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15 Fish and Shellfish Ecology

15.1 Introduction
This chapter presents the fish and shellfish Ecological Impact Assessment (EclA) of the proposed HVDC
consenting catidor. Both fish and shellfish ecological receptors are considered in this chapter and are
evaluatedin the context of nature conservation legislation and relevant planning policy (see Chapter
5: Planning PolicyThis EclA presents baseline informatiomtjeipatedimpacts uporfish and shellfish
receptorsduring installation and operation, as well as considering potential decommissioning impacts
Mitigation is proposedvhere appropriate cumulative impacts are considered, and finally the residual
impactsand their significance are assessed.

This chapter is supported by the following Appendices:

1 EL: Electromagnetic Field (EMF) and Sediment Heating literature review: Ecological
Recommendations (NorthConnect, 2018)

15.2 Legislation, Policy and Guidance
This sedbn outlines relevant legislation, policy and guidance applicable to the assessment of the
potential effects on fish and shellfish ecology associated vititstallation operation, and
decommissioning phases of the project.

15.2.1L egislative Framework
There are anumber of different legislative instruments that are relevant to the assessment of
potential impacts to fistand shellfiscommunities. These are detailed below:

International

9 EC Directive 92/43/EEC on Conservation of Natural Habitats and of Wild Falifdosm
1y26y Fa GKS Wl FoAdll {atwashitidBmsed @S Ok lawlvid thedi SR A
Conservation (Natural Habitats, &c.) Regulations 1994 and Conservation of Habitats and
Species Regulations 201h Scotland the Habitats Directive is transped through a
combination of thel994 and 201®egulationsFor offshore UK waters (12 nautical miles from
the coast out to 200 nm or the limit of the UK Continental Shelf Designated Area) the Habitat
Directive is transposed via th€onservationof Offshae Marine Habitats and Species
Regulations 2017Under these regulationsfish species listed in Annex Il of the European
Union (EU) Habitats Directive which are native to the UK should be conserved through the
designation of Special Areas of Conservati@ACs). A number of Special Areas of
Conservation (SACs) are designated for the conservation of Atlantic salmon on thekirth
coast of Scotland. This species is also included under Schedule IV of the Habitats regulations
as animals which must be capaa or killed using certain methods.

f EC Directive 2000/60/Bhown asti KS W2 | (i SNJ C NI (grSvFR) Maichissthie NS O (i A O ¢
framework for an integrated approach to protection, improvement and sustainable use of
water bodies in Europe, andecessitateamember states to ensure that they meet ‘good
statugXor ecological and chemicguality elements This includes coastal waters up to 1
nautical mile offshorgand river and transitional water bodies have a fish quality element that
is assessed to determinedh status

f EC Regulation 1100/20@fown astheé? 9 St  w S O aviicB hiids td ehsungédvery of
European eel stocksScotland developed its owel ManagementPlan in 2A.0 under this
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Regulation for the ScotlanBBDarea, and shares responsibility five SolwayTweed RBD
areawith England.

National

1 Wildlife and Countryside Act 198 amendedSchedule 5 of the Wildlife and Countryside
Act provides a list of threatened species for which killing, injuring or takirenip method is
prohibited. The Nature Conservation (Scotland) Act 2004, Part 3 and Schedule 6 make
amendments to the Wildlife and Countryside Act (1981 as amended), strengthening the legal
LINPGSOGA2Y F2NJ GKNBFGSYSR aLlSOAaASa G2 AyOf dzRS

9 Marine (Scotland) Act 2010 which provides a framework system for improved management
and protection of marine and coastal environments in Scottish territorial wéitgrso 12NM).

It included the establishment of Marine Scotland to act as the competent matarening
authority. It also included the designation of Scottish Marine Protected Areas (MPAS) to
protect areas that are key in safeguarding the diversity of nationally rare or threatened and
representative habitats and support functioning communities species. The aim is to
supplement existing marine protected areas such as SACs and SPAs. There are more than 180
MPAs in Scotland designated under the Marine (Scotland) Act 2010

1 Marine and Coastal Access ABMMCAA)2009 which provides the legal mechanistm help
ensure clean, healthy, safe, productive and biologically diverse oceans and seas by putting in
place a new system for improved management and protection of the marine and coastal
environment,for offshore waters around Scotlarffiom 12NM to the UKExclusive Economic
Zone (EEZmit).

9 The Nature Conservation (Scotland) Act 200H4ich was passed by Scottish Parliamient
develop an integrated approach to long terpmotection and managementenforcement
YSI &dzZNBa & dzNNEP dzy RA Y ge.Thed'etplackdoBigationspoh pulliNdodies K S NA {
to conserve biodiversity, increadeprotection for SSSls, amended legislation on Natu
Conservation Orders, providddr Land Management Orders for SSSIs and associated land,
strengthens wildlife enforcemenégislation, and requires the preparation of a Scottish Fossil
Code.

1 Scaottish Biodiversity Strategy, which comprises the 2020 Challenge for Scotland's Biodiversity
(response to the Aichi Targets set by the United Nations Convention on Biological Diversity
and the European Union's Biodiversity Strategy for 2020) and supplements Scotland's
Biodiversity: It's in Your Hands (2004).

15.2.2Policy Framework
Further tolegislative drivers, there is policy framework in placéo guide the assessment of the
projectincluding the following policies

1 UK Marine Policy StatemenMPS) which aims to contribute to attaining sustainable
development in marine UK waters and is the main policy in determining marine licence
applications.

1 United Kingdom Biodiversity Action PIQnKBARPwhich creates actions plans for UK BAP
priority species and habitats in the UK. It is succeeded by the UK2@b3tBiodiversity
Framework (2012)which runs from @11-2020.

9 Scottish Biodiversity Listhich is a list of species and habitats tlaaé considered to be of
principal importance for biodiversity conservation in Scotland.
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T

OSPAR convention, which guides internatiammdllaborationon the protection of the marine
environment of the NorthEast AtlanticScottish Natural Heritage (SNH) ahe tloint Nature
Conservation Committee (JNCC), in conjunction with Marine Scotland, have developed a
priority list of marine habitats and species in Scotland's seas, known as Priority Marine
Features (PMFgHowsonet al, 2012) The list is intended to emnire that marine planning
decisions are consistent, and in line with Marine Scotland's vision for marine nature
conservation outlined in the Marine Nature Conservation Strategy. This list of PMFs included
a number of fish species which may be present albegoroposedconsenting corridar

Common Fisheries Policy, which comprise rules for managing European fishing fleets and for
conserving fish stocks as a common resource. This is disciusteer in the commercial
fisheries chapter.

15.2.3Guidance
The followirg guidance will apply to this assessment:

T

TheChartered Institute of Ecology and Environmental Management (CIEEM) Guidelines for
Ecological Impact AssessmdiclA)in the UK and Irelan¢R016)is the primary sourceof
guidance for theassessmentThe aimof the guidances to promote good practice in EclA
relating to marine, coastal and estuarine environments of the WKupdates/ L 9 9 a Qa
Terrestrial EclR006Guidelined y R/ IMardeECQIA Guidelines 2010.

The International Union for Conservation biature (IUCN) has compiled a Red list of
threatened species that are facing a high risk of global extinction.lish€lUCN, 2017
includes fish species that may be presiemthe vicinity of the project.

The Convention for the Protection of the Marivironment of the NortHEast Atlantic
(OSPAR) produced the OSPAR List of Threatened and/or Declining Species and Habitats,
considered to be of conservation concern within the neetist Atlantic (OSPAR, 2008). A
number of fish species on the list may begent in thevicinity of the project

The Centre for EnvironmenFEisheries and Aquaculture Scien@EFAShave developed a
guidance document for Environmental Impact Assessment for the licensing of offshore
windfarms (CEFAS, 2004). This guidance islinattly applicable to HVDiGterconnectors
however, the document provides guidance on the impacts associated with windfarm HVDC
transmission links, which are relevant to this project. The guidance states that the installation
and operation of HVDC cablbas the potential to impact fish. It goes on to state that an
Environmental Impact Assessmerilf should present information that describes the
baseline within the project site, and the wider area, in relation to the presence and
importance of fish.

Assessment of the environmental impacts of cables (OSPAR, 2009), which assesses the
environmental impacts of sea cables in terms of their relevance for the area covered by the
Convention.

15.2.4Consultation
Responses to comments made in the Marine Scotland Sc@pimgon July2016) and Aberdeenshire
Council Scoping OpiniomMay 2016) are presented i@hapter4d: ConsultationTable 4.1 Post receipt
of the Scoping Opinionsath requests have been placed witbcottish Natural HeritagéSNH), Scottish
Environment Protection Agency (SEPA), Marine Scotland and a number of the District Salmon Fisheries
.21 NR& 0O05{C. Qa0 AY .WHisyvdgddhp to idefitily wBethér khHzk diganisations y
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haveexisting available dat@r haveconducted any surveysvhichmay assist in theharacterigation
of the current status, abundance, distribution and/or diversity of the fish and shellfish populations of
the relevant ICES areB#a and IVb, and Scottish rivers upstream of the project.

A smalamount of inriver electrofishing data was provided by SEPA, but no additioaghe fisheries
or shellfish survey or characterisation data was identified or made available.

15.3 Assessmeri¥lethodology

15.3.10verview
The identification and assessment of hetential fish and shellfish effects associated with the project
was conducted in accordance with the CIEEM guidelines for EclA (CIEEM, 2016). The method considers
the importance (value / sensitivity) of the relevant ecological features and the magnifudeacts,
to determine an overall significance of effect upon these features. This method takes into account
effect direction (beneficial or adverse), confidence, extent, duration, timing, frequency and
reversibility.

The assessment approach was based @S O2 y OS LpatazlafNBUWSA dzNINY Y2 RSt @ ¢
was used to identify the likely impacts resulting from thstallation operation and decommissioning

phases of the project. This model provided a transparent assessment route between impaeissourc

and potentially sensitive receptors. The parameters of this model are defined as follows:

9 Source the origin of a potential impact (i.e. a project activity leading to an impact). Potential
impact sources may have several pathways and receptors. Forpéxampotential impact
source such as jetty foundation installation may result in several potential impacts such as
resuspension of sediments, seabed abrasion and removal of substrata or underwater noise,
which may each affect a number of receptors vifedént pathways.

1 Pathway. the means by which the impact of the activity could influence a receptor. For the
example above, resuspended sediment could settle across the seabed, or seabed disturbance
could cause temporary or permanent habitat loss.

1 Receptao: the element of the receiving environment which is affected by an impact. For the
example above, demersal fish species living on or in the seabed could be smothered by the
deposited sediments which could affect their movement, feeding or respiration.

The assessment was quantitative where suitable data, evaluation and assessment methods were
available and otherwise was qualitative, based on a combination of empirical data, published
literature and professional judgement.

Iterative steps involved in the asssment approach included:

91 Determination of potential impact sources associated with the project (activities) and
potential impacts;

91 Definition of thefish and shellfisheceptors within the zone of influence of the project;

1 Determination of potential inteactions between impacts and fish and shellfish receptors. At
this point some impact / receptor combinations will be screened out, also considering those
scoped out in the Scoping Report (NorthConnect, 2016);

1 Determination of the value and sensitivity fish and shellfisiheceptors;

Assessment of the magnitude of impacts (considering embedded mitigation measures);

1 Assessment of the significance of effects upon fish and shellfish receptors (with embedded
mitigation measures in place), including interactorgynergistic effects from the project;

=
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1 Proposal of additional mitigation measures to reduce, prevent or where possible offset any
significant adverse effects of the project;

1 Assessment of the residual effects (i.e. effects after any additional mitigatéasures have
been considered); and

1 Assessment of cumulative effects upiish and shellfisheceptors, considering other plans or
projects in development. A full list of the other plans or projects considered is presented in
Chapter6: Cumulative Effects

Further details for the assessment approach are provided in Sedi@ml

15.3.2DeskStudy
To enable the definition of fish and shellfish receptors and an assessment of potential effects of the
project on these receptorst was necessary to first establish the baseline (or existing) environment
by conducting a deskased review of grey and published literature, and examining available data
including previous surveys conducted in the vicinity of the project.

Keydata soures andinformation obtained from the deskased review for fish and shellfish is
summarised inSection 15.4 below. It was concluded that sufficient data for the fish and shellfish
receptors likely to be affected by the project was available to conducasisessment, supplemented

by the detailed seabed habitat data collected by thenthic ecologyfield survey as described in
Chapter 14: Benthic Ecolodyection 14.3.3, and no further targeted field surveys would significantly
improve the confidence in thassessment.

15.3.3Field Surveys
Asdiscussed in Section 15.3.2 above,targeted field surveyfor fish and shellfish receptors have
been conducted.

15.3.4Impact Assessment Methodology
The generahpproach to theElAis described in Chapter. 81ethodology,includingthe approach to
assessing the significance of effects based on the magnitude of impact and value/sensitivity of
receptor. The following section should therefore be read in conjunction with ChaptéetBodology.

The value of eacfish and shellfishecepor was determined based on consideration of the factors
outlined in Table 15.1
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Tablel5.1 Receptoialue Criteria for Fish and Shellfish

Value

Definition

Very High - An internationally designated site or potential/candidate sitedesignation (SPA

High

Medium

pSPA, SAC, cSAC, pSAC or Ramsar site) or an area which the Statutory Nat
Conservation Body (SNCB) has determined meets the published selection cri
for such designation, irrespective of whether or not it has yet been notified.

- Internationally significant and viable areas of a habitat type listed in Annex 1 ¢

the Habitats Directive.

- Globally threatened species (Critically endangered or endangered on [UCN R

list) or species listed on Annex 1 or 2 of the Bern Convention.

- Regularlyoccurring populations of internationally important species that are ra

or threatened in the UK or of uncertain conservation status.

- A regularly occurring, nationally significant population/number of any

internationally important species.

- Habitats or speies that are highly regarded for their important biodiversity, soc

community and / or economic value.

- A nationally designated site (such as a Site of Special Scientific Interest (SSS

National Nature Reserve (NNR), Marine Nature Reserve (MNWarme
Conservation Zone (MCZ)) or a discrete area which the SNCB has determine
meets the published selection criteria for national designation (such as SSSI
selection guidelines) irrespective of whether or not it has yet been notified.

- Regularly occuing, globally threatened species (Vulnerable or lower on IUCN

list) or species listed on Annex 3 of the Bern Convention.

- UKPost2010 Biodiversity FramewoHabitats and specie®riority Marine

Featuresor Scottish Biodiversity List

- Habitats or speeis that possess important biodiversity, social, community and

economic value.

- Viable areas of key habitat identified in the Regional/County BAP or smaller &

of such habitat which are essential to maintain the viability of a larger whole.

- Viable areas of key habitat identified as being of Regional value in the approg

Natural Area profile.

- Water Framework Directive biological quality element.
- Any regularly occurring significant population that is listed in a Local Red Dat:

Book.

- Signifcant populations of a regionally/county important species.
- Habitats or species that possess moderate biodiversity, social, community an

economic value.
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Value Definition
Low - Areas of habitat identified in a stBounty (District/Borough) BAP or in the

relevant NaturalArea profile.

- District sites that the designating authority has determined meet the publishec
ecological selection criteria for designation, including Local Nature Reserves
selected on District/Borough ecological criteria (District sites, where they, exis
will often have been identified in local plans).

- Sites/features that are scarce within the District/Borough or which appreciably
enrich the District/Borough habitat resource.

- Habitats or species that are abundant, common or widely distributed.

- Habitats @ species that possess low biodiversity, social, community and / or
economic value.

Negligible - No site designation for areas of habitat.

- Species present are common and widespread.

- Habitats or species that are not considered important for tihéadiversity, social,
community and / or economic value.

The magnitude of impacts were assessed based on consideration afitega in Table 12 and

taking into account the application of any embedded mitigation measures to be incorporated at the
installation, operation or decommissioning phases. Where embedded mitigation has been considered
this has been clearly indicated within the impact assessment.
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Tablel5.2 ImpactMagnitudeCriteria for Fish and Shellfish
Magnitude | Definition

Major Habitat: Impact causes changes to a large proportion of the receptor habitat

extent or community composition, resulting in change of function of the wider
habitat, that is not reversible through natural recruitment or recolonisation
(permanent effet) or not reversible for several generations (temporary, long
term effect).
Speciesimpact causes changes to a large proportion of the receptor species
population, resulting in a decline in the abundance of the overall population, 1
is not reversiblehrough natural recruitment or recolonisation (permanent effec
or not reversible for several generations (temporary, kbegn effect).

Moderate | Habitat: Impact causes a change to part of the receptor habitat extent or
community composition, but does not result in change of function of the wide
habitat, that is not reversible through natural recruitment or recolonisation
(permanent effect) or not reversiblfor several generations (temporary, long
term effect) or impact causes changes to a large proportion of the receptor
habitat extent or community composition, resulting in change of function of th
wider habitat, that is reversible through natural redraent or recolonisation in
up to two generations (temporary, sheterm effect).

Speciesimpact causes a change to part of the receptor species population bt
does not result in a decline in the abundance of the overall population, that is
reversiblethrough natural recruitment or recolonisation (permanent effect) or
not reversible for several generations (temporary, ldagn effect)or impact
causes a change to a large proportion of the receptor species population resi
in a decline in the abunde of the overall population, that is reversible throug
natural recruitment or recolonisation in up to two generations (temporary, shc
term effect).

Minor Habitat: Impact causes a change to part of the receptor habitat extent or
community compositionbut does not result in change of function of the wider
habitat, that is reversible through natural recruitment or recolonisation in up ti
two generations (temporary, shoterm effect).

Speciesimpact causes a change to part of the receptor species ptipal but
does not result in a decline in the abundance of the overall population that is
reversible through natural recruitment or recolonisation in up to two generatic
(temporary, shortterm effect).

Negligible = Habitat: Impact causes an effect on the receptor habitat that is not likely to
change the extent or community compaosition of the wider habitat.
Speciesimpact causes an effect on the receptor species population that is
undetectable or within the range of natureriation.

No Change Impact causes no effect or has no interaction with the receptor.

Based on the value/sensitivity of the receptor and the magnitude of the potential impact, the
significance of effect was then determined based on consideratidineofmatrix in Table 13.
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Table 5.3 Categorisinggnificance oHfects forFish and Shellfish

Magnitude of Impact = Sensitivity/Value of Receptor

Very High High Medium Low Negligible
Major Major Major Moderate Minor Minor
Moderate Major Moderate  Moderate Minor Negligible
Minor Moderate Moderate  Minor Minor Negligible
Negligible Minor Minor Negligible Negligible Negligible
No Change No Change No Change No Change No Change No Change

Key:
Significant Effect
Non-Significant Effect

For thepurposes of this AR an impactvhich has theotentialto result ina significant effect on the
environment has been defined as a moderate or major significance of effectT@ele ), and
mitigation is proposed where possible to prevent, reduce or offset the effect. Residual effeftsd on
and shellfisireceptors (i.e. effects following implementation of specific mitigation measures) were
then idenified and their significance determined.

Consequentlya significance oéffect determined to be minor or loweis considerednot to be
significant in terms of the EIA RegulatioRsrtheseeffects,secondarymitigation measures have not
been proposed to reduce the significance of the effect.

For each significance of effect determined for each receptor/impact combindhierassessment has
indicated whether the effect is beneficial or adverse, and an assedsaighe confidence in the
assessment has been provided. The definitions for classifying the confidence in the assessment are
provided in Table 3.4.
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Tablel5.4 Confidence iAssessment o8gnificanceof Bfects
Confidence Guideline Evidence base to evaluate likelihood of effects

High Probability Scientific evidence and project information is
estimated at 95%  detailed, consistent and extensive. Studies are
chance or greater  based on consideration of same pressures arisin

from similar activities, acting on the same type of
receptor in comparable areas (i.e. UK).

Medium Probability Scientific evidence and project information is
estimated above available but variable in detail, consistency and
50% but below 95% volume. Studies are based on consideration of
same pressures arising from similar activities,
acting on the same type of ceptor in comparable
areas (i.e. UK) or similar pressures on
receptor/similar receptor in other areas (i.e.

outside UK).
Low Probability Scientific evidence and project information is
estimated at below  limited in availability, and variable in detail,
50% consistency and volume. Studies are not based ¢

consideration of same pressures arising from
similar activities, acting on the same type of
receptor in comparable areas (i.e. UK) or similar
pressures on receptor/similar receptor in other
areas (i.e. ouigle UK), but are based on more
distant habitats, species or populations being
affected by other pressures.

15.3.5Limitations of Assessment
Conditions at or near to the project will be subject to change over tirith species movemeriioth
into and out of the area,and habitat change Therefore, this assessment reflects the conditions
recorded at the time of the projeetpecific surveys and most recent desk study data available, as well
as consideration of existing knowledge on the potential treimdhe baseline in the future.

Description of the baseline for fish and shellfish has relied on a variety of published data sources of
varying ages and survey methods, each with their own uncertainties and limitations, to develop the
understanding of likly species populations present, and their extent, abundance and health.

15.4 Baseline Information
To develop an understanding of the fish and shellfish environmental baseline, dasst review
was undertaken to characterise tldgversity, abundance ardistribution of relevant fish and shellfish
species likely to be present within the vicinity of the projddtis deskbased review was supported
by the benthicecology surveys conducted by NorthConnect (and described further in Chapter 14
Benthic Ecologyto identify the presence of certain habitats important for spawning fidburces of
information included:

1 Published dta on diversity, abundance and spawning areas of fish and shéilfisk North
Sea
1 Available fisheriesurveydataand recorddrom Marine ScotlandSEPA antCESand
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1 Relevant academic literature and papers, reports and books

The Greater North Seahown in Figure 15.1, ishabited by approximately 230 species of fish (OSPAR,
2013). For the purposes of describing the fish and stielfaseline for the project, species have been
split into the following categories:

Designated sites (for fish and shellfish species)
Diadromous fish species

Elasmobranch speciges

Marine demersal fish species

Marine pelagic fiskpecies

Cephalopods

Crustaceans

Molluscs and

Spawning and nursery grounds
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Figure 15.1The Greater North Sea in W¥aters,between the coast of Scotland and Norwaayd the
NorthConneciConsentingCorridor.

15.4.1Designatedtes (for Fishand Shellfish Specigs
The following $es within the vicinity of the projectshown in Figure 13, havebeen designated for
their fish and shellfishspecies and populations under The Conservation of Habitats and Species
Regulations 201Marine (Scotland) Act 201Conservation of Offshofdarine Habitats and Species
Regulations 2017 and the Marine and Coastal Access Act Gd@5 the mobile nature ahanyfish
species and theiextensivemigrations, those sitesthat the project is within or adjacent tare
considered and also thosesites where individuals from the populatiomay migrate past the
consenting corridoras part of their lifecycleThese sites aralesignated for protection from
development and other activities that may affect their biodiversity interest.
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Figure 132 Designagd sites Special Areas of Conservation (SACs) and Marine Protected Areas
(MPAs)within the Vicinity of theProject.

15.4.1.1RverDeeSAC
The River Dee and its tributariespproximately 40km to the south west of the projelsgve been
designated as 8ACasthey provide a valuable habitat for important populatioosseveral Annex I
fish and shellfishspecies includingAtlantic salmonSalmo salarand freshwater pearl mussel
Margaritifera margaritifera

15.4.1.2RiverSouth EsSAC
The River South Eskpproximately 8km to the south west of the project, has been designated as a
SAC as it prades a valuable habitat famportant populatiors of fish and shellfish specieslantic
salmonand freshwater pearl mussel

15.4.1.3RiverTaySAC
The River Tayapproximately 125km tthe south west of the project, has been designated as a SAC
for its populations ofAtlantic salmon, sea lampreyprook lamprey andiver lampreyLampetra
fluviatilis.

15.4.1.4RiverTeithSAC
The River Teith, approximatel25kmto the south west of the projecthas been designated as a SAC
for its populations okea lamprey, brook lamprey, ervlamprey and Atlantic salmon

15.4.1.5RiverTweedSAC
The River Twee®00km to the south of the project, has been designated as a SA€ ffopulations
of Atlantic salmon, seataprey, river lamprey and brook lamprey.
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15.4.1.6Turbot Bank MPA
The Turbot Bank Marine Protected Area (MPA) is located approximately @®0kme south of the
project, and is designated for sandedBmmodytesspp.) as it encompasses an area where high
numbers ofsandeels have been foun8andeels ardesignated as Scottish Priority Marine Feature
(PMF)

15.4.1.7Norwegian Boundary Sediment Plain MPA
The Norwegn Boundary Sediment Plain MPA is locaagproximately 20km to the south of the
project It is designated foits ocean quahodirctica islandicaaggregations (including sands and
gravels agheir supporting habitat) and aims to protect them from potential deterioration from fishing
activity. The ocean quahog designated as &cottish PMF

15.4.1.8Summary oDesignatedbites
A summary ofthe fish and shellfish desighated site receptors, along with their assigned iglue
presentedin Tablel55.

Tablel5.5 Summary oDesigrated Ste Receptors

Designated site Fish and shellfish Designated Justification
receptor gualifying feature site
species receptor
value
River Dee SAC Atlantic salmon Very high | An internationally designated site
Freshwater peatrl (SAC)
mussel
River South Esk SA Atlantic salmon Very high | An internationallydesignated site
Freshwater peatrl (SAC)
mussel
River Tay SAC Atlantic salmon Very high = An internationally designated site
River lamprey (SAC)
Sea lamprey
Brook lamprey
River Teith SAC Atlantic salmon Very high | An internationallydesignated site
River lamprey (SAC)
Sea lamprey
Brook lamprey
River Tweed SAC  Atlantic salmon Very high = An internationally designated site
River lamprey (SAC)
Sea lamprey
Brook lamprey
Turbot Bank MPA | Sandeel species High A nationally designated site (MP/
Norwegian Ocean quahog High A nationally designated site (MP/
Boundary Sediment
PlainMPA

15.4.2Diadromoud-ish Species
Diadromous ish species comprise those that migrate from saltwater to freshwater to spawn
(anadromous migrants) and those that migrate from freshwater to saltwater to spawn (catadromous
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migrants). Relevant diadromous specibsat are likely topass the project eitheas part of their
spawningmigratiors, or during foragingr maturation lifestages are

1 Atlantic salmorSalmo salar

f Anadromous browrrout 6 2 NJ & & Shalmditit® dzi ¢ 0
1 Sea lampreyetromyzon marinys

1 River lampreyampetra fluviatilisand

1 European eehnguilla anguilla

Atlantic salmon, sea troutriver lamprey andsea lamprey arall anadromous, and as such their
spawning and nursery grounds are located in fresh water riladtland, 2004; Malcolret al., 2010)
The European eel is catadromous, argproduces in saltwater Current understanding is that
Europeareelsspawn in theSargasso Se¢schmidt, 1923Miller et al., 2013 but with the potential
for other more distant spawning ground¥an Ginneken and Maes, 2005

Spawning populations of Attéic salmon are known to be present along numerous rivers on the
eastern coast of Scotland and Englanith the closest beinghe River Ugie, which enters the sea
approximately 7km north of theroject, andthe River Ythan, 20km to the soutBther nearbyrivers

with larger Atlantic salmon populations are the River Tay, River Dee, River Deveron, River Earn, River
Forth, River South Esk and River Twethntic salmorpostsmoltsmigrate to foraging grounds to

the west of Greenland and the Faroe Islandg] as such théndividuals leaving their rivers as pest
smolts will migrate in a general northward direction to their foraging and maturation grounds
(Malcolmet al,, 2010). Individualsdeparting fromor returning to the rivers listed aboweill therefore,

have to cross theonsenting corridoduring their migration.

Less information is available on the migration of sea trout on the east of Scotland, with only limited
tracking work conducted on the Scottish West Coast and in Norwayelaasmark-recapture studes
undertaken from the South Esk and Brvie (Malcd010; Nall 1935; Shearerl990). These studies
indicated that searout in general remain within approximately Itautical miles(NM) from their

natal rivers, however some largerignationsexceeding 200NMvere recorded Individuals leaving
their rivers along the east coast of Scotland as {smsblts may also thereformoveinto the vicinity

of the project in the course of their marine migration and residency phase.

Juvenileelectrofishing dateandadult rod catch datdrom SEPA [received January 20ft8]a series of

rivers on the east coast of Scotland with appreciable Atlantic salmon and sea trout populations is
presentedin Figuresl5.3155. From this datajt would appear thatdensiies of juvenile Atlantic
salmonhave declinedin the last 10yearson the rivers Earn, South Esk, Uaiel Forth, whilst on the

Dee and Ythan there Bdgeenanincrease in densityoefore declines in recent yearsrout densities
havevaried historcally inthese riverswith no cleartrend evident

Rod catchesf Atlantic salmoradultscollated by SEPA [received January 2@18je Rivers Deveron,

Ythan, South Esk, Foréimd Tay hae remained relatively consiste@ A y OS (. C&ches ipphe Q a
Dee have declined since 1952, whilst catches in the Tweed have increased since 1952. Rod catches
were hghest in the Twea and the Taywhich aretwo notable rivers for salmon populations and
salmon fishing in Scotlandlore recently, however, slight deases in rod catches are noticeable

from the time seriesFor trout, recorded rod catches decreased since 1952 in the Rivers atidan

Ugie, remained stable on the Deveron and Tay and increased in the Dee, Forth and Tweed.
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Figurel5.3Atlantic Salmon andSea Trout JuvenileDensities inScottishRivers from2007 to 206

Page |1515



Chapter 15: Fish and Shellfish Ecology

N\ NORTHCONNECT

CONNECTING RENEWABLES

18000

Atlantic salmon rod catch from 1952-2016 (Rivers Dee, Deveron, Don, Forth, South Esk, Tay, Tweed, Ugie
and Ythan)

16000

14000

12000

10000

Rod catch {number of fish)
P T
S o o
8 8 8

g
g

o

= Dee (Aberdeenshire)

Deveron

Don

Forth
South Esk

—Tay
——Tweed
——Ugie

Ythan

Year

Grand total Atlantic salmon rod catch from 1952-2016 (Rivers Dee, Deveron, Don, Forth, South Esk, Tay,
Tweed, Ugie and Ythan)

45000

40000

35000

30000

25000

20000

15000

Rod catch (number of fish)

10000

5000

———Grand Total

.
P A PR P PH P FE S PSP PRSP P F DD P
AR S g L L L L g S g g

Year

Figurel5.4Atlantic SalmonRod Catches in ScottisRivers from 1952016.
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Figure 15.5 Se&out Rod Catchesin Scottish rivers from 1952016

Very little information is known about thenarine distribution and migration routes of theiver
lamprey,sea lamprey or European eel, howehie species are known to utilise rivesa the eastern
coast of Scotlanébr spawning and foragingr, in the cae of European eel, foraging on{iMalcolm
et al, 2010; van Ginnekeand Maes, 2005; Maitland, 2004 It is therefore likely that these species
will be presentwithin the vicinity of theconsenting corridoduring marine migration or residency.

European smelOsmerus eperlanugtlantic sturgeonAcipenser sturiawaite shadAlosa fallaxand
allis shadAlosa alosanay also be present in the vicinity of tbensenting corridoduring their periods
of marine residency but their presence is likedybe rare given there are rgpawning populations in
Scottish WatergMaitland, 2003; Aprahamian et al. 2Q08aitland and Lyle, 1996and are therefore
not considered furthewithin the assessment

Given the nature of the wateauirses along the onshom&ble corridoras small drains and the lack of
connectivitywith the sea due to the presence of the Longhaven Cliffsy are not anticipated to
support appreciable populations of any of these diadromous fish spaciéso are not considered
further.

15.4.2.1Summary ofDiadromous Fish Species Receptors
A summary of the diadromous fish species receptors relevant to the project, along with their assigned
value is presenteth Table 1%.
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Tablel5.6 Summaryof DiadromousHsh SpeciesReceptors
Diadromous fish species Diadromous fish Justification
receptor speciegeceptor
value

Atlantic salmonSalmo salar Very high Habitats Directive Annex Il Species
Sea troutSalmo trutta High Priority Marine Feature (PMF)
European eeAnguilla anguilla  Very high L'/ b wSR [A&d0G W/ N
Sea lampreyPetromyzon Very high Habitats Directive Annex Il Species
marinus
River lampreyLampetra Very high Habitats Directive Annex Il Species
fluviatilis

15.4.3ElasmobrancBpecies
Elasmobranchare cartilaginous fisltomprising sharks, skates and ragtsd are characterised by slow
growth, late maturity, low fecundity and productivitywelve of the elasmobranch specimsthe UK
Post2010 Biodiversity Framewolist occuiwithin Scottishwaters These are bted inTable 157 along
with their associated legal and policy protectidrhe otherelasmobranclspecies on the UK Pe2010
BiodiversityFramework which are excluded are the shortfin méaus oxyrinchysindulate rayRaja
undulataand white skate Rostroraja alba which given their geographic extent are unlikely to be
present within the vicinity of the projecOther elasmobranch species, such as $potted rayRaja
montaguiand thornback rayRaja clavataare alsoknown to inhabit the wates around theproject
(Paramoret al, 2009.

Currently elasmobranch species in the North Sea are subject to spatial management measures, due to
historic exploitation by targeted fisheries severely depleting stocks. In recent,tbyeatch from
demersal isheries continues to impede recovery of many species (ICES, 2012).

a1l Ay3a akKIENl & FNB fA&a0SR Fa a9y RIyI&HPRBIS). 2y (KS
Marked seasonality of basking shark sightings and significant correlation between the duration of the
sightings season in each year and the North Atlantic Oscillation, has been reportedt(&l/jt2012).

Results within ICE@017a) indicate a elatively large stock, and/or that the stock size may not be
adequately traced by surface sightings.

Both the spurdog and tope shark give birth to live young, howehkiere is insufficient data available

to establish the locations and temporal stabilititle parturition grounds of these species (Elisl.,

2012). The common skate and spotted ray both deposit egg cases on hard substrate on the, sea bed
but again, there isnsufficient data on the occurrence of eggses, or eghearing femalesvith which

to delineate spawning groundglliset al, 2012).As the majority of the consenting corridor is soft
substrate (see Chapter 14: Benthic Ecology iMIT, 2017) then limited deposition of eggs of these
species along the consenting corridor is expected.

Fisheriegdata indicates extremely high levels of population depletion of common skate around the
UK since the early 20th century, and it has been extirpated from most inshore areas, but is still caught
in Scottish watergAbdulla, 2004; Dulvgt al., 2009.
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Tablel5.7 Marine Hasmobranchs in ScottidiWaters withLegislation andConventionProtection
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Angel SharlSquatina squatina | y y y y
Basking SharlCetorhinus y y 'y 'y |yly y y
maximus
Blue SharkPrionace glauca y y
Common Skat®ipturus batis | y y 'y |y |y
Gulper SharlCentrophorus y y y
granulosus
Kitefin SharkDalatias licha y
Leafscale gulper shark y y 'y |y
Centrophorus squamosus
Porbeagle Sharkamna nasus | y y |y |y y
Portuguese Dogfish y y y |y
Centroscymnus coelolepis
Sandy Ray.eucorajacircularis | y y |y
Spurdog or Spiny Dogfish y y 'y |y
Squalus acanthias
Tope SharlGaleorhinus galeus vy y

15.4.3.1Summary oElasmobranch Species Receptors
A summarnyof the elasmobranch species receptors relevant to the projgcing with their assigned
value is presented in Table 85.
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Tablel5.8 Summary oHasmobranch¥eciesReceptors
Elasmobranclspecies Elasmobranch Justification
receptor speciegeceptor
value
Angel SharlSquatina Very High L!/b wSR [Aad W/ NRQ
squatina
Basking SharlCetorhinus Very High Habitats Directive Annex Il Species
maximus
Blue SharkPrionace glauca | High UK Pos2010 Biodiversity Framework
Species
Common Skat®ipturus Very High IUCNRed Lis#/ NAGAOFffe& 9
batis
Gulper SharlCentrophorus | High UK Pos2010 Biodiversity Framework
granulosus Species
Kitefin SharkDalatias licha | High UK Pos2010 Biodiversity Framework
Species
Leafscale gulper shark High UK Pos2010Biodiversity Framework
Centrophorus squamosus Species, PMF
Porbeagle Sharkamna High Bern Conventiofnnex Ill SpecieklK Post
nasus 2010 Biodiversity Framewo&pecies, PMF
Portuguese Dogfish High UK Pos2010 Biodiversity Framework
Centroscymnus coelolepis Species, PMF
Sandy Ray.eucoraja Very High L'/ b wSR [A&dld WI9YRI
circularis
Spurdog or Spiny Dogfish | High UK Pos2010 Biodiversity Framework
Squalus acanthias Species, PMF
Tope SharlGaleorhinus High UK Pos2010 Biodiversity Framework
galeus Species
Other elasmobranch species Medium Not UK PosR010 Biodiversity Framework
(e.g. spotted rayRaja species, not PMFs, not IUCN Red List
montagui, thornback ray W9y RFY3ISNBRQ 2NJ W/ N
Raja clavatg on Habitats Directive Annex Il Bern

Convenion Annex llI.

15.4.4MarineDemersaFish Species

Demersal fish live qror near, the seabed and are bottosfeeders Thosefound in theNorth Sea in
the vicinity of the projecareaincludeAtlanticcod, haddock and plaicendtheseare the three main
demersal species landed by the UK fleeterms of weight (MMO, 2016pemersal fish distribution
is driven predominantly by abiotic factors (e.g. sediment type hydrographigpughbiotic processes
including predatoiprey interactions and interspecif@mmpetition are also importantThe following

demersal specieare likely tooccur along theproject area(Coullet al, 1998, Paramoet al., 2009,

and Elliet al, 2012)as part of the wider demersal fish assemblage

1 Anglerfisi/ sea monkfish_ophiugiscatorius;
1 Atlantic ©d Gadus morhua;

i Atlantic halibutHippoglossus hippoglossus
1 Blue lingMolva dypterygia;

1 Common gobyomatoschitus microps;
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Common sol&olea solea;

European hak&lerluccius merluccius;
European plaic®leuronectes platessa;
Greenland halibuReinhardtius hippoglossoides
HaddockMelanogrammus aeglefinus;
Lemonsole Microstomus Kitt;
LingMolva molva;

Norway poutTrisopterus esmarkii;
SaithePollachius virens;

Sand gobyomatoschitus minutus;
SandeeAmmodytes spp; and

Whiting Merlangius merlangus

=4 =4 =4 =4 -4 -8 -8 -8 -a a8 g

Sandeel in particular are a keystone spediaportant to the food webs in the North Atlantic, as they
are the primary prey species of numerous marine predators including marine mammals, seabirds, and
other fish species (ICES, 2017NCC, 2014; Marine Scotland, 2D17Their spawning habitat
requirements are discussed in more detailSaction15.4.9below, whilst their relevance to Turbot
Bank Marine Protected area is discussed in Sedtmn.1.6 Sandeel activity patterns have strong
seasonal components. During autumn and winter they hibermatde seabed, generally in coarse
sands or fine gravel. During spring and sumthey exhibitdiurnal movements between the seafloor,
where they bury themselves at night, and the water column, where tleey fon plankton during
daylight Wrightet al., 2000; Hollanckt al., 2005; Winsladel974; Freemaiet al., 2004). Wrightet al.
(2000) showed that 8®0%of sandeels were buried between 10pm and 6am;520%were buried
between 6am and 8am, 180% were buried between 8amand 4pm and 2@&0% were buried
between 4pm and 10pm.

Atlantic cod is one the most popular commercial species ana resulthas been fished considerably

in UK waters. They can often be found in large, dense shoals. Atlantic cod are productive breeders and
spawning occurs between February and April. Simjlatddock is a valuable commercial species,
exploited comnmercially in both mixed trawl and seine fisheries. It is ddgoaughtin langoustine
fisheries (Hedgeet al., 2004).

The majority of these species are either species listed on Annex lll of the Bern Convention, are a
Scottish Priority Marine Feature orealisted as dJK PosR010 Biodiversity Frameworkpecies.

Therefore as a groupmarine demersal fish species have been assigned a receptor valdiglof

LGt FyaAO KFEfAOdzi A& tAaGSR 2y GKS L!/b wWSR [A&C
receptor value oVery High.

15.4.5MarinePelagic iEhSpecies
Pelagic fish inhabit the water columrgther than beingclose to the bottomas demersalfish are
Distribution and abundance of pelagic fish are strongly linked to hydrographic conditions, although
bathymetric and biotic conditions are also important (Maravelias, 1999). Hydrographic factors
influence distribution, through the drift of larvae and edgg®cean currents. Bathymetry is important
in the selection of spawning and nursery grounds, while biotic factors such as food availability
influence migration patterns between spawning and feeding grounds (Maravelias, 1999). This results
in the spati# distribution and abundance of pelagic fish varying significantly between yé&drs.
following pelagic species are likely to octuthe vicinity of the consenting corridaiCoullet al., 1998;

Page |1521



| | V\UNORTHCONNECT
Chapter 15: Fish and Shellfish Ecology CONNECTING RENEWABLES

Paramoret al, 2009; Elligt al,, 2012)as partof the wider pelagic fish asseblage (also including the
diadromous species argbme of theelasmobranch species discussed above)

Atlantic bluefin tunarhunnus thynnys

Atlantic Ferring Clupea harengus
AtlanticmackerelScomber scombrus

Black scabbardfisAphanopus carbo;

Blue whitingMicromesistius poutassou;
European prat Sprattus sprattus

Horse mackerelrachurus trachurus;

Orange roughydoplostethus atlanticusand
Roundnose grenadigZoryphaenoides rupestris;

= =4 -8 -8 -8 _a_°a_°a_-2

The majority of these species are eithgrecies listed on Annex Il of the Bern Convention, are a
Scottish Priority Marine Feature or are listed asJld PosR010 Biodiversity Frameworpecies.

Therefore as a group, marine pelagic fish species have been assigned a receptor valigh of
Roundnose grenadiesf A 3 G SR 2y (i K Lriticglly bR wSRS NBIRGI HyaR Qi KSNB T
assigned a receptor value gery High.

15.4.6Cephalopods
Cephalopods are sholived, carnivorous invertebrateencompassing squids, nauties and
octopuses. These species areharacterised by rapid growttates andplay an important part in food
webs. There are at least 48 species of cephalopod in the UK (Stdi®4eh, but the main cephalopods
of economic importance in the northeast Atlantic are:

1 Longfinned (loliginid) squidd.oligo forbesandLoligo vulgar

1 Short-finned (ommastrephid) squid3odarodes sagittatus, Todaropsis eblanae and lllex
coindetii

1 Quttlefish Sepia officinalisand

1 OctopusesOctopus vulgariand Eledone cirrhosa

In generalthe main Scottish fisherpr longfinned squidtakes place in coastal waters and exhibits a
marked seasonal peak around October and Novemberresponding to the occurrence of pre
breeding squid (Younet al., 2006). Cuttlefish catches are mainly loachte the English Channel and
adjacent waters, the French Atlantic coast and the Bay of Biscay (Denis and RobinQO2tijil)s
fisheries are important in southern Europe, but landings from the North Sealimited. No
cephalopods are listed as Habitatsdgtive Annex |l species, species listeddomex Il of the Bern
ConventionPMFs otJK Pos010 Biodiversity Framewospecies. The fishery is relatively sreatid

the species have limited biodiversity or community value, therefore they are considered to be of a
Lowreceptor value.

15.4.7Crustaceans
Crabs andangousting(Nephrops norvegicdisre the two of the three maitandings fronthe waters
along the consentingorridor (MMO, 20189, with the third being scallopdiscussed furthein Section
15.4.8 below. Common lobsted¢marus gammarysare alsoregularly fished within Scottish Waters
and the NorthSea.Commercial fisheries for crustaceans in the vicinity of the project are discussed
further in Chapter 20Commercial Fisheries.
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Common lobster is found on rocky areas, living in holes and excavated tunnels from the lower shore
to approximately 60m depth ahcan grow up to 1m in length, though 50cm individuals are more
common Wilson 2008).Langoustineare smaller, growing to a maximum length of 25cm and are
usually found in soft sediments and at water depths of greater than 2(&abatini and Hill, 2003
Theconsenting corridocrosses some areas oifcalittoral muddy sand, which may be characterised

by burrowing megafauna such ksgousting(MMT, 2017) Theconsenting corridopasses through
Fladen Ground, which is indicated by OSPARI@sgaustinespawning areaQSPAR, 20}0and sea

pen and burrowing megafa@an communities were present along the consenting corridor from
Kilometre Post (KA)28.322 to the limit of the UExclusive Economic Zone (BEKX(MMT, 2017)

Othercrustaceans of notthat may be present along theonsenting corridoof the projectare:

9 Edible crabsGancer pagurys

Velvet swimming crabiNecora pubeéer
Shore crab@arcinus maenas

Squat lobsterNlunida rugos

Crayfish Ralunirus elegansand

1 European spiny lobstgPalinurus elephgs

=A =4 =4 4

In the vicinity of the consenting corridomeel fisheries exist for lobstersiémarus gamarys edible
crabs Cancer pagurgsand velvet swimming cralNécora pubér, which predominantly take place in
inshore waters, although an ortant offshore fishery for edible crabs has developed off the north
coast of Scotland (Scottish Government, 20C8)mmercial fisheries in the vicinity of the consenting
corridor arediscussed further in Chapter 20: Commercial Fisheries

15.4.7.1Summary o€rusticean Species Receptors
A summary of the crustacean species receptors relevant to the project, along with their assigned
value is presented in Table 1%.

Tablel5.9 Summary ofustaceanJoeciesReceptors

Crustacean species receptol Crustacean Justification

specieseceptor

value
LangoustineNephrops Medium Not UK PosR010 Biodiversity Framework
norvegicus species, not PMFs, not IUCN Red List

WYOYRIYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex |IEconomic value of

fisheryonly
Common lobsteHomarus High Bern Convention Annex Ill Species
gammarus
European spiny lobster High Bern Convention Annex Il Speci®&MVF,UK
Palinurus elephas Post2010 Biodiversity Framewofpecies
Squat lobsterMunida Low Not UK PosR010 Biodiversity Framework
rugosa species, not PMFs, not IUCN Red List

WOYRIYBMENBRRG2 OF £ &
on Habitats Directive Annex Il or Bern
Convention Annex llLimited economic
value of fishery.
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Crustacean species receptol Crustacean Justification
speciegeceptor
value
Edible crab<Lancer pagurus' Medium Not UK PosR010 Biodiversity Framework

species, not PMFs, not IUCN Red List
WOYRIFIYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Economic value of

fishery only
Velvet swimming crab Medium Not UK PosR010 BiodiversitfFramework
Necora puber species, not PMFs, not IUCN Red List

WOYRIFYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Economic value of
fishery only

Shore cralCarcinus maenas Low Not UK PosR010 Biodiversity Framework
species, not PMFs, not IUCN Red List
YOYRIFYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Limited economic
value of fishery.

CrayfishPalunirus elegans | Low Not UK PosR010 Biodiversity Framework
species, not PMFs, not IUCN Red List
YOYRIFYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Limited economic
value of fishery.

15.4.8Molluscs
Molluscs comprise bivalves and gastropods, witlean quahogArtica Islandic common cockle
(Cerastoderma edujeking scallop (Pecten maximusyueen scallop (Aequipecten opercularigind
razorfish(Ensis sppallbeingspecieshat may befound around the projecarea Commercial fisheries
for molluscsin the vicinity of the projectarea are discussed further in Chapt@0: Commercial
fisheries

The ocean quahogArtica Islandica)s a large, cockle shaped bivalve which can grow up to 13cm
across. They are a lotiged animal and can take up to 50 yetrseach market size, and are regularly
fished within Scottish Waters and the North Salihough found extensively throughout the North
Seajt is on the OSPAR list of threatened and/or declining species and habitats. They are at particular
risk from botbm fishing gear, and are threatened due to their long growth periods. Ocean quahog is
not characteristic of any particular habitat and is known to occur in a range of sediments from coarse
clean sand to muddy sand and over a wide depth range up to 40beaNorwegian Boundary
Sediment Plain MPA is designated due to ocean quahog aggregatisagssed in Sectioh5.4.1

above In the consentingcorridor, only one replicatgrab sampl€S11, KP 95.411 (296200, 6420974)
containedone individual of ocean quahdy/MT, 2017).

The king scallofPecten maximus$ the second most valuable of the shellfish speftst®d in Scottish
waters and is fished mainly with scallop dredges. A smaller fishery harvests the queen scallop
(Aequipeatn opercularis)using dredges or trawls. In recent years hydraulic dredge fisheries have also
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developed for razorfishEnsis spp and a range of other bivahapecies Both scallops and razorfish
are also fished commercially by divers in some areas.

15.4.8.1Summary ofMollusc Species Receptors
A summary of the mollusc species receptors relevant to the project, along with their assigned value is
presented in Table 1501

Tablel5.10 Summary oMolluscSpeciesReceptors
Mollusc species receptor Mollusc species | Justification
receptor value

Ocean quahodjrtica High PMF

Islandica

Common cockle Low Not UK PosR010 Biodiversity Framework
Cerastoderma edule species, not PMFs, not IUCN Red List

WOYRIFYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Limited economic
value of fishery.

King scallogPecten maximus Medium Not UK PosR010 Biodiversity Framework
species, not PMFs, not IUCN Red List
WYOYRIFIYISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lI[Economic value of

fishery only
Queen scalloppequipecten | Low Not UK PosR010 Biodiversity Framewlor
opercularis species, not PMFs, not IUCN Red List

WO9YRFY3ISNBRQ 2NJ ¥/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Limited economic
value of fishery.

RazorfishEnsis spp Low Not UK PosR010 Biodiversity Framework
species, ot PMFs, not IUCN Red List
W9y RFYISNBRQ 2NJ W/ N
on Habitats Directive Annex Il or Bern
Convention Annex lll. Limited economic
value of fishery.

15.4.9Spawning andllursery Areas
Spawning and nursery habitats fawvariety of fish specieme found within the North Sea and species
likely to bespawning adng theconsentingcorridor includeherring, sadeel, cod, whiting, and plaice
(Coullet al,, 1998 Elliset al,, 2012).Both sandeel and herring spawn on the sealvespecific habitat
typesand thdr eggs are demersatemaining on the seabednd therefore may be at risk from the
project Converselycod, whiting ad plaice eggsonce spawnedare pelagic and distributed through
the water column and will thereforeebcarried by ocean currents, transient and potentially distant
from the project and sare unlikely to be at risk of impacts

Nursery areas of several demersal fish species will also be crosseddongenting corrido(Coullet
al., 1998; Elliet al., 2012). High intensity nursery areas for both anglerfish and whiting, as well as low
intensity areas for cod, European hake, ling, plaice and sandeels are predicted to be present along the
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consenting corridar In additionnursery areas for haddock, lemanle, Norway pout, and saithe are

also predicted by Coutit al. (1998), but no inforration on intensity is providedndividuals of these
species are assessed as receptors in their own right under the Marine demersal fish species group (see
Section 15.4.4).

Sandeel®\mmodytes spgn particular are thought to be very sensitive to disturbance, due to the fact
thesefish have highly specific spawning habitat requirements, which results in tight zoning of their
spawning gounds Sandeels favour a particular seabed composition containing a high proportion of
MSRAdzY | yR O2 [-4#rS), aad-aywdryslowdilkcombesttgllandet al, 2005). They are

LI NI A Odzf F NI & aSyaiaiduAoS G2 GKS aatad O2ydaSyd oLk
encountered in soils where this fraction exceeds 10% (Hokdral, 2005). Juvenile sandeels have

similar requirements fothe substrate into which they will burrow following their larval stagedthis

again results in the species having a patchy distribution., ifhi®njunction with the fact that post

settled sandeels do not move far from their habitat, again resultsandeels being particularly

sensitive to disturbance (Jensenal, 201)).

The cable corridowithin ScottishTerritorial Waters STW) (the 12NM limitjs located within the
Northeast UK sandeel closure, established for nature conservation purposasdgels. The area is
subject to year round closure on sandeel fishiDgring the benthic surveyaadeels were identified

in the grab samples at sample locatiomghin STW in the south western part of the&onsenting
corridor. The sites are located withan area with coarse sediment, composed of 80 to 90 % sand and
8 to 18 % graveBandeels were encountered in two of the grab replicates at grab sample location S03,
and in one replicate at sample location SGYMMT, 2017) The sediment at grab sample ldica S03

was predominantly composed of sand wihell gravel covering the surface, and S04 had a mixed
sediment, consisting predominantly of sand with some coarser particles. Sediment potentially suitable
for sandeels was found within the corridor, betwe&P 3.500 (215411, 6379261) to KP 17.500
(226101, 6388076rs illustrated in Figure Iwbelow.
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Figure 1% Areas ofConsentingCorridor Identified asPotentially Suitable SandeelSpawningHabitat
by MMT (2017)

Herring is numerically one of the mastportant pelagic species in the North Sekeystone species

and the target of a commercial fishery, and have therefore been considered separately. Like sandeels,
herring have specific requirements for the substrate in their spawning areas and poeflpbsit

their eggs on gravels, resulting in tightly geographically defined spawning grovdads/€lias, 199y

The eggs of herring are demersal and the larval stages are pelagiet(&lli2012; ICES, 20d)7 The
substrate in the preferred spawninigeds is often coarse sand, maerl, shells or gravith a low
proportion of fine sediment and wetixygenated water (Ellist al, 2012).This makes the species
particularly sensitive to anthropogenic activities which affect the sea bed.

The North Seatsck of Atlantic herringClupea harenguis divided into different spawning stockke

North Sea autumn spawning herrirand the spring spawning herring (Dickégllaset al., 2010). The
autumn spawning herring spawns in UK waters, primarily along thetad north eastern Scotland

and Shetland and Orkney. The spring spawning herring spawns primarily in Norwegian waters, but
also in the Wash and in the Firth of Forth along the UK eagst ¢BackeyCollaset al., 2010; Ellist

al., 2012; Dragesuneit al., 2008).

No herring and/or eggs from herring were fouatbng the consenting corridaturing the benthic
survey operationsthough the survey was conducted at the very beginning of the spawning season
and before hatching, which generally occurs betw@eigust and September (ICES, 2)13ubstrates

of the preferred geophysical characteristics for spawning, i.e. coarse sand and gravel, were found
within the consentingcorridor between KP 1.396 (213603, 6378185) and KP 4.947 (216591, 6380083)
as illustraed in Figure 15.below.
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Figure 157 Areas of consenting corridor identified as suitable herring spawning habitat by MMT
(2017)

The spawning and nursery habitat and grounds of sandeel species and Atlantic herring will therefore
be assessed separatelynchhave both been assignddigh receptor values, reflecting the receptor
value of the individuals of the species.

15.4.10FutureBaseline
Given the anticipated lifetime of the project there is the potential that species populkatipranges
may alter due toclimate change. Species with a natural range that does not currently extend as far
north as the corridormay colonise this area in future decades as mean water temperatures ingrease
such as allis shad, twaite shad common sturgeonThis is unlikely t@ccur by the time of cable
installation so no effects would be expected on these species during this phaseg@perationand
decommissioning, effects on these species are likely to be no greater than on other diadromous
species given their similardihistory strategies and so the conclusion of the assessment would remain
unchanged should these species also be present. These species are therefore not considered further
within this assessment.

Furthermore, a spawning population of invasive pink sal®ocorhynchus gorbusch&understood

to be establishing within the Ness catchment in north east Sco(ldeds DSFB, 201@and should this
species spreadnd establistthrough other Scottish river catchments then it may pose a risk to native
Atlantic salnon and brown trout populations through competition for foolks such, these species are
likely to be more sensitive to additional pressuréhis futuresensitivity andisk to Atlantic salmon
and brown trout populations has been considered through theesssient when assigning the
magnitude of impact to these species.

15.5Impact Asessment
The potential impacts ahe project during thenstallation operation and decommissioning phases
have been assessed to determine theiagnitude of impacupon the fish ad shellfish receptors
described inSection 15.4and the subsequent significance of effe€the potential impacts of the
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project are summarised in Table 15,Jlong with their pathways of impact the relevant fish and
shellfish receptorsA summary table of the assessment is provided in Tables 18,1®&ich fully
details the valuation of each receptor, the magnitude of each impact upon each receptor and also the
final significance of effect from the combination of value and magnitadd whether that effect is
considered to be significant in terms of the EIA Regulations

The assessment is based on the information that has been provided to date in relation to methods of
installation operation and decommissioning. Some aspects ofirtiggllation and operationof the
project are not yet finalised, as discussed in Chapter 2: Project Descrigtidrso a series of worst

case assumptions have been made for the purposes of the assessmentaoioghtéon of a Rochdale
Envelope approach whereelevant. The various worstase assumptions for the purposes of the
assessment are discussed below:

T Number of cables and bundling arrangemengghere will be two HVDC cables laid in up to
two trenches (either bundled and laid in one trench, or laid separately in two trenches). The
fibre-optic cable will be laid in the same trench as one of the HVDC cables (or both if bundled).
The assessment ivconsider bundled cables in a single trench as a wease for operational
sediment heating effects, and unbundled cables in two trenches as a -wasst for
electromagnetic field (EMF) effects, cable trenching and installation and associated effects
on habitats and species;

1 Micro-siting of the cables within the 500m wide consenting corridor and cable separation
distancesc the separation distance between the cables, if not laid bundled, is likely to vary
along theconsenting corridarSeparation will & a minimum of 20m and a maximum of 40m
within STWto 12NM). Separation will then likely be a minimum of 20m and maximum of the
entire consenting corridor between 12NM to the UK EEZ limit. A bundled cable will be used
as a worstcase for operational sediemt heating effects, and the maximum separation
distances will be used as a worsise for the EMF effects. Other effects are expected to be
similar regardless of separation distance;

1 Cable depth of lowering along theonsenting corridor; the minimum depth of lowering will
be 0.4m in hard substrates and 0.5m in soft substrateth an aim to achieve 0.8m depth
of loweringif possible, and a likely maximuttepth of loweringof 1.5m.The minimum depth
of lowering will be used for the assessntie

1 Cable burial methods; a combination of jetrenching, mechanical trenching or ploughing
may be required to protect the cables. Burial will be assumed to be via natural infill rather
than backfill rock placemerds a worstcase for habitat recovery ties. Within UK waters (to
200NM) rock placement will be in the region 8bm either side of the 4 cablzrossing and
70m either side of the 14 surface laid pipelcr®ssing, and at a worstase for extent of a
1:3 slope. Rock placement at the HDD exihpwill be to a depth of 0.8m for a 70m distance
at a 1:3 slopge

1 Cable trench¢ methods of trenching will generate disturbance of the seabed around the
trench and depending upon the method usethe trench and excavated material footprint
will be a maxinum of 5m distance either side of the cerdire of the cable (a total of 10m
width) as a worstase;

1 HDD¢ a number of different drilling materials could be used, but it is assumed that the drilling
fluid will solely comprise Bentonite;

1 Installation programme ¢ the detailedinstallation programme and start date is not yet
finalised and so it is assumed thastallationcould be conducted at any time of year as a
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worst-case apart from the HDD, which will occur between Septervtench, and the cable
laying, which will be between Apf8eptember;

1 Installation programmeg The cable installation programme may vary depending upon cable
sectionlength used (which will be betweefbkm and 170km) and cable productiamility.
The worstcase programme duration &fyears has been usexs shown in Chapter 2: Project
Description, which is based on use of a 170km cable due to the time of production of a cable
of this length The cable installatioprogrammein UK watersalso assumes a worshse
programme of two sepate HVDC cables being installed;

1 Operational repairsg repairs could be once every 3 years as a likely wease and require
disturbance of the seabed of up to twice the water depth at the repair location;

1 Decommissioning phase arrangementsthe majority of the cable will be removed at
decommissioninghowever, some sections may be leftgitu without transferring electricity.
Full emoval will be assessed asvarst-case.
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Tablel5.11 Summary of impacts of the project atttk presence of impagtathways to receptorgindicated with a tick). Those without a tick indicate that
effectsupon receptors from the impactsere either scoped out during the Scoping proc@esitat loss of adult fish and underwater noise effects from
cable installatiohor no pathway is considered to be presdfthanges in hydrodynamic regime (scour and accretion) and sediment heating on pelagic fish
species and cephalopods).
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Habitat creation V A\ V V V
Changes to water quality @suspension bsedimentsand V V V V V V \Y \Y \Y
increased sediment loading
Changes to water qualityrelease of hazardous substances) V V V V V V V V V
Underwater noise and vibration V V V V V V V V V
Changes to water qualityRelease ofirilling fluids) \Y \Y A A\ A V V V V
Introduction of invasive nonnative species V V V V V V \Y \Y \Y
Operation
Change in hydrodynamic regime (scour and accretion) V V V V V
Sediment heating V V V V V
Electromagnetic fields (EMFs) V V V V V V V V V
Introduction of invasive nonrnative species \Y V \% \% \% V \% \% \%
Physical disturbance during inspection amelpair V V V V V V \Y \Y \Y

Decommissioning
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15.5.1Primary and Tertiarylitigation
The primary and tertiary mitigatiomeasures(see Chapter 2: Project Description) that hdeen
considered within the assessment are describetbw:

T

For the consenting corridorouting studiesave be&n undertakerto minimise environmental
impactsof the consenting corridor;

ForHDDactivities, he drill will stop before it reaches the end poioit the hole and k the
excess material and drilling fluid will then be pumped out of the tmiminimise loss of HDD
fluid. Therefore, onhthe final shortdrilling sectionwill result in alossof fluids and solidso

the sea;

For HDD activities, these will occur from September to March only, with activities commencing
in September. No breakosibf the drilling will therefore occur during herring spawning season
(August/September);

For cable installation, this will occur from April to September only, which is outside of the
sandeel spawning season (January/February).

For cable operation, a depthf lowering of at leas0.4m in hard substratand 0.5m in soft
substratewill be achieved to reducEMF and sediment heating effectGreater depths of
lowering will be achieved where possible;

For cable operation, electric fields will be contained witbable armouring due to shielding
effects.The use of direct currents in the marine cables will prevent the formation of induced
electric fields outside the cable armouringagnetic fields can, however, be detectieeyond

the cable armouringGillet al,, 2009;

To minimise the introduction of invasive nomtive species, all vessels used during
installation operation and decommissioning will follow th&ernational Convention for the
Controland Management of ShipBallast Wateland Sediments (BWM) wth entered into
force in 2017;

To minimise the introduction of invasive nomtive species,all vessels used during
installation operation and decommissioningill be sourced from the North Atlantic
Biogeographic region, or will be subject to appropriate decontamination procedures if
sourced from elsewhere to remove the risk of INNS introduaitmough the use of hull anti
fouling materials; and

To minimisechanges to water quality (release of hazardous substances), all vessels used
during installation operation and decommissioning will comply with the International
Convention for the Prevention of Pollution from Ships (MARPOL) regulations.

15.5.2Installation

15.5.2.1Habitat Loss

Disturbance of the seabed will occur as a result of trenching during cable legfingyal of the two
out of service(OOS¥ables,and also from rock protection where cable burial is not possible (such as
at crossing points).

The trenchingluring cable layingyill disturb a worstcaseof two 10m wide area of seabed along the

whole length of each cable being laid, totallidgkm length from MHWS to 12nm limit, arRD0km
length from 12nm to the limit of UK EBZxisting habitat loss beneath thieenching footprint will
therefore be a maximum d@0hafrom MHWS to 12nm limit, andlOCha from 12nm to the limit of UK
EEZAs a worstcase if natural infiling of the trench is assumed to occuather than any backfilthen
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recovery of the habitataithis seabed strip i&ely to take a number of yearsut any disturbance of
the seabed wilktill result in a temporary effect

The removal of the tw@®@OS:ables will disturb around a 5.7km length of seabed within the consenting
corridor.

The rockplacement at crossing points wile toup toa 1m burial depth for thé cable crossingsnd

2m burial depth for thel4 surface laid pipeline crossing&xisting habitat losbeneath the rock
placementin the UK EEXill therefore bea maximum o800n¥ for eachcable crossingl680nt for

each surface laid pipeline crossjraad 336m? at each HDD exit point. Assuming a werase of two
separately laid cables and three HDD exit poial®getherthe habitat loss beneath rock placement
will total 5.0ha Rockwill also be placed as cable protection on areas of rocky ground or hard substrate
along the consenting corridor, howevehis placemenis unlikely tosignificantlychange the nature

of the seabed substrate and therefore the utilisation of this hatbiity fish and shellfish receptors is
unlikely to be affected.

The rock will remain in place for the lifetime of the project and therefore the loss of any existing soft
substrate habitabeneath rock placemens expected to be a permanent effect.

15.5.2.1.1Designatedbitegfor Fishand Shellfish Species
Given the separation achieved between the consenting corridor and designated sites for fish and
shellfish species, then no habitat loss in these sitefor their populationss anticipated, and the
magnitude of impactupon designated sites for fish and shellfish spedseassessed d$o Change.

15.5.2.1.2Crustaceans
Given the limited extent of the habitat loss from trenchimgd the mobile nature of the crustaceans
assessegdcrustaceans along ttensenting corridowill be able to move to alternative habitat nearby
during cable installation and return once the trench has infilleatrock placement, given the extent
of the placementhere may be some burial of individuaésd species favouring finer sediments may
be deterredfrom recolonization of the hard substrateBhis will, however, occur in just @% of the
consenting corridgrand an even smaller proportion of the wider habitats in the North&@ebsowill
havea highly localised effect that will not be detectable within crustacean populatimadly or more
regionally As such, the magnitude of impact upon crustaceans is assesbegkgible

15.5.2.1.3Molluscs
As the mollusc species assessed are generally sebsile]dss of habitatsvhich these species are
inhabiting during trenching may cause disturbance or burial of these species present in the footprint
of the trench. As the trench infills, then this habitat will recover and the mollusc species are likely to
recolonise it given their preferentialabitationof optimumseabedand hydrodynamic conditiongny
effects from trenching are therefore anticipated to be temporary

Forrock placement, given the extent of the placement there may be some burial of indisjcand
species favouring finer sediments may be deterred from recolonization of the hard substrates. This
will, however, occur in just 049 of the consenting corridor, and an even smaller proportion of the
wider habitats in the North Sea and so will Baar highly localised effect that will not be detectable
within mollusc populations locally or more regionally.

In thecase of the oean quahog, the benthic survey (MMT, 2017) foarvery low abundance of the
species along the&onsenting corridorand therdore the effect of trenchingand rock placement
causing habitat losen this speciesvider population will be undetectableespecially given the high
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abundances associated with designated areas for this species in other locations in the North Sea. The
magritude of impacton the ocean quahog is therefore assessed\agligible There may be higher
abundances of othegessilanolluscs along the consenting corridor that will be subject to a temporary,
shortterm effect from habitat loss due to cable trenchirfgith rock placement effects being
undetectabl§ and may cause a change to the local population abundatecg not the wider
populations in the North Sea. The magnitudémpacton the remaining mollusc species is therefore
assessed adlinor.

15.5.2.1.4Spawning anfllursery Grounds
The project will result in the temporary disturbance28haof suitable sandeel spawning habitte
to trenching along the 14km length of suitable habitat within the consenting corridor identified by
MMT (2017). Thisquatesto 0.0026 d the localsandeel spawning grousds designated by Coatl
al. (1998) and Ellist al. (2012).The project will also result in placement of rockatable crossings
within the suitable sandeel spawning habitat, causing a permanent lo§s0@fa, andless than
0.0002% of the local sandeel spawning grountise removal of one of the service cables will be partly
within the suitable sandeel habitator a length of around 1.7krnThere are extensive wider spawning
areas for this species around the Scdttmast and therefore this isveorst-case As this habitat loss
will be temporaryor affect a very small proportion of the wider spawning ground, then the magnitude
of impactis assessed agegligible

The project will result in the temporary disturbanceA@haof suitable herring spawning habitatue

to trenching along the 3.6km length of suitable habitat within the consenting corridor identified by
MMT (2017). Thisquatesto 0.0008% of thelocalherring spawning grounes designated by Couwt

al. (1998) and Ellist al.(2012).No cable or pipeline crossings are in areas of suitable herring spawning
habitat and therefore rock placement will not result in the loss of any suitable habhatremaal of

the two service cables willlso not be in areas of suitable herring spawning habifBlhere are
extensive wider spawning areas for this species around the Scottish coast and thereforeussi a
case As this habitat loss will be temporaoy affect a very small proportion of the wider spawning
ground, then the magnitude ampactis assessed asegligible

15.5.2.2Habitat Creation
The rock placement at crossing points will be to up to a 1m burial depth for the 4 cable crossings, and
2m burial depth fo the 14 surface laid pipeline crossings. Rock placement will be for 25m either side
of the 4 cables and 70m either side of the 14 surface laid pipelines, and at acasesfor extent of
a 1:3 slope. Rock placement at the HDD exit point will be to ahdefpd.8m for a 70m distance at a
1:3 slope. Introduction of new habitdtom the rock placement in the UK EEZ will therefore be a
maximum of 300rhfor each cable crossing, 1688far each surface laid pipeline crossing, and 336m
at each HDD exit point. Assuming a warase of two separately laid cables and three HDD exit points,
altogether the introduction of new habitat beneath rock placement will t&#&lha Rock will also be
placed as cable protection on areas of rocky gobonhard substrate along the consenting corridor,
however, this placement is unlikely to change the nature of the seabed substrate and therefore the
utilisation of this habitat by fish and shellfish receptors is unlikely to be affected.

The rock will remia in place for the lifetime of the project and therefore teeation of any hard
substrate habitais expected to be a permanent effect.
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15.5.2.2.1Designatedbitegfor Fishand Shellfish Species
Given the separation achieved between the consenting corridor dagignated sites for fish and
shellfish speciesthe rock placement will not create any new habitat in these siedor their
designated speciesnd the magnitude of impactpon cesignated sites for fish and shellfish species
is assessed d¢o Change.

15.5.2.2. 2MarineDemersal Fish Species
Rock placement creéashard substrate habitatwhichmay be suitable fospecies such as cod, whiting,
saithe and ling which prefer or utilise rociyS I 6. $Hs@vi however, occur in just 04% of the
consenting corridor, and an even smaller proportion of the wider habitats in the North Sea and so will
have a highly localised effect that will not be detectable within the populations of these species locally
or more regionally. The magnitude whpact upon these marine demersal fish species is therefore
assessed adegligible(beneficial)

For all other marine demersal fish species, the rock placement will not create any suitable new habitat
and therefore the magnitude of impact upon these spedieassessed & Change

15.5.2.2.Crustaceans
Rock placement creating hard substrate habitat will not generally be suitable for crustacean
inhabitation and therefore the magnitude ohpactis assessed a$o Change

15.5.2.2.4Molluscs
Rock placement creating hard suladtr habitat will not generally be suitable for mollusc inhabitation
and therefore the magnitude dampactis assessed a¢o Change

15.5.2.2.55pawning an8llursery Grounds
Rock placement creating hard substrate habitat will not be suitable for saoddwrringspawning
and therefore the magnitude ampactis assessed a¢o Change

15.5.2.3Changes to Water Quality (Resuspension of Sediments and Increased Sediment
Loading)
Trenching and rock placement activities well as th@©OScable removalmay resuspend seabed
sedimentsinto the water column Anyincreasedn water columnsediment loadingand deposition
resulting fromthe trenching and rock placement activities will be very localised and saort in
duration Gee Chaptell: Water QualityMarine Environmen)) andwill occur sequentiallalong the
consenting corridogiventhe nature of the cable installation.

Sands and silts released during trenching and rock placement activities will be temporarily deposited
on the seabed but will bemore likely to be remobilised and redistributed through natural
hydrodynamic processdhan gravek and clag which are likely taemain on the seabed for a longer
period of time after settlementThe consenting corridocomprises the following split of seath
substratetypes:

1 69% muds and gravels;
1 29% sands and sijtand
1 2% rocky and hard substrates
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15.5.2.3.1Designatedbitegfor Fishand Shellfish Species
Given the separation achieved between the consenting corridor and designated sites for fish and
shellfish species, then the trenching and rock placement activities will not cause increagserin
column sediment loadingn these sitesor on theirdesigrated speciesand the magnitude of impact
upon designated sites for fish and shellfish species is assesbedGisange.

15.5.2.3.2Diadromougd-ish Species
As migrating individuals of these species will be crossing the project during migration to or from
freshwater, then they will be exposetb anyincreasedvater column sediment loadinfgr only a very
short period of time Also, theincreasedsedimentloadingwill be shortterm and localisedn nature
along theconsenting corridaroccurring sequentially with the dation of the installation activity and
near the seabedThereforgthe likelihood oimigrating or marine resident individuals thiese pelagic
species encountering an area of increaseter column sediment loadinig very low. Furthermore,
as they arehighly mobile species thenshould they encounter an area of suspended sediment
concentrationsthey are capable of navigating away and avoiding the area. As these species are all
highly mobile angbelagic then there ialsono risk of smothering or burial.herefore, the magnitude
of impact upon diadromous fish species is assess&bashange

15.5.2.3.3lasmobrancpecies
As indviduals of these species, if present, will be foraging then there is a potential effect upon their
feeding success from the increasedter column sediment loadingRobertsoret al., 2006). Ashe
increasedsedimentloadingwill be shortterm and localisedn nature along theeonsenting corridar
occurring sequentially with the location of the installation activity, and near the sedhedkelihood
of pelagic species encountering an area of increasetiment loadings very lowEncounter may be
more likely for demersal elasmobranchs such asabemon skatesandy rayPortuguese dogfish,
spiny dodfistor other elasmobranch speci¢such as the spotted ray or thornback raybwever, as
these are highly mobile speci#isen should they encounter an areaiotreasel sediment loading
they are capable of navigating away and avoiding the area. As these specie$iatgatihobilehen
there isno risk of smothering or buriakven for the demersal individual$herefore, the magnitude
of impact uponthe common skate, sandy ralPortuguese dogfish, spiny dogfigpotted ray and
thornback ray is assessed legligibleand, on all theelasmobrancHish speciesis assessed dso
Change

15.5.2.3.4MarineDemersal Fish Species
As individuals of these species, if present, will be foraging then there is a potential effect upon their
feeding success from the increasedter column sediment loadinRdertsonet al, 2006). As the
increasedsediment loadingyill be shortterm and localised in nature along tlensenting corridar
occurring sequentially with the location of the installation activibe likelihood of demersal species
encountering an ara of increasedgediment loadings low. Aghese are highly mobile specidsen
should they encounter an area ofcreased sediment loadinghey are capable of navigating away
and avoiding the area. As these species are all highly mobile then theeoerigk of smothering or
burial. Any changes to behaviour or reduced feeding success as a result of the incsedsadnt
loadingfor demersal species are anticipated to be shHerm and temporaryand have no impact
upon the structure and functioning of é&populations of these species. The magnitude of imppon
marine demersal fish speciestherefore, assessed adegligible
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15.5.2.3.9MarinePelagic Fish Species
As individuals of these species, if present, will be foraging then there is a potential effect upon their
feeding success from the increasedter column sediment loadin@Robertsoret al, 2006). As the
increasedsediment loadingyill be shortterm and Iecalised in nature along theonsenting corridar
occurring sequentially with the location of the installation activity, and near the sedbedkelihood
of pelagic species encountering an area of increasstimentloadingis very low. These species are
also highly mobile and sehould they encounter an area afcreased sediment loadinghey are
capable of navigating away and avoiding the area. As these species are all highlyamopitdagic
then there isnorisk of smothering or burialThereforethe magnitude of impact upomarine pelagic
fish species is assesbasNo Change

15.5.2.3.6Cephalopods
As individuals of these species, if present, will be feeding and foraging then there is a potential effect
upon their feeding success from the increasgdter cdumn sediment loadindRobertsonet al.,
2006). As the increasegediment loadingwill be shortterm and localised in nature along the
consenting corridgroccurring sequentially with the location of the installation actiuitge likelihood
of cephalopod&ncountering an area of increassddiment loadings low. Ashese are mobile species
(though with lower swimming capacity than teleost fish species) then should they encounter an area
of increased sediment loadinthey are capable of navigating away and avoiding the area. As these
species are all highly mobile then there is no risk of smothering or burial. Any changes to behaviour or
reduced feeding success as a result of the increased suspended sediment conmestfar
cephalopods are anticipated to be shaerm and temporary and have no impact upon the structure
and functioning of the populations of these species. The magnitude of impact upon marine demersal
fish species igherefore, assessed adegligible

15.5.2.3.Crustaceans
Crustacean species are less mobile and mayreadily move away from areas dhcreased water
column sediment loadinghough ®me speciesincludingLangoustineare particularly tolerant of a
degree of smothering (OSPAR, 20183. the increaed sediment loadingwill be shortterm and
localised in nature along th@nsenting corridothen, whilst there is a risk of some effect upon nearby
individuals the risk to the wider population is very limitexhd, therefore, the magnitude of impact
uponcrustaceans is assessedN\egligible

15.5.2.3.8Molluscs
Mollusc species have limited mobility with which to move away from areas of increagedcolumn
sediment loading or to prevent themselves from being smothered®me mollusc species show
tolerance toincreased suspended sediment concentrati@viainwaringet al,, 2014. As the increased
sediment loadingvill be shortterm and localised in nature along tikensenting corridgmwhilst there
is a risk of some effect upon nearby individuals, the risk eéowiider population is very limited and
therefore the magnitude of impact upon molluscs is assessétegtigible

15.5.2.3.9Spawning an8llursery Grounds
The project will result in potentiihcreased sediment loadiragross a 14km length of suitable sandeel
spawninghabitat identified by MMT (2017However, a8 sandeels spawn in December and January
with eggs hatching in February and March, and cable installation will only occur between April and
September, there is no risk of smothering of sandeel eggs. As a nbgulpagnitude of effect is
assessed ado Change
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The project will result in potentidihcreased sediment loadiragross a 3.6km length of suitable herring
spawning habitat identified by MMT (2017), which equates to just 0.0006% of the local herring
spawring ground.As herring from the Buchan stock spawn in August and September, then some
herring eggs in this area may be at risk of being smothélrbd survival and development of herring
eggs have been reported to lelerant to even highlevels of water olumn sediment loadingbut
studies have concluded that smothering is likely to be detrimental unless the material is removed
rapidly by the current (Birklund and Wijsam, 2005)e@ the limited extent of the wider spawning
ground affectedand the tempoary, shortterm nature of the impact, then the magnitude of effect is
assessed asdegligible

15.5.2.4Changes t@Vater QualityRelease of Hazardous Substances)
TrenchingOOScable removablnd rock placement activities may resuspend seabed sediments which
could contain contaminanighough low concentrations were found within the sediment sampling
survey for the projecgtas detailed in Chapter 7: Seabed Qualityy sedimentand thus contaninant
suspensiorand deposition as a result of the trenching and rock placement activities will be very
localised and shotterm in duration (see Chaptdrl: Water QualityMarine Environmeny)

Theuse of vesslscould lead to a fuel releasey of cleaning fluids, oils and hydraulic fluids used on
board vessels and during ROV operatjomgich could be released overboard or accidentally
discharged.Also, discharges of grey water, sewage, food waste and drain fatervessel®utside

of 12NM may occu. These discharges can be potentially harmful and can lead to localised organic
enrichment and a change in the balance of the food chasdiscussed further within Chapter 11:
Water Quality (Marine Environmentjiven that all vessels will be compliantth IMO and MARPOL
then the risk of oils and other contaminantsitering the marine environment is very loMeither
organic enrichment nor oxygen depletion is considered likely, due to the relatively small cumulative
volume of any discharges. Furthermotfie amount of shipping activity in the North Sea area is
unlikely to beaffected by addition of thénstallationvessels.

15.5.2.4.1Designatedbitegfor Fishand Shellfish Species
Given the separation achieved between the consenting corridor and designatedaitish and
shellfish species, then ¢htrenching and rock placemeattivities and vesselwill not cause changes
to water quality in these sites or on their populations, and the magnitude of impact upon designated
sites for fish and shellfish speciesassessed a$o Change.

15.5.2.4.2Diadromougd-ish Species
As migrating individuals of these species will be crossingdheenting corridoduring migration to
or from freshwater then theynaybe exposed to any reduced water quality for only a very short period
of time. Also, thereduction of water qualitywill be shortterm and localised in nature along the
consenting corridor, occurring sequentially with the location of the installation activity and near the
seabed. Thereforghe likelihood of migrating or mare resident individuals of these pelagic species
encountering an area of reduced water quality is very low. Furthermore, as they are highly mobile
species then should they encounter an area of reduced water quality they are capable of navigating
away and =oiding the area. Therefore, the magnitude of impact upon diadromous fish species is
assessed ado Change

15.5.2.4.3FlasmobrancBpecies
As any reduced water quality will be shéetm and localised in nature along tkensenting corridar
occurring sequentially ith the location of the installation activity, and near the seabed the likelihood
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of pelagic species encountering an area of reduced water quality is very low. Encounter may be more
likely for demersal elasmobranchs such as ¢benmon skate, sandy ray, RPeguese dogfish, spiny
dogfish or other elasmobranch species (such as the spotted ray or thornback ray), hoagetrerse

are highly mobile specigben, should they encounter an area of reduced water qualihey are
capable of navigating away and avoiding the area. Therefore, the magnitude of impact upon the
common skate, sandy rayportuguese dogfish, spiny dogfisspotted ray and thornback ray is
assessed adegligible and on all the elasmobranch fishesjies is assessed Hs Change

15.5.2.4.4MarineDemersal Fish Species
Asany reduced water qualitwill be shortterm and localised in nature along tkensenting corridar
occurring sequentially with the location of the installation activity, the likelihood ofefeal species
encountering an area aeduced water qualitys low. Aghese are highly mobile specidsen, should
they encounter an area okduced water qualitythey are capable of navigating away and avoiding
the area. Any changes to behaviour or redd feeding success as a result ofthduced water quality
for demersal species are anticipated to be sherm and temporary and have no impact upon the
structure and functioning of the populations of these species. The magnitude of impact upon marine
demersal fish species therefore, assessed ddegligible

15.5.2.4.9MarinePelagic Fish Species
Asany reduced water qualityill be shortterm and localised in nature along tlkensenting corridar
occurring sequentially with the location of the installationigity, and near the seabeir the cable
installation activitiesthe likelihood of pelagic species encountering an areagdficed water quality
is very low. These species are dsghly mobile and sashould they encounter an area céduced
water qualty, they are capable of navigating away and avoiding the area. Therefore, the magnitude
of impact upon marine pelagic fish species is assessiid &hange

15.5.2.4.6Cephalopods
Asany reduced water qualityill be shortterm and localised in nature along tkkensenting corridar
occurring sequentially with the location of the installation activity, the likelihood of cephalopods
encountering an area oeduced water qualitys low. Aghese are mobile specidthough with lower
swimming capacity than teleostshi species) then should they encounter an areaediuced water
quality they are capable of navigating away and avoiding the area. Any changes to behaviour or
reduced feeding success as a resultezfuced water qualityfor cephalopods are anticipated taeb
short-term and temporary and have no impact upon the structure and functioning of the populations
of these species. The magnitude of impact upon marine demersal fish species is therefore assessed as
Negligible

15.5.2.4.Crustaceans
Crustacean species are less ri@tand may not move away from areas of reduced water quality
readily.Any reduction in water qualitwill be shortterm and localised in nature along tkkensenting
corridor then whilst there is a risk of some effect upon nearby individuals, the riskdontider
population is very limited and therefore the magnitude of impact upon crustaceans is assessed as
Negligible

15.5.2.4.8Molluscs
Mollusc species have limited mobility with which to move away from areas of reduced water guality
As the reduced water qualityilvbe shortterm and localised in nature along tiekensenting corridor
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then, whilst there is a risk of some effect upon nearby individuals, the risk to the wider population is
very limited and therefore the magnitude of impact upon molluscs is assess$¢elgigible

15.5.2.4.9Spawning an8llursery Grounds
The project will result in potential reductions in water quality across a 14km length of suitable sandeel
spawning habitat identified by MMT (2017). As sandeels, however, spawn in December and January
with eggs hathing in February and March, and cable installation will only occur between April and
September, then there is no risk of spawning individuals or eggs being exposed to reduced water
guality. As a result, the magnitude of effect is assessddoa€hange

The project will result in potentiadeductions in water qualitacross a 3.6km length of suitable herring
spawning habitat identified by MMT (2017), which equates to just 0.0006% of the local herring
spawning ground. As herring from the Buchan stock spawn in August and September, then some
herring eggs in this area e at risk obeing subjected to reduced water qualigiven the limited

extent of the wider spawning ground affected and the temporary, stemin nature of the impact,

then the magnitude of effect is assessed\sgligible

15.5.2.5UnderwatemNoiseandVibraion (Cable Installatign
During cable installation, vessels and cable burial machinery will generate underwater noise. The
underwater noise generated by the vessels and equipment has been assessed and modelled in
Chapter 23: Noise and Vibration (Underwatfihe sound generated during cable installation will be
transient, and present in an area for only a short time, as installation moves along the consenting
corridor in a sequential mannefThe underwater noise generated by the HDD has also been
consideredwithin Chapter 23Noise and Vibration (Underwate@dnd is reported as being within the
range of baseline noise levels expected in the area.

Chapter 23 Noise and Vibration (Underwatecpnfirms that the noise sources associated with the
installation ofthe NorthConnect HVDC cables do not have the potential to cause injury in fish species.
However, sources are within the hearing thresholds of the fish species likely to be present within the
consenting corridor, and have the potential to cause localidesturbance, including Dynamic
Positioning (DP) vessel noise, eentional (noRDP) vessel noisgre- and postinstallation survey
equipment noise (the greatest noise levels generated by thelsmitom profiler), and cable burial

noise A summary of the nedicted disturbance ranges detailed in Chapter R®ise and Vibration
(Underwater)is provided in Table 182 below.

Table 1512 Maximum predicted impact ranges on fish resulting from underwater noise associated
with the installationof the marine HVDCables.

Dynamic Non-Dynamic Subbottom Cable Burial
Positioning Positioning profiler (SBP)
Vessel vessel Noise
Noise
Maximum Behaviourall 1359m 100m 2154m 215m

Disturbance Range

It is noted that there is a paucity of empirical data relating to underwatese levels that provoke a
behavioural response (disturbance) in fish gaslsuchthere are very few thresholds for the onset of
disturbance published in the literatureThe modellingresentedin Chapter 23Noise and Vibration
(Underwater)usesa digi dzNb I y OS G KNBaK2f R F2NJ FA adUnitctiStateap n R.
National Marine and Fisheries Service (US NME&)m Injury and Disturbance criteria, since this is
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the only threshold available that is suitable for use in the calculatiodisiirbance ranges from
continuous (noAmpulse) noise sources. However, this thresholddknowledged within published
literature to be conservativandlikely to be lower than the sound pressure letret would actually

provoke a behavioural responder many speciegPopperet al, 2014. As suchthe disturbance

ranges detailed ére should be considered to lm®nservativeand precautionary.

Dynamic Positioning (B) thruster noise results ipotential disturbanceluring cable installation, at a
range of approximately 1.4km, while nonDP vessel noiseand cable burial havdow potential
disturbance rangeof 100mand 215m respectivelyVessels using DRill be used throughout the
cable installation process, including the cable lay vessel, cable beassdl, rock placement vessels
and other support vesselddowever,DP vessel noise resulting from the NorthConnect project must
be set against thexisting vessel usage of the area (see ChapteNa9igation and Shippifgwvhich

is high given the existiNorth Sea oil and gas activiti€3P vessels are utilised regularly by the oil and
gas industry to support the offshore infrastructure in the North Sea, and in the vicinity of the
consenting corridor. In addition, the North Sea is a busy shipping ackss drequently transited by
large vessels including bulk cargaips, tankers, and cruise shipaucB vessels are reported as
generating underwater noise levels rangifrom 1854 n 1 R. NX ™ > thdrefole ihe moée | Yy R
levels from the DP vessas®ciated wih the project would beanalogous to the reported levels for
other vessel traffic wich already operate in the area, and the project would not significantly increase
the numbers of vessels present in the area (see Chapter 19: Navigation anch&hipp

The SBP results in potential disturbance during the prel postinstallation survey at a range of
approximately 2.2km. The SBP is a geophysical survey device that will only be used during the pre
installation Marine Route Survey. The marine route geophysical survey in UK waters is anticipated to
last no more than 14 days, and will bendaicted prior to commencement of the cable installation
works. The survey vessel will be moving at approximately 2kt during the survey operatigrasand
such the SBP will only result in short lived, temporary and transient disturbance, confined to a
relatively small area around the survey vessel. Given the extremely conservative disturbance
threshold, transient nature of the survey and the duration of the exposure to this sound level, any
avoidance of the sound field will be a temporary and stiertn chaxge in behaviour.

Theconsentingcorridor passes through an area with numerous oil and gas assets and associated DP
vessels, is frequently transited by existing vessel traffic and is on the approaches to a major port at
Peterhead. The additional vessabise from the cable installation will therefore not result in an
appreciable change from baseline conditions @mlsuch, the magnitude of impact upon all fish and
shellfish species and receptors is assessddeggigible.

15.5.2.6Changes to Water Qualitpéleas of DrillingFluid$
From Chapter 2: Project Description, the estimated HDD fluid losses to the sea from the three HDD
holes,for the two HVDC cables and one fibre optic cable, wiB,080m3. The estimated solid losses
to the sea will bel8m3. These loses will not be concurrent from all three HDD holes, but will be
sequential as holes are drilled individualgnd so only ,000m? of fluid and6ém? of solids will be
discharged at any one tim&he solids will ba mixture ofgranite bedrockparticles and bentonitea
naturally occurring substaecThe HDD will be undertaken during the winter months

15.5.2.6.1Designateditegfor Fishand Shellfish [B2cies)
Given the separation achieved between the consenting corridor and designated sites for fish and
shellfish species, and the highly localised nature of the HDD within the marine environment, then any
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HDD fluids released at the HDD exit point will not affaese sites or on their populations, and the
magnitude of impact upon designated sites for fish and shellfish species is asseSse@lznge.

15.5.2.6.2Diadromoud-ish Species
Given the very small scale of the release from the HDD exit paimthe water columnthe likely
dilution of the plumeand the timing of the releases in the wintghere areunlikely to behigh
numbers ofdiadromousfish species present in this coastal environmearid hencethe likelihood of
individuals encountering thancreased sedimérioadingis very low. Any that are present apelagic
and highly mobileand so will be able to avoithe affectedareas during either their migrationro
foraging activities. The magnitude of impact upon diadromous fish species is asseske@laange

15.5.2.6.3Elasmobrancpecies
Given the very small scale of the release from the HDD exit point into the water column and the likely
dilution of the plume the likelihood of individuals encountering therea ofincreased sediment
loadingis very low. Any elasmobrah species that do are highly mobile and so will be able to avoid
these areas during either their migratiorr doraging activities. The magnitude of impact upon
elasmobranch species is assesselashange

15.5.2.6.4MarineDemersal Fish Species
Given the very smbécale of the release from the HDD exit point into the water column and the likely
dilution of the plume, the likelihood of individuals encountering thea of increased sediment
loadingis very low and so few marine demersal species are likely to eteoittnAny marine demersal
species that do are highly mobile species and so will be able to avoid these areas during either their
migration a foraging activities. The magnitude of impact upon marine demersal spedleréfore
assessed ado Change

15.5.2.6.9Marine Pelagic Fish Species
Given the very small scale of the release from the HDD exit point into the water column and the likely
dilution of the plume, the likelihood of individuals encountering thiea of increased sediment
loadingis very low. Any marmpelagic species that do are highly mobile species and so will be able to
avoid these areas during either their migrationforaging activities. The magnitude of impact upon
marine pelagic speciestiserefore assessed ado Change

15.5.2.6.6Cephalopods
Given thevery small scale of the release from the HDD exit point into the water column and the likely
dilution of the plume, the likelihood of individuals encountering thieea of increased sediment
loadingis very lowAsthese are mobile specigthough with lower swimming capacity than teleost
fish species) then should they encounter an areinofeased sediment loadirtpey are capable of
navigating away and avoiding the aréghe magnitude of impact upooephalopodsis therefore
assessed ado Change

15.5.2.6.Crustaeans
Given the very small scale of the release from the HDD exit point into the water column and the likely
dilution of the plume, the extent of the effect updhe relevantcrustacearspecieds expected to be
limited. Whilst they do not have the same mobility as fish spettiesvoid theincreased sediment
loading,and so some settlement of material may occur on théine numbers within the vicinity of
the HDD exit point are not anticipated tomprise an appreciable proportion of the population and
so the magnitude of impact is therefore assessetlegligible
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15.5.2.6.8Molluscs
Given the very small scale of the release from the HDD exit point into the water column and the likely
dilution of the plume the extent of the effect upon the relevant mollusc species is expected to be
limited. Whilst they do not have the same mobility as fish species to avoiththeased sediment
loading,and so some settlement of material may occur on them, the numbersinwthe vicinity of
the HDD exit point are not anticipated to comprise an appreciable proportion of the population and
so the magnitude of impact is therefore assessetlegligible

15.5.2.6.9Spawning an@llursery Grounds
Given the very small scale of the releas®rirthe HDD exit point into the water column and the likely
dilution of the plume, the effect on spawning and nursery grounds is limited. The HDD fluid discharge
will occur in the winter, outside of the herring spawning season and so the magnitude of inmaarct
spawning herring or herring eggstlierefore assessed ajo ChangeThe HDD fluid discharge may
occur in the sandeel spawning season but suitable sandeel spawning habitat is sited over 3.5km
offshore along the consenting corridor (MMT, 2017) anddifiere no effects upon spawning sandeels
or their habitat are likelyThe magnitude of impact upon spawning sandeel or sandeel eggs is
therefore assessed &$o Change

15.5.2.7Introductionof Invasive Nomative Species
Vesseldo be used folinstallationhave thepotential to carry INNS via their ballast waters and hulls,
depending upon the origin of the vessels or previous ports, which if released and are mobile in nature
could compete with fish and shellfish populations within the designated sites.

Any releasedNNS by the vessels to be used iftstallationcould colonise existing designated sites

for fish and shellfish species and compete with them for resources, causing a potential decline in
population abundance. Whilst this is possible it is considered tardikely given the extent of
shipping activity which exists within the North Smad given that the BWM Convention has been
ratified and all vessels will be fully IMO complidiite magnitude of impaatpon all fish and shellfish
receptorsis assessed asegligible

15.5.30peratiors

15.5.3.1Change iHydrodynamic Regin{8courandAccretior)
Where seabed type and morphology have changed, such as in the case of the rock placement areas
on soft substrates, there may be localised changes in the flows causing scagcaation but these
are likely to be very localised to near the areas of rock placemedtonly occur in the short term as
an equilibrium reestablishes

15.5.3.1.1Designatedbiteqfor Fishand Shellfish Species
Given the separation achieved between the consemtoorridor and designated sites for fish and
shellfish species, then any changes in the hydrodynamic regime will not be detectable in these sites
or on their populations, and the magnitude of impact upon designated sites for fish and shellfish
species ishereforeassessed ado Change.

15.5.3.1.2MarineDemersal Fish Species
Scour and accretion is likely to have little effect on marine demersal species individuals, as they can
move away from areas to forage elsewhere. The magnitude of impact is therefore asses¢ed as
Change
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15.5.3.1.3Crustaceans
Localised accretion may cause burial or smothering of individuals as they are less mobile and may be
unable to move away from the area. Tlgsonly anticipated to potentially occur in the immediate
vicinity of the rock placement aas and therefore the extent of impacts will be highly localised and
temporary and have no effect on wider populations. The magnitude of impact upon crustaceans is
therefore assessed agegligible

15.5.3.1.4Molluscs
Localised accretion may cause burial or smotheohigdividuals as they are less mobile and may be
unable to move away from the area. This is only anticipated to potentially occur in the immediate
vicinity of the rock placement areas and therefore the extent of impacts will be highly localised and
temporary and have no effect on wider populations. The magnitude of impact upon crustaceans is
therefore assessed agegligible

15.5.3.1.55pawning an8llursery Grounds
Localised accretion around areas of rock placement may cause burial or smothering of herring and
sandeel eggs where the rock is placed in areas of suitable spawning habitat for these species, if these
species spawn in these locations. However, given thengé in substrate caused by the rock
placement, and theassessment of habitat loss to the spawning graimdSection 15.5.2.1,4t is
considered unlikely that individuals will choose to spawn in these locations given the unsuitability of
the habitat. Theefore, the magnitude of impact is assessedasChange

15.5.3.2SedimenHeating
When operational, the HVDg&bleswill emit heat. An assessment of the review of the changes caused
to sediment temperatures by the HVDC cable is provided in Chapt&MF and Seédhent Heating
and the sensitivity of the relevant fish species to this heating is provided in Apderdikbundled,
and placed at a depth of lowering of 0.5m below the sealasda worstcasefor soft substratesthe
temperature rise at the seabed inediately above the cable will b€Q above background levebnd
will rapidly decrease away from this

15.5.3.2.1Designatedbiteg(for Fishand Shellfish Species
Given the separation achieved between the consenting corridor and designated sites for fish and
shellish species, then no change in sediment temperature will occur in these sites, and the
magnitude of impact upon designated sites for fish and shellfish species is asseSse@lznge.

15.5.3.2.2MarineDemersal Fish Species
As the marine demersal fish species aighly mobile, then they are unlikely to be exposed to
increased sediment temperaturdand anyassociatedncreasedwvater temperature3for a period of
time that may cause any adverse behavioural or physiological effects. They are likely to be actively
foraging in the area and so may move in and out ofaheas with increased sediment temperature
(and any associated increasedter temperature$, but no adverse effect is anticipated. Impacts upon
demersal spawners and eggs are assessed separately in Section 15.5.3.2.5 below. The magnitude of
impact upon demersal fish specilsstherefore assessed &k Change

15.5.3.2.Crustaceans
Exposure to increased sieaent temperatures (and any associated increaseater temperature$
may displaceor attract some individuals tmmhabi the areas immediately above the cableut this
will only occur for a very liited distance from the cableThis effect may also be mad by any
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changes in behaviour or physiology associated with the EMF produced by the cables, and so the
magnitude of impact upon crustaceans is assessdtbaShange

15.5.3.2.4Molluscs
Exposure to increased sediment and water temperatures may displace or attiae individuals to
inhabit the areas immediately above the cable, and may increase or decrease the mortality rates of
individuals but this will only occur for a very limited distance from the cable. This effect may also be
masked by any changes in abamde, colonisation or physiology associated with the EMF produced
by the cables, and so the magnitude of impact upon crustaceans is assedéeChange

15.5.3.2.55pawning an8llursery Grounds

Given that Atlantic herring from the Buchan / Shetland stock spawiugust and September, then
the baseline water / sediment temperature is likely to be betweeh28C depending upon water
depth (Berx and Hughes, 2008j these eggs were exposed to &ltemperature increase for the
whole lifestage then it would result in a reduced survivorship from -33.2% to 21.630.8% (see
AppendixE.J). As this small reduction in survivorship from %Ctemperature increase would occur
on less than 0.000% of thespawning habitat for the Buchan / Shetland stackthe local herring
spawning groungdthen the overalmagnitude of impacbn the population isssessed adegligible

Given that sandeel spawn in December and January, then the bageliee/ sedimenttemperature

is likely to be around-8°C depending upon water dep{Berx and Hughes, 2008f these eggs were
exposed to a &C temperature increase for the whole lifestage then it would result in a reduced
survivorship from 33.22.9% to 30.810.5%(seeAppendixE.]). As this small reduction in survivorship
from a PC temperature increase would occur on oAlp00X4% of thelocalspawninggroundfor the
sandeel spawning stock unit in the North Sea, then the overadinitude ofimpact on the population
isassessed adegligible

15.5.3.3ElectremagneticFieldEMFS)
When operational, the HVYDC will emit a magnetic field. As it is a direct current cable then no electric
inducedfields will be created, and any electric fields will be contained within the cablewinmp An
assessmendf the EMFs created by the projdstprovided in Chaptet8: Electro Magnetic Fieldand
a literature review ofhe sensitivity of the relevant fish speci@sthese EMF#s provided in Appendix
E.1, from which the data and referensdor the assessment detailed belane sourced At worstcase
burial depths of 0.4m in hard substrates and 0.5m in soft substrates, then the magnetic field at the
seabed would bat most640uT, and would reduce to <300uT within 2m of the seabed at botktwo
case and best case separation distances.

15.5.3.3.1Designatedbiteg(for Fishand Shellfish Species
Given the separation achieved between the consenting corridor and designated sites for fish and
shellfish species, then no change in EMFs will occur in these aitd the magnitude of impact upon
designated sites for fish and shellfish specig¢khasefore assessed ado Change.

15.5.3.3.2Diadromoud-ish Species
No behavioural change has been shown in Atlantic salmon or sea trout in magnetic fields below 600uT,
with docunented behavioural changes at 1000 uT. At very low level magnetic fields (<50uT),
improvements in growth and performance have been shown for trout species, but deterioration in
egg quality has been shown at magnetic fields of >2000uT. As these specietagie and likely to
be swimming near the surface during migration, then they will not be at risk of encountering a
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magnetic field that could cause a behavioural change. The magnitude of impact upon Atlantic salmon
and sea trout is therefore assessedNisChange

European eels have shown to temporarily divert their migration because of magnetic fields as low as
5uT above background levels. They have also been shown to orientate towards a magnetic field at
200uT above background levels. Given their wide distribution through the water column during
migrations, and exhibition of diurnal vertical migrations (Righgbal., 2016), they may encounter the
magnetic field from the project and be at risk of tempordiyersions in their migration. As this will

be only for a short distance and beyond the magnetic fighldy will return to their original course,

then the temporary diversion will only slightly delay migration and have no discernible effect upon
glass eemigration success (given that these individuals are highly reliant on currents to migrate) or
silver eel escapement success. The magnitude of impact upon European eels is therefore assessed as
Negligible

No studies are available to assess the sensitdfitlamprey species to magnetic fieldapugh it is

likely thatthey may find some level of magnetic field undesirable. If this magnetic field level is below
640uT then they may show a response to this fielthilg¥lampreysare feeding on a host then tlire
movement is dependent upon that host. They may drop off their host if they encounter a magnetic
field level that is undesirable to them, but will be able to swim away from the field in thisAasieey

are not natal spawners, and rely on pheromonestber lampreys to indicate suitable rivers to spawn

in, then they do not migrate to a specific destination amlany changes or delays in migration will
not result in anadverse impact upon these species. The magnitude of impact upon sea lamprey and
river lamprey is therefore assesseds Change

15.5.3.3.3Elasmobranclpecies
The sharks, skate andhys present within the consenting corridor will behighly sensitive to
electromagnetic frequencies (Gdt al., 2009). Elasmobranch species are sensitive to etefitds
and rely on electric sense in detecting prey and predators, orientating to ocean currents and sensing
their magnetic compass headings. The ampullae of Lorenzini, their eltispry organs, can result
in increased electro sensitiy 1,000 to 19000 times greater than other marine fish.

Elasmobranchs have the ability to detect verydewel magnetic fields and have shown behavioural
responses to fields as low asp@babove background levelSome elasmobranch species, such as rays
and skatesare demersal and inhabit the lower sections of the water column and can feed on the
seabed. These species would likely be able to detect even the very smallest perturbations in the
SIENIKQ& Yy I (dzNI € YIIySGAO FASERI d&of @BBehzinii BUSA NJ 0 A
behavioural changes have only been detected at magnetic fields of oydr. Ahere may therefore

be some behavioural avoidance shown by these species to the magnetic field produced by the project
but given the mobile nature of the spesi they can either forage elsewhere outside of the magnetic
field or navigate swiftly through it (or over it) if necessary. No effects upon the population levels are
therefore anticipated. The magnitude of impact uptme common skate, sandy ray, Portugaes
dogfish, spiny dogfish, spotted ray and thornbackisaherefore assessed &kegligible

For the remaining pelagic elasmobranctiey may also show behavioural avoidance of the field but
as they occupy a much wider vertical range within the water moluthey will be able toeasily
navigate over it. The magnitude of impact upon all other elasmobranchs is therefore assedsed as
Change
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15.5.3.3.4MarineDemersal Fish Species
Lowlevel magnetic fields may induce behavioural changaanine demersal species, bmpirical
evidence on this is limited. No physiological changes to these species have been found below 3,700uT.
While marine demersal species will be seabed orientated, given their mobile nature and swimming
capacities they would have the ability to swimgher into the water column above the magnetic field
to avoid it should they have the propensity to do Blmwever,no negative physiological effects have
been identified at magnetic fields below 3,700gMould they not show this avoidance behaviour. The
magnitude of impact upon marine demersal fish species is therefore assesSleglagble

15.5.3.3.5MarinePelagic Fish Species
Lowlevel magnetic fields may induce behavioural change in marine pelagic species, but empirical
evidence on this is limited. No physigical changes to these species have been found below 3,700uT.
As pelagispecies will be widely distributed through the water colurgiven their mobile nature and
swimming capacities they would have the ability to swim higher into the water column aheve
magnetic field to avoid itlowever, @ negative physiological effects have been identified at magnetic
fields below 3,700, Bhould they not show this avoidance behaviour. The magnitude of impact upon
marinepelagicfish species is therefore assesseNegligible

15.5.3.3.6Cephalopods
No studies are available to assess the sensitivity of cephalopod species to magnetic fields, though on
a precautionary basis they may find some level of magnetic field undesirable. If this magnetic field
level is below 640uT thethey mayshow a response to this field bus ghey are mobile species then
they could navigate away from thigeld. To reflect the potential for individuals to exhibit a response
to the magnetic field generated by the project, on a precautionary basiésptagnitude of impact
uponcephalopods is therefore assessed\agligible

15.5.3.3.Crustaceans
Crustacean species inhabit the seabed andnsy be in clos@roximity to the cableand thusbe
subjectedhigher magnetic fieldthan species in the water columBetavioural changes of crab and
lobster species have been observed between 314 and WLLO8lo behavioural or physiological
changes havehowever,been identified in shellfish species below 30D. Given their significantly
lower ability to move vertically to the water column than elasmobranch and marine demersal
species, they would have less ability to avoid the magnetic fields if exposed to them, but they are likely
to be able to move beyond the range of the field at which physiological effects could(ocm), and
therefore physiologicakffects upon these species will be limitddven the geographicakxtent of
the EMHrom the project these speciesvill be capable of utilisintheir swimming capacity to move
through the EMF quickly, im matter of seconds. For example, langoustine have been reported to
reach speedsf 0.8ms' (Stentiford et al., 2000). Also, many of these species will release larvae into
the water column during reproductigmwhich ispelagic andtarried by oceanic currés(Wilson, 1999)
therefore, the presence of a small EMF will not affect the distribution of the species or present barriers
to population range or growthThe magnitude of impact is therefore assessedllagligible

15.5.3.3.8Molluscs
Mollusc species inhabit theeabed and so would be in closer proximity to the cable and thus higher
magnetic fields. Changes in shapes of immunocytes, the cells that create antibodies, have been
observed in Mediterranean mussels at 0 No behavioural or physiological changes hasen
identified to shellfish species below 30D Given their inability to move vertically into the water
column these speciewould be unable to avoid the magnetic fields if exposed to them, though would
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only be potentially exposed to an effect at figddrels of above 3Q0T. As this will occur at a maximum
distance of 2m either side of the seabed for each cable, then an overall area of 180ha is potentially
affected. Given that the cable installation is likely to have disturbed a greater width of selmed a

the consenting corridgrand therefore removed the molluscs present, then no direct mortalities are
expected from the magnetic field. The effect will be limited to displacement of individuals from future
colonisation of this area, or potentially redeat survival and/or fecundity of individuals that do
recolonise this areaAs many mollusc species release eggs into the water column for fertilisation
(Galtsoff, 1961), which are then carried by oceanic currents, then the presence of a small EMF will not
affect the distribution of the species or present barriers to population range or grofdtiheextent

of the potential effeck is very limited considering the wider areas of production of these species
within the North Sea, then the magnitude of impact is assessé&tkgtigible

15.5.3.3.9Spawning an8llursery Grounds
No physiological changes from magnetic fields have been shown upon mataggc or demersal fish
species belov@,700uTand, therefore, any herring or sandeel eggs spawned in these areas are unlikely
to be subject to any physiological effects. There may be some behavioural avoidance shown by these
species prior to spawnindut this will be over a very limited area and with significant areas of
available spawning grounds either side. The magnitude of impact upon spawning and nursery grounds
is therefore assessed &kegligible

15.5.3.4Introductionof Invasive NomativeSpecies
Vessed to be used for repairhave the potential to carry INNS via their ballast waters and hulls,
depending upon the origin of the vessels or previous ports, which if released and are mobile in nature
could compete with fish and shellfish populations withie tiesignated sites.

Any released INNS by the vessels to be useihftallationcould colonise existing designated sites

for fish and shellfish species and compete with them for resources, causing a potential decline in
population abundancelhe disturbane of the seabed and introduction of rock will create uncolonised
seabed surfaces which will be at risk of inhabitation by INNS during the first years of operation.

Whilst this is possible it is considered to be unlikely given the extent of shippindyaatidi habitat
disturbancewhichcurrentlyexists within the North Seand given that the BWM Convention has been
ratified and all vessels will be fully IMOmpliant.The magnitude of impact upon all fish and shellfish
receptors is assessed Begligible

15.5.3.5Physicabisturbance During InspectiandRepair
To conduct repairs on the cables, they must be brought to the suidacdethen relaid which will
disturb the seabed along theonsenting corridofor a distance of twice the water depth, which within
12nmis a distance 0f200m, and between 12nm to the UK EEZ limit is a distaneg00im. One repair
every three years is assumed as a waate based on previous project experiences, and so over the
lifetime of the project (40 years), repairs could occ8tirhes, disturbing a total ci maximunmé.2ha
of seabecassuming the repair disturbs a 10m wide strip of the seabed arouncithgenting corridar
This area of disturbance, even if it wholly occurs in the sensitmeng and sandeel suitable spawning
habitat would represent a tiny fraction of the available habitaid spawning groundrhe magnitude
of impact upon these spawning grounds is therefore assesshBie@gigible The magnitude of impact
upon all other species is assessedNasChange
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15.5.4Decommissining Phase Impacts
Impacts during the decommissioning phase associated with the removal of the cable (if required), are
anticipated to be of a similar or lesser magnitude than for cable installaflara precautionary basis
for the followingdecommissiomg phasempacts, the magnitude ofmpactis assessed to libe same
as forthe installationphase

I Habitat loss

1 Changes to water quality (resuspension of sediments and increased sediment Ipading)
1 Changes to water qualifyelease of hazardous substances)

1 Underwater noise and vibration (cable removaind

9 Introductionof invasive nomative species

No other impacts are anticipated during decommissioning.

15.5.5ImpactAssessment Summary
A summary table of the impact assessmémt fish and shellfish receptors is presented in Table
15.13a-c, which also considers the overall significance of effect from the assigned receptor
value/sensitivityand magnitude of impact, and the confidence in the assessmasiat impactsare
asseasal as beingsignificant under the provisions of the EIA regulations.
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Tablel5.13a Fish and ShellfisimpactAssessmenBummaryfor InstallationPhase

Impact Receptor Group Receptor Value Magnitude of | Significance of | Adverse or Confidence Effect significant in
impact effect Beneficial terms of the EIA
Regulations

Habitat loss Designated sites' River Dee SAC Very High No Change No Change High Nonsignificant
River South Esk SAC Very High No Change No Change High Non-significant

River Tay SAC Very High No Change No Change High Nontsignificant

River Teith SAC Very High No Change No Change High Nonsignificant

River Tweed SAC Very High No Change No Change High Non-significant

Turbot Bank MPA High No Change No Change High Nonsignificant

Norwegian Boundary Sediment Plain MPA High No Change No Change High Nonsignificant

Crustaceans LangoustinéNephrops norvegicus Medium Negligible Negligible Adverse High Nonsignificant

Common lobsteHomarus gammarus High Negligible Minor Adverse High Nonsignificant

European spiny lobstdralinurus elephas High Negligible Minor Adverse High Nonsignificant

Squat lobsteMunida rugosa Low Negligible Negligible Adverse High Nonsignificant

Edible crab£ancer pagurus Medium Negligible Negligible Adverse High Nonsignificant

Velvet swimming crablecorapuber Medium Negligible Negligible Adverse High Nonsignificant

Shore cralCarcinus maenas Low Negligible Negligible Adverse High Nonsignificant

CrayfishPalunirus elegans Low Negligible Negligible Adverse High Nonsignificant

Molluscs OceanquahogAtrtica Islandica High Negligible Minor Adverse High Nonsignificant

Common cockl€erastoderma edule Low Minor Minor Adverse High Nonsignificant

King scallofPecten maximus Medium Minor Minor Adverse High Nonsignificant

Queen scallog\equipecten opercularis Low Minor Minor Adverse High Nonsignificant

Razorfish Ensis spp. Low Minor Minor Adverse High Nonsignificant

Spawning and Herring spawning and nursery grounds High Negligible Minor Adverse High Nonsignificant

nursery grounds - gangeel spawning and nursery grounds High Negligible Minor Adverse High Nonsignificant

Habitat Designated sites| River Dee SAC Very High No Change No Change High Nonsignificant
creation River South Esk SAC Very High | No Change No Change High Nonsignificant
River Tay SAC Very High No Change No Change High Nonsignificant

River Teith SAC Very High No Change No Change High Nonsignificant

Page |1551




































































































































