and gravels IEF, and shelf banks and mounds IEF)  

Negligible None N/A None 

   Negligible Negligible (submerged or partially submerged sea caves IEF 
and large shallow inlets and bays IEF) 

Minor None N/A None 

   Low Low (ocean quahog IEF) Negligible None N/A None 

   Negligible Medium (mudflats and sandflats not covered by seawater at 
low tide IEF and subtidal and intertidal rocky reef IEF) 

Minor None N/A None 

   Low High (seapens and burrowing megafauna IEF) Minor None N/A None 

         

Removal of hard substrates 
resulting in loss of colonising 
communities. 

         

         

   Low  

 

Low (subtidal sand and muddy sand sediments IEF, subtidal 
coarse and mixed sediments IEF, moderate energy subtidal 
rock IEF, seapens and burrowing megafauna IEF, 
cobble/stony reef outside of an SAC IEF, rocky reef outside 
an SAC IEF, and Sabellaria reef outside of an SAC IEF) 

Minor None N/A None 
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   Medium (ocean quahogs IEF, subtidal sands and gravels 
IEF, and shelf banks and mounds IEF) 

Minor None N/A None 
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Table 8.42: Summary of Likely Significant Cumulative Environment Effects, Mitigation and Monitoring 

Description of 

Impact 

Phase Cumulative impacts 

Assessment Tier  

Magnitude of 

Impact 

Sensitivity of Receptor Significance of Effect Additional 

Measures 

Residual Effect Proposed 

Monitoring 
C O D 

Temporary habitat 
loss/disturbance 

   Tier 2 Medium 

 

Medium (subtidal sand and muddy sand sediments IEF, and subtidal coarse and 
mixed sediments IEF) 

Moderate (in the short term reducing 
to minor in the medium to long term) 

None N/A None 

   Medium (subtidal sands and gravel IEF, and shelf banks and mounds IEF) Moderate (in the short term reducing 
to minor in the medium to long term) 

None N/A None 

   Medium (moderate energy subtidal rock, cobble/stony reef outside of an SAC and 
rocky reef outside an SAC) 

Moderate (in the short-term reducing 
to minor in the medium to long term) 

None N/A None 

   High (seapens and burrowing megafauna IEF and Sabellaria reef outside of an SAC 
IEF) 

Moderate (in the short term reducing 
to minor in the medium to long term) 

None N/A None 

   High (ocean quahog IEF) Moderate (in the medium term 
reducing to minor in the long term) 

None N/A None 

   Tier 2 Low 

 

Medium (subtidal sand and muddy sand sediments IEF, and subtidal coarse and 
mixed sediments IEF) 

Minor None N/A None 

  Medium (moderate energy subtidal rock, cobble/stony reef outside of an SAC and 
rocky reef outside an SAC) 

Minor None N/A None 

  Medium (subtidal sands and gravel IEF, and shelf banks and mounds IEF) Minor None N/A None 
  High (seapens and burrowing megafauna IEF and Sabellaria reef outside of an SAC 

IEF) 
Minor None N/A None 

  High (ocean quahog IEF) Minor None N/A None 
   Tier 2 N/A N/A  N/A N/A N/A N/A 
   Tier 3 Medium 

 

Medium (subtidal sand and muddy sand sediments IEF, and subtidal coarse and 
mixed sediments IEF) 

Moderate (in the short term reducing 
to minor in the medium to long term) 

None N/A None 

   Medium (subtidal sands and gravel IEF, and shelf banks and mounds IEF) Moderate (in the short term reducing 
to minor in the medium to long term) 

None N/A None 

   Medium (moderate energy subtidal rock, cobble/stony reef outside of an SAC and 
rocky reef outside an SAC) 

Moderate (in the short-term reducing 
to minor in the medium to long term) 

None N/A None 

   High (seapens and burrowing megafauna IEF and Sabellaria reef outside of an SAC 
IEF) 

Moderate (in the short term reducing 
to minor in the medium to long term) 

None N/A None 

   High (ocean quahog IEF) Moderate (in the medium term 
reducing to minor in the long term) 

None N/A None 

   Tier 3 N/A N/A  N/A N/A N/A N/A 
   Tier 3 N/A N/A  N/A N/A N/A N/A 

Increased SSC 
and associated 
sediment 
deposition 

   Tier 2 Low  Low (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, subtidal sands and gravel IEF, and 
shelf bank and mound IEF) 

Minor None N/A None 

   Negligible (seapens and burrowing megafauna IEF, intertidal sands IEF, Sabellaria 
reef outside of an SAC IEF and ocean quahog IEF) 

Minor None N/A None 

   Medium (moderate energy subtidal rock, cobble/stony reef outside of an SAC and 
rocky reef outside an SAC) 

Minor None N/A None 

   Negligible  

 

Negligible (intertidal sands IEF) Negligible None N/A None 
   Medium (Intertidal rock IEF and fucus dominated intertidal rock IEF) Negligible None N/A None 
   Low (large shallow inlets and bays IEF and mudflats and sandflats not covered by 

seawater at low tide IEF) 
Negligible None N/A None 

   Medium (reefs (subtidal and intertidal rocky reef) IEF and sand submerged or partially 
submerged sea caves IEF) 

Negligible None N/A None 

   Tier 2 Negligible Low (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, subtidal sands and gravel IEF, and 
shelf bank and mound IEF) 

Negligible None N/A None 

   Negligible (seapens and burrowing megafauna IEF, cobble/stony reef outside of an 
SAC IEF, rocky reef outside an SAC IEF, intertidal sands IEF, Sabellaria reef outside 
of an SAC IEF and ocean quahog IEF) 

Negligible None N/A None 

  Negligible (intertidal sands IEF) Negligible None N/A None 
  Medium (Intertidal rock IEF and fucus dominated intertidal rock IEF) Negligible None N/A None 
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C O D 

   Low (large shallow inlets and bays IEF, reefs (subtidal and intertidal rocky reef) IEF 
and mudflats and sandflats not covered by seawater at low tide IEF) 

Negligible None N/A None 

   Medium (Submerged or partially submerged sea caves IEF) Negligible None N/A None 
    N/A N/A  N/A N/A N/A N/A 
   Tier 3 Low 

  

Low (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, subtidal sands and gravel IEF, and 
shelf bank and mound IEF) 

Minor None N/A None 

   Negligible (seapens and burrowing megafauna IEF, intertidal sands IEF, Sabellaria 
reef outside of an SAC IEF and ocean quahog IEF) 

Minor None N/A None 

   Medium (moderate energy subtidal rock, cobble/stony reef outside of an SAC and 
rocky reef outside an SAC) 

Minor None N/A None 

   Negligible  

 

Negligible (intertidal sands IEF) Negligible None N/A None 
   Medium (Intertidal rock IEF and fucus dominated intertidal rock IEF) Negligible None N/A None 
   Low (large shallow inlets and bays IEF, reefs (subtidal and intertidal rocky reef) IEF 

and mudflats and sandflats not covered by seawater at low tide IEF) 
Negligible None N/A None 

   Medium (Submerged or partially submerged sea caves IEF) Negligible None N/A None 
   Tier 3 Low 

  

Low (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, subtidal sands and gravel IEF, and 
shelf bank and mound IEF) 

Negligible None N/A None 

   Negligible (seapens and burrowing megafauna IEF, intertidal sands IEF, Sabellaria 
reef outside of an SAC IEF and ocean quahog IEF) 

Negligible None N/A None 

  Medium (moderate energy subtidal rock, cobble/stony reef outside of an SAC and 
rocky reef outside an SAC) 

Negligible None N/A None 

   Negligible  

 

Negligible (intertidal sands IEF) Negligible None N/A None 
   Medium (Intertidal rock IEF and fucus dominated intertidal rock IEF) Negligible None N/A None 
   Low (large shallow inlets and bays IEF, reefs (subtidal and intertidal rocky reef) IEF 

and mudflats and sandflats not covered by seawater at low tide IEF) 
Negligible None N/A None 

   Medium (Submerged or partially submerged sea caves IEF) Negligible None N/A None 
   Tier3 N/A N/A  N/A N/A N/A N/A 

Long term subtidal 
habitat loss 

   Tier 2 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, Sabellaria reef outside of an SAC IEF, moderate energy subtidal rock 
IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF, subtidal 
sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) 

Minor None N/A None 

  Tier 2 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, Sabellaria reef outside of an SAC IEF, moderate energy subtidal rock 
IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF, subtidal 
sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) 

Minor None N/A None 

   Tier 2 N/A N/A  N/A N/A N/A N/A 
   Tier 3 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, Sabellaria reef outside of an SAC IEF, moderate energy subtidal rock 
IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF, subtidal 
sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) 

Minor None N/A None 

  Tier 3 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, Sabellaria reef outside of an SAC IEF, moderate energy subtidal rock 
IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC IEF, subtidal 
sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) 

Minor None N/A None 

   Tier 3 N/A N/A  N/A N/A N/A N/A 

Colonisation of 
hard structures  

          
  Tier 2 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, moderate energy subtidal rock IEF, cobble/stony reef outside of an 
SAC IEF, rocky reef outside an SAC IEF, Sabellaria reef outside of an SAC IEF, 
subtidal sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) 

Minor None N/A None 

          

          
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  Tier 3 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, Sabellaria reef outside of an SAC IEF, moderate energy subtidal rock 
IEF, cobble/stony reef outside of an SAC IEF and rocky reef outside an SAC IEF 
subtidal sands and gravels IEF, shelf banks and mounds IEF, and ocean quahog IEF) 

Minor None N/A None 

          

Increased risk of 
introduction and 
spread of INNS 

   Tier 2 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 
megafauna IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC 
IEF, subtidal sands, gravel and shelf banks and mounds IEF and ocean quahog IEF) 

Minor None N/A None 

   Low Low (Sabellaria reef outside of an SAC IEF) Minor None N/A None 
  Tier 2 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 
megafauna IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC 
IEF, subtidal sands, gravel and shelf banks and mounds IEF and ocean quahog IEF) 

Minor None N/A None 

  Low Low (Sabellaria reef outside of an SAC IEF) Minor None N/A None 
   Tier 2 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 
megafauna IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC 
IEF, subtidal sands, gravel and shelf banks and mounds IEF and ocean quahog IEF) 

Minor None N/A None 

   Low Low (Sabellaria reef outside of an SAC IEF) Minor None N/A None 
   Tier 3 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 
megafauna IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC 
IEF, subtidal sands, gravel and shelf banks and mounds IEF and ocean quahog IEF) 

Minor N/A N/A N/A 

    Low Low (Sabellaria reef outside of an SAC IEF) Minor N/A N/A N/A 
  Tier 3 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 
megafauna IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC 
IEF, subtidal sands, gravel and shelf banks and mounds IEF and ocean quahog IEF) 

Minor N/A N/A N/A 

  Low Low (Sabellaria reef outside of an SAC IEF) Minor N/A N/A N/A 
   Tier 3 Low High (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 

sediments IEF, moderate energy subtidal rock IEF, seapens and burrowing 
megafauna IEF, cobble/stony reef outside of an SAC IEF, rocky reef outside an SAC 
IEF, subtidal sands, gravel and shelf banks and mounds IEF and ocean quahog IEF) 

Minor N/A N/A N/A 

    Low Low (Sabellaria reef outside of an SAC IEF) Minor N/A N/A N/A 

Alteration of 
seabed habitats 
arising from effects 
of physical 
processes 

    N/A N/A  N/A N/A N/A N/A 

  Tier 2 Low 

 

Negligible (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, cobble/stony reef outside of an 
SAC IEF, rocky reef outside an SAC IEF, Sabellaria reef outside of an SAC IEF, 
subtidal sands and gravels IEF, and shelf banks and mounds IEF)  

Negligible None N/A None 

  Negligible (submerged or partially submerged sea caves IEF and large shallow inlets 
and bays IEF) 

Negligible None N/A None 

  Low (ocean quahog IEF)  Negligible None N/A None 

  Medium (mudflats and sandflats not covered by seawater at low tide IEF and reefs 
(subtidal and intertidal rocky reef) IEF) 

Minor None N/A None 

  High (seapens and burrowing megafauna IEF) Minor None N/A None 

   Tier 2 Low Negligible (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, cobble/stony reef outside of an 
SAC IEF, rocky reef outside an SAC IEF, Sabellaria reef outside of an SAC IEF, 
subtidal sands and gravels IEF, and shelf banks and mounds IEF)  

Negligible None N/A None 

    Negligible Negligible (submerged or partially submerged sea caves IEF and large shallow inlets 
and bays IEF) 

Negligible None N/A None 
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   Low Low (ocean quahog IEF) Negligible None N/A None 

   Negligible Medium (mudflats and sandflats not covered by seawater at low tide IEF and reefs 
(subtidal and intertidal rocky reef) IEF) 

Minor None N/A None 

   Low High (seapens and burrowing megafauna IEF) Minor None N/A None 

   Tier 3 Negligible 

 

Negligible (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, cobble/stony reef outside of an 
SAC IEF, rocky reef outside an SAC IEF, Sabellaria reef outside of an SAC IEF, 
subtidal sands and gravels IEF, and shelf banks and mounds IEF)  

Negligible None N/A None 

   Negligible (submerged or partially submerged sea caves IEF and large shallow inlets 
and bays IEF) 

Negligible None N/A None 

   Low (ocean quahog IEF) Negligible None N/A None 

   Medium (mudflats and sandflats not covered by seawater at low tide IEF and subtidal 
and intertidal rocky reef IEF) 

Minor None N/A None 

   High (seapens and burrowing megafauna IEF) Minor None N/A None 

  Negligible 

 

Negligible (subtidal sand and muddy sand sediments IEF, subtidal coarse and mixed 
sediments IEF, moderate energy subtidal rock IEF, cobble/stony reef outside of an 
SAC IEF, rocky reef outside an SAC IEF, Sabellaria reef outside of an SAC IEF, 
subtidal sands and gravels IEF, and shelf banks and mounds IEF)  

Negligible None N/A None 

  Negligible (submerged or partially submerged sea caves IEF and large shallow inlets 
and bays IEF) 

Negligible None N/A None 

  Low (ocean quahog IEF) Negligible None N/A None 

  Medium (mudflats and sandflats not covered by seawater at low tide IEF and reefs 
(subtidal and intertidal rocky reef) IEF) 

Minor None N/A None 

  High (seapens and burrowing megafauna IEF) Minor None N/A None 
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