Technical Summary
Data from benthic traw l surveys of the Seagreen Project areas w ere supplem ented w ith publicly
available com m ercial fish landings d ata. The lesser sand eel w as the m ost num erous species
caught d uring the survey, follow ed by d ab, goby, pogge and butterfish. The landings d ata
ind icated the com m ercial im portance regionally of scallops, crab, lobster and nephrops.
The m ain im pact on fish and shellfish in the area of the Seagreen Project is consid ered to be d ue
to noise generated from construction activities, in particular from pile d riving. Sound sensitive
species such as herring are likely to be particularly vulnerable. The Seagreen Project areas
overlap w ith a herring spaw ning ground and significant im pacts on herring are pred icted for
Project Alpha and Project Bravo ind ivid ually. No significant im pacts are pred icted as a result of
potential d isturbance of sensitive fish species by electrom agnetic field s effects from the array
cables in Project Alpha and Project Bravo or from the high voltage export cables in the
Transm ission Asset Project.
Significant cum ulative im pacts on herring are pred icted for the full Seagreen Project and for the
Seagreen Project cum ulatively w ith other projects. The cum ulative im pacts on all other fish and
shellfish species are predicted to be not significant.
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INTRODUCTION
12.1.

This chapter of the Environmental Statement (ES) describes the existing environment with
regard to the natural fish and shellfish resource w ithin the Seagreen Project area, as well as
across the wider North Sea. Other aspects of marine ecology are covered elsewhere in this ES,
for example, Chapter 11: Benthic Ecology and Intertidal Ecology, and Chapter 13: Marine
Mammals.

12.2.

This chapter provid es a d escription of the distribution and seasonal abund ance of fish and
shellfish species w hich are know n to occur, or w hich have been record ed (d uring Seagreen
baseline stud ies) in the stud y areas (as d efined in Existing Environm ent) and / or across the
w id er region. This d escription d raw s upon d ata collected through site specific and/ or
regional surveys, both in the published and grey literature, and as a result of original d ata
collection. Subsequent to this, the assessm ent of potential im pacts of the construction,
operation and d ecom missioning phases of the Seagreen Project on the existing environm ent
are presented and d etails of the proposed m itigation that m ay be considered by Seagreen
are also outlined . Finally, outline approaches to m onitoring are presented .

12.3.

This chapter of the ES w as prod uced by Royal H askoning and should be read in
conjunction w ith Chapter 14: Com m ercial Fisheries as the tw o chapters are interlinked . All
figures can be found in ES Volum e II: Figures. All append ices can be found in ES Volum e
III: Append ices.

CONSULTATION
12.4.

Table 12.1 sum m arises issues that w ere highlighted by the consultees in the Scoping
Opinion (Marine Scotland , January 2011) and ind icates w hich sections of th e chapter
ad d resses each issue.
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Table 12.1 Summary of consultation and issues
D ate

Consultee

Issue

Relevant chapter section

January
2011

Joint N ature
Conservation
Com m ittee
(JN CC), Scottish
N atural
H eritage (SN H )
and Marine
Scotland

Im pacts on fish (e.g. sand eels, A mmodytes
marinus) should be considered in the context of
species of conservation concern and those
w hich are im portant for sustaining other
im portant species (e.g. birds and m arine
m am m als).

Construction Im pacts and
Operation Im pacts sections
of this chapter

January
2011

JN CC and SN H

Fish of conservation concern includ e
qualifying interests of ad jacent Special Areas
of Conservation (SACs) (i.e. Atlantic salm on,
sea lam prey and river lam prey, sparling, Allis
and Tw aite shad ) and species listed as a
priority on UK Biod iversity Action Plan
(UKBAP), International Council for the
Exploration of the Sea (ICES) and International
Union for Conservation of N ature (IUCN ) Red
lists (i.e. Eu ropean eels).

Ind ivid ual species
accounts - m igratory fish

January
2011

Marine Scotland

The ES w ill need to consid er potential im pacts
on m igratory fish includ ing salm on, sea trout,
lam prey and Eu ropean eel d uring all phases of
the project.

Operation Im pacts:
Disturbance effects of
electrom agnetic field s, of
this chapter

January
2011

JN CC and SN H

A recent review by Marine Scotland (Malcolm
et al., in prep) sum m arises available
inform ation on the m igratory routes and
behaviour of Atlantic salm on, sea trout and
Eu ropean eel w hich m ay help inform
assessm ent of the m ovem ent of som e key
species on the east coast of Scotland .

Construction noise
im pacts; Death or injury
and Behaviour, of this
chapter

January
2011

JN CC and SN H

The levels of noise prod uction (from
construction of the found ations) that can be
expected should be set-out and , using
published literature (includ ing SN H report
(Gill et al., in prep)), the im pact, if any, this w ill
have on fish m ovem ents and behaviour should
be consid ered .

Construction noise
im pacts; Death or injury
and Behaviour, of this
chapter

January
2011

Marine Scotland

N oise assessm ents should take into
consid eration background noise.

Construction noise
im pacts; Death or injury
and Behaviour, of this
chapter

January
2011

JN CC and SN H

The levels of operational noise that is expected
to be generated should be set-out, and the
im pact this m ay have on fish should be
consid ered.

Im pact Assessm entOperation, N oise

There is a need to ensure that the native oyster
(Ostrea edulis) is not present w here w orks are
proposed in the m arine environm ent.

Construction Im pacts and
Operation Im pacts of this
chapter

January
2011
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Consultee

Issue

Relevant chapter section

January
2011

Association of
Salm on Fishery
Board s (ASFB)

The proposed d evelopm ents should be
cond ucted in full consultation w ith the local
District Salm on Fishery Boards and Fishery
Trusts. The Trusts m ay have a particular
interest in assessing potential im pacts and
m onitoring the interactions betw een fish and
d evelopm ents such as these.

Operation Im pacts section
of this chapter

January
2011

ASFB

Construction im pacts to be consid ered :

Construction Im pacts and
Operation Im pacts sections
of this chapter

Physiological and behavioural effects of
und erw ater noise and vibration
Direct effects on fish of w ater quality
Ind irect effects of w ater quality changes
through effects on food

January
2011

ASFB

Operational im pacts to be consid ered :
Physiological and behavioural effects of
und erw ater noise and vibration

Construction Im pacts and
Operation Im pacts sections
of this chapter

Electrical or m agnetic field effects
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D ate

Ind irect effects on fish of perm anent changes
in habitat
January
2011

Marine Scotland

In cases w here there is uncertainty over
potential im pacts it m ay be necessary for the
d eveloper to im plem ent a m onitoring strategy
to assess the im pacts on salm onid fish
populations.

Construction Im pacts and
Operation Im pacts sections
of this chapter

January
2011

Marine Scotland

The fisheries sensitivity m aps w ere com piled
from a variety of sources, in som e cases
historical d ata, and although they are a useful
source of inform ation, they are only ind icative.
For several species, there is more recent
and / or site specific inform ation available.

Ind ivid ual species
accounts - m igratory fish
in this chapter

January
2011

Marine Scotland

Species ecology and m igratory behaviour
should be considered .

Operation Im pacts section
of this chapter

January
2011

Marine Scotland

The scoping report id entifies consid erable
uncertainty associated w ith export cable routes
and the significance of electrom agnetic field
(EMF) im pacts. Given the potential for
cum ulative and in com bination effects in the
area, these should rem ain in scope

Operation Im pacts section
of this chapter

January
2011

Forth Estuary
Forum (FEF)

The im portance of the proposed site for
sand eel spaw ning w ill have to be ad d ressed .

Construction Im pacts and
Operation Im pacts sections
of this chapter

January
2011

FEF

More inform ation on elasm obranchs m ay be
required and the effect of EMF on these as w ell
as on fish and shellfish populations

Operation Im pacts:
Disturbance effects of
electrom agnetic field s, of
this chapter

January
2011

Scottish Anglers
N ational
Association
Lim ited (SAN A)
and Sea Trout
Group (STG)

SAN A have concerns regarding potentially
large changes in scouring and d eposition of
soft sea bed caused by turbine placem ent that
could change sand eel spaw ning d ynam ics and
even encourage fish and bird pred ation d ue to
vortices in tid al stream s.

Construction Im pacts and
Operation Im pacts sections
of this chapter
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D ate

Consultee

Issue

Relevant chapter section

January
2011

SAN A and STG

Concerned about the im pact of noise and
increased shipping transport on fish d uring
the construction phase.

Operation Im pacts section
of this chapter

January
2011

SAN A and STG

Major concerns about the im p act of EMFs
around subsea cables on the m igratory
behaviour of salm on.

Operation Im pacts:
Disturbance effects of
electrom agnetic field s, of
this chapter

January
2011

SAN A

Developers m ust prod uce an account of the
m itigating m easures that they propose,
accom p anied by peer review ed evid ence of the
efficacy of such m easures

Construction Im pacts and
Operation Im pacts sections
Table 12.24 in this chapter

February
2012

Marine Scotland

In response to the H RA screening: Consid er
the potential im pacts of noise, EMF and
perceived barrier effects. The potential for
noise to affect m igration should also be
consid ered.

Construction Im pacts and
Operation Im pacts sections
of this chapter

February
2012

JN CC/ SN H

In response to H RA screening:

Cum ulative Im p act
Assessm ent of this chapter

Cum ulative im pacts in respect to SAC fish
need to be consid ered .

ASSESSMENT METHODOLOGY
Study Area
12.5.

Three areas of stud y have been id entified , w ithin w hich potential im pacts on natural fish
and shellfish resources w ill be consid ered , the Im m ed iate Stud y Area (ISA), the Regional
Stud y Area (RSA) and the Wider Stud y Area (WSA). For reasons of data coverage the
stud y relates to ICES rectangles and these are displayed in Figure12.1 (all figures can be
found in ES Volum e II: Figures).
the Im m ediate Stud y Area (ISA) – Includ es the Project Alpha, Project Bravo and
Transm ission Asset Project areas (includ ing th e Export Cable Route (ECR) corrid or).
Relevant ICES rectangles are show n on Figure 12.1;
the Regional Stud y Area (RSA) – encom passing the ISA and a surround ing area
d efined by ICES rectangles 42E7, 41E7 and 41E8 and 42E8; and
the Wid er Stud y Area (WSA) - Encom passing the RSA and defined by 12 ICES
rectangles as show n on Figure 12.1.
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12.6.

The rationale for choosing three separate stud y areas is d ue to the large variation in the
m obility of the species consid ered and the likelihood of t heir presence w ithin the projects at
any one tim e. Therefore, d ifferent stud y areas w ill be applied to d ifferent species accord ing
to their ecology and geographical range. The stud y areas are approxim ately aligned w ith,
but not id entical to those presented in Chapter 14: Com m ercial Fisheries, in this ES and
follow the ICES rectangle system w hich is used for reporting of fishing d ata.

12.7.

The coastal bound ary for all three stud y areas is d elineated by the Mean H igh Water Spring
(MH WS) tid al limit. All onsh ore w orks are being assessed as part of a separate
Environm ental Im pact Assessm ent (EIA) w hich w ill term inate at Mean Low Water Spring
(MLWS). This results in an overlap of stud y areas betw een the offshore and onshore
d evelopm ents. This approach follow s that ad opted for som e previous Round 1 and Round
2 offshore w ind farm s.
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12.8.

All key d ata sources that have been utilised and com m issioned by Seagreen to characterise
the baseline environm ent and inform subsequent im pact assessm ent are listed in Table 12.2

12.9.

It w as agreed w ith Marine Scotland that as there are existing d ata spanning several years
available for the stud y area that no further specific fish surveys for com m ercial species
w ere necessary (Letter from Marine Scotland 2nd March 2011 to Seagreen). H ow ever, as
part of the epibenthic traw l surveys und ertaken by The Institute of Estuarine and Coastal
Stud ies (IECS), as presented in Chapter 11: Benthic and Intertid al Ecology in this ES and
d etailed below , all fish species encountered w ere record ed and a m easurem ent of the
length of each individ ual w as record ed . These fish d ata are consid ered in this chapter and
sum m arised in Table 12.2.
Table 12.2 Summary of key data and surveys
Title

Source

Year(s)

Reference

EC 2009 -2011

Marine Scotland
Science (MSS)

2009-2011

East Coast Scallop surveys 2009 2011

MIK 2009

MSS

2009

Mackerel egg survey 2009

Sand eel Presence all Dem ersal
Gears

MSS

1927-2010

Sand eels present d uring Marine
Scotland surveys

Scottish Sand eel ground s

MSS

und ated

Marine Scotland FOI

Fishing Ground s_lat_long

MSS

und ated

Marine Scotland FOI

Firth of Forth N ephrops TV
surveys

MSS

2008-2010

N ephrops TV survey 2008 - 2010

N orth Sea survey for Juvenile
cod (Cod 0-group)

MSS

2007

Gibb et al 2007

N orth Sea survey for Cod
eggs (Cod stage I eggs)

MSS

2008

Fox et al 2008

Discard s from d em ersal
fishing

MSS

2008-2010

Dem ersal d iscard survey w ork, 2008
- 2010

Discard s from pelagic fishing.

MSS

2008-2010

Pelagic d iscard survey w ork, 2008 2010

Spaw ning_d ata_2010

Centre for
Environm ent,
Fisheries and
Aquaculture
Science (Cefas)

2010

Cefas 2010

N ursery_d ata_2010

Cefas

2010

Cefas 2010

Fisheries Sensitivity Maps in
British Waters (Data layers)

Cefas

1998

Coull et al 1998

Land ings d ata

MSS

2006-2010

Marine Scotland FOI request

Seagreen Benthic SurveyGrab sam ples – Phase 1

IECS

2011

IECS, 2011

Seagreen Benthic SurveyGrab sam ples – Export Cable
route

IECS

2011

IECS, 2011
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Title

Source

Year(s)

Reference

Seagreen Benthic SurveyBenthic Traw l samples Phase 1

IECS

2011

IECS, 2011,

Seagreen Benthic SurveyBenthic Traw l d ata – Export
Cable route

IECS

2011

IECS, 2011

Seagreen Benthic SurveyVid eo Traw l sam ples Phase 1

IECS

2011

IECS, 2011

Seagreen Benthic SurveyVid eo Traw l d ata – Export
Cable route

IECS

2011

IECS, 2011

Seagreen Fish length d atafrom Benthic Traw l Phase 1

IECS

2011

IECS, 2011

Seagreen Fish length d atafrom Benthic Traw l ECR

IECS

2011

IECS, 2011

Seagreen Winter fish survey
Inch Cape

AMEC
Environm ent and
Infrastructure
Ltd .

2012

AMEC Ltd 2012.

Construction N oise m od elling
2012

Subacoustech Ltd

2012

N ed w ell et al., 2012

12.10. Key species for assessm ent w ere selected based upon the land ings d ata, species w hich have
nursery or spaw ning ground s in the area, conservation im portance and w hether they w e re
raised in the stakehold er consultation.

Video sampling
12.11. A drop down video camera was deployed prior to each beam trawl. The system was a
VideoRay Pro 3 XE Professional Remotely Operated Vehicle (ROV), connected to a control
panel with a 15 inch colour display via an umbilical cable, allowing real time analysis of video
footage. Footage was also captured on mini digital video cassette and external hard drive.
12.12. Field notes w ere taken record ing sed im ent type, epifauna (includ ing potential biogenic
reefs) and any observed obstructions at each d eploym ent. The vid eo footage w as then
analysed and the species present, sed im ent type and any other points of interest w ere
record ed . Each sam ple station w as assigned biotope cod es using The Marine H abitat
Classification for Britain and Ireland v04.05 (Connor et al, 2004). A prelim inary
classification of habitats w as m ad e by IECS; this w as then used to inform the habitat
m apping w ork of Envision d escribed below . Further d etail of the equipm ent and
m ethod ology used d urin g vid eo sam p ling are presented in Appendix G1 found in ES
Volum e III: Append ices.

Epibenthic trawl sampling
12.13. A total of 53 epibenthic sam ple stations w ere id entified by Royal H askoning w ithin the ISA,
50 w ithin the original Seagreen Phase 1 area (encom passing Project Alpha and Project
Bravo) and a further three in the Export Cable Route (ECR) corrid or.
12.14. Follow ing the deployment of the VideoRay system, a 2m beam traw l w ith a 5m long net,
40mm mesh liner inside, and a 5mm (knot to knot) square mesh cod end lin er w as deployed

12-6

ENVIRONMENTAL STATEMENT VOLUME I

SEPTEMBER 2012

12.15. The traw l line w as logged using Differential Global Positioning System (DGPS) at the start
(lock of the winch) and end of the traw l (engagement of the winch). The 1m cod end w ith
5mm mesh w as hauled aboard w ith the aid of a lifting rope to ensure the cod end w as lifted
independently of the beam. A single tow w as carried out at each identified traw l line.
12.16. Any large specim ens w ere id entified on board the vessel, record ed , photographed and then
returned to the w ater. The rem aining catch w as transferred to a clean, labelled bucket and
fixed using 4% form o-saline solution and transported to the laboratory for taxonom ic
id entification. All fish w ere m easured and round ed d ow n to the nearest m illim etre (total
length or an appropriate m easure in case of species w ith extrem e bod y shape; i.e. skates
and rays) and these m easurem ents form a separate d ata source that is used in this chapter.
Further d etails of the equipm ent used and the method ology can be found in Appendix G1
in ES Volum e III: Append ices.

Noise Modelling
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in close proximity to the video line. The traw l w as low ered from the survey vessel to the
seabed at the predetermined start point and tow ed for approximately 10 - 20 minutes over a
path of approximately 500m w hile maintaining a speed of betw een 1 - 1.5 knots.

12.17. The m od elling of noise from piling operations w as und ertaken by Subacoustech
Environm ental using a sub-sea acoustic m od elling softw are package called the Im pulse
N oise Propagation and Im pact Range Estim ator (IN SPIRE). The IN SPIRE m od el show s the
range at w hich different species are affected by und erw ater sound from the source of the
noise (i.e. pile d riving) by calculating noise contours.
12.18. The m od el is valid ated against a large existing d atabase of m easurem ents of piling noise.
The unit of m easurem ent used throughout the stud y for und erw ater sound is the d ecibel
scale (d B) w hich uses a unit of one microPascal (µPA) as a reference unit.
12.19. In ord er to take into account the changes in sound transm ission relating to local bathym etry
and physical cond itions, 180 transects w ere m odelled for each pile location spaced at tw o
d egree intervals for 360 d egrees around the pile location. Tidal states have also been taken
into account, as too has a w orst case w ater d epth of Mean H igh Water Springs (MH WS).
For full d etails of the m ethod ology please refer to Append ix H 6, in ES Volum e III:
Appendices.

Approach to Assessment
12.20. The im pact assessm ent follow s the stand ard m ethod ology as presented in Chapter 6 EIA
Process in this ES and the d escription of the Seagreen Project as presented in Chapter 5
Project Description in this ES. The existing environm ent has been d escribed using the d ata
sources above and the im pacts id entified and assessed in term s of their significance.
12.21. Project d etails have been used to establish the w orst case d evelopm ent scenario for the
assessm ent of im pacts. The w orst case scenario for the receptor varies depend ing on the
sensitivity of the receptor and the type of im pact being consid ered . The w orst case scenario
is set out in Table 12.14a – 12.14c and is assessed w ithin the specific sections of the im pact
assessm ent.
12.22. Table 12.3 d efines the sensitivity and conservation value or im portance of fish and shellfish
receptors to potential im pacts, based on the degree to w hich the receptors are valued
nationally, regionally, or locally as w ell as their capacity to accom m od ate im pacts.
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Table 12.3 D efinition of terms relating to the sensitivity of fish and shellfish receptors
Receptor
sensitivity /
value

Marine fauna
and flora
importance

H igh

International/
N ational

Receptor characteristics
Species w hich have been d esignated for their internationally or national
im portance i.e. UK BAP species / OSPAR d esignations/ IUCN Red
list/ Annex II species.
Sensitivity: The receptor has no or very lim ited capacity to accom m od ate
the proposed form of change and the im pact m ay cause d eath or
perm anent d am age.

Med ium

Regional

Species that have been d esignated for their regionally im portant
biod iversity or habitat (Local BAP species).
Sensitivity: Receptor has lim ited capacity to accom m od ate the proposed
form of change or it m ay result in behavioural changes.

Low

Local

Species that have been d esignated as having local im portance
Sensitivity: Receptor has som e tolerance to accom m od ate the proposed
change.

N egligible

N/ A

Species w ith little or no local im portance
Sensitivity: Receptor is generally tolerant and can accom m od ate the
proposed change

12.23. The level of m agnitud e of an im pact on each receptor is d efined in Table 12.4 and can be
d escribed in term s of the extent, d uration, frequency, severity and probability .
Table 12.4 D efinition of terms relating to the magnitude of potential impacts on fish and shellfish
Magnitude of impact

D efinition

High

Fund am ental change to the baseline cond ition of fish and shellfish ecology,
resulting in m ajor alteration to the population d ensity, d iversity or abund ance. The
change affects the m ajority (>50%) of the population.

Medium

Detectable bu t non -fund am ental tem porary or perm anent consequential changes
to the baseline cond ition resulting in noticeable alteration of the size and / or
quality of habitats, species or biod iversity. The change affects >10% pro portion of
the population.

Low

Minor change w ith only slight d etectable changes, w hich d o not (or only
tem porarily) alter the baseline cond ition of the receptor. Sm all proportion (<10%)
of the population only is affected .

N egligible

An im perceptible or no change to the baseline cond ition of the fish com m unity

12.24. The significance of an im pact w hether positive or negative can be d eterm ined by a
consid eration of both magnitud e of the im pact and the sensitivity of the receptor. This is
based on the d ata available and a jud gem ent on the potential interaction that w ill occur
betw een the receptor and the im pact. The significance w ill also capture the spatial extent
and d uration of the interaction betw een im pact and receptor as w ell as the probability that
the im p act w ill occur and that the receptor w ill be present at the sam e tim e. Where there is
less confid ence in pred ictions based on evid ence available a precautionary approach w ill be
taken. Table 12.5 d efines the significance pred iction m atrix used in the im pact assessment.
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Value / Sensitivity

Magnitude
High

Medium

Low

N egligible

High

Major

Major

Mod erate

Minor

Medium

Major

Mod erate

Minor

N egligible

Low

Mod erate

Minor

N egligible

N egligible

N egligible

Minor

N egligible

N egligible

N egligible

EXISTING ENVIRONMENT
12.25. Distribution patterns of fish are d eterm ined by a num ber of factors including abiotic factors
such as w ater tem perature, salinity, d epth, local-scale habitat features and substrate type
and biotic factors includ ing pred ator-prey interactions, com petition and anthropogenic
factors (e.g. the presence of artificial structures in the m arine environment and type and
intensity of com mercial fisheries). This section d escribes the ecology, d istribution and
sensitivities of the key species of fish and shellfish.
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Table 12.5 Significance Prediction Matrix

Immediate Study Area (ISA)
12.26. The ISA (see Figure 12.1) is characterised by w ater d epths ranging betw een 41 m etres (m)
and 61m . The sed im ents across the ISA w ere d escribed by Envision Mapping (as presented
in Chapter 11: Benthic and Intertid al Ecology in this ES). From east to w est across the
Seagreen Project area the sed im ents range from gravelly sand and sand y gravel, to slightly
gravelly sand . Along the ECR corrid or, at its w estern end the substrate consists of slightly
gravelly m ud d y sand , changing to slightly gravely sand further east and then to cobble and
sand adjacent to w here it enters the Project Alpha site.
12.27. At the land fall for the Transm ission Asset Project the sedim ents are characterised by gentle
grad ients (m axim um 2.5o), com prising m ainly fine or silty fine sand s. H ow ever, the
grad ient steepens (≤9.5o) tow ard s bathym etric d epressions w hich are typically m arked by a
series of gravelly rid ges. Som e irregular rock outcrops occur just to the north of the ECR,
suggesting that the finely granular sed im ent cover is relatively thin in that area, as
presented in Chapter 7: Physical Environm ent in this ES.
12.28. As part of the benthic survey, d esigned to sample benthic epifauna and flora w ithin the
ISA, 53 traw ls w ere com pleted w ithin the survey area (see Figure 11.2 and 11.3 in ES
Volum e II: Figures), 50 w ithin the original Phase 1 area and a further three in the ECR
corrid or. Although this survey regim e w as not d esigned to sam ple all fish species, any fish
species collected in the traw ls w ere id entified and the length of each specim en w as also
record ed , provid ing a species list for the Seagreen Project area. The results of this are
d isplayed in Table 12.6 below . (The equivalent species list for the ECR survey ca n be found
in Table 12.7).
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Table 12.6 Fish species recorded during the benthic traw l survey program (Original Phase 1 area)
during March and April 2011 (IECS, 2011).
Common name

Scientific name

N umber
found

% of
traw ls

Protected status

Pogge

A gonus cataphractus

337

88

N one

Dab

Limanda limanda

341

86

N one

Goby

Pomatoschistus norvegicus / lozanoi

258

76

N one

Lesser or Raitt's Sand eel

A mmodytes marinus

1214

72

UK BAP

Butterfish

Pholis gunnellus

181

70

N one

N orw egian topknot

Phrynorhombus norvegicus

65

56

N one

Reticulated Dragonet

Callionymus reticulates

93

54

N one

Com m on d ragonet

Callionymus lyra

83

54

N one

Lem on sole

M icrostomus kitt

63

52

N one

Bull rout

M yoxocephalus scorpius

63

50

N one

Plaice

Pleuronectes platessa

31

42

UK BAP

Am erican Plaice

Hippoglossoides platessoides

32

40

N one

Thick Back Sole

M icrochirus variegates

27

32

N one

Spotted d ragonet

Callionymus maculates

60

30

N one

Bib or Pouting

Trisopterus luscus

21

20

N one

N orthern rockling

Ciliata septentrionalis

21

18

N one

Dragonets

Callionymidae

24

14

N one

Whiting

M erlangius merlangus

13

14

UK BAP

Cod

Gadus morhua

8

14

UK BAP & OSPAR

Tw o-spotted clingfish

Diplecogaster bimaculata

7

14

N one

Moustache sculpin

Triglops murrayi

9

10

N one

Snake pipefish

Entelurus aequoreus

8

10

N one

Sm ooth sand eel

Gymnammodytes semisquamatus

11

8

N one

Red gurnard

A spitrigla cuculus

9

8

N one

Grey gurnard

Eutrigla gurnardus

5

8

N one

Jeffrey’s goby

Buenia jeffreysii

4

8

N one

Sea snail

Liparis Liparis

4

8

N one

Cuckoo ray

Leucoraja naevus

4

8

N one

Yarrell's blenny

Chirolophis ascanii

4

6

N one

Greater sand eel

Hyperoplus lanceolatus

2

4

N one

Wolf fish or catfish

A narhichas lupus

1

2

N one

Dim inutive goby

Lebetus scorpioides

1

2

N one

King scallop

Pecten maximus

6

8

N one

Queen scallop

A equipecten opercularis

201

64

N one
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12.30. Pogge, d ab, goby, lesser or Raitts sand eel, and butterfish w ere present in over 70% of the
benthic traw ls (Table 12.6) and d ab, goby, and lesser sand eel w ere generally the m ost
abund ant species, w ith up to 558 ind ivid uals record ed in a single traw l. Other species of
sand eel such as the sm ooth and the greater sand eel w ere also present in sam ples but at
low er frequency and abund ance.
12.31. A num ber of com m ercially exploited species such as d ab, plaice, w hiting, cod and scallop
w ere also present d uring the benthic traw l surveys, and these are d iscussed in greater
d etail below .
12.32. Species of particular relevance to the proposed d evelopm ent as a result of their likely
presence w ithin the ECR corrid or, com bined w ith an ecology and physiology w hich m ay
lead them to be affected by the d evelopm ent, are consid ered w ithin this section.
12.33. The ECR corrid or is includ ed w ithin the ISA and its associated species are d iscussed below .
The only available d ata set that that focuses specifically on the fish resource w ithin the ECR
corrid or is the fish length d ata set, record ed as part of the benthic traw l survey (see Data
collection and survey).
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12.29. The species list d isplayed in Table 12.6 is unlikely to inclu d e all sp ecies in the area, as the
su rveys w ere carried out over a relatively short tim e p eriod and only sam p led d em ersal
(bottom d w elling) sp ecies. It m u st be assu m ed that other sp ecies ar e also p resent w ithin
the ISA.

12.34. The results of the traw l survey w ithin the ECR are d isplayed in Table 12.7 and indicate that
d ab and plaice w ere the m ost abund ant species w ithin the ECR survey corrid or. These are
both comm ercially exploited species and their im portance as a natural resource at both
local and regional spatial scales is d iscussed below .
Table 12.7 Fish species recorded during the benthic traw l survey of the ECR as part of the benthic
survey program during March and April 2011
Common name

Scientific name

N umber
found

% of
traw ls

Protected status

Dab

Limanda limanda

76

100

N one

Plaice

Pleuronectes platessa

33

100

UK BAP

Pogge

A gonus cataphractus

9

66

N one

Am erican Plaice

Hippoglossoides platessoides

5

66

N one

Goby

Pomatoschistus norvegicus / lozanoi

7

66

N one

Lesser or Raitt's
Sand eel

A mmodytes marinus

1

33

UK BAP

Spotted d ragonet

Callionymus maculatus

3

33

N one

Grey gurnard

Eutrigla gurnardus

1

33

N one

Cod

Gadus morhua

3

33

UK BAP and OSPAR

Whiting

M erlangius merlangus

1

33

UK BAP

Bull rout

M yoxocephalus scorpius

3

33

N one
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Regional Study Area (RSA)
12.35. In ord er to gain an understand ing of the relative im portance, presence and abund ance of
fish and shellfish species in the RSA, com m ercial landings d ata for ICES rectangles w ere
interrogated . The RSA consists of ICES rectangles 41E7, 41E8 42E7 and 42E8. Rectangles
42E7 and 42E8 includ e the ISA (see Figure 12.1). Land ings d ata from 2006 to 2010,
provid ed by MSS for those rectangles, w ere used to id entify the species regularly land ed .
12.36. All species in the RSA, for w hich m ore than 100 kilogram s (kg) w ere land ed , are listed in
Table 12.8. The value of land ings from each rectangle is d isplayed for each species as w ell
as a total land ing across this area by species. The top 5 species land ed by w eight are show n
in blue (see key below ).
Table 12.8 Species landed from the RSA (ICES rectangles 41E7, 41E8, 42E7 42E8) betw een 2006
and 2010
Landings (kg)
Common N ame

Scientific N ame

41E7

41E8

42E7

42E8

Total

12910792

772417

4734171

2859876

Count

52

30

36

26

N ephrops

N ephrops norvegicus

7953411

107868

255505

8425

8325209

King scallop

Pecten maximus

1473677

565064

2303224

2723504

7065469

Ed ible crab

Cancer pagurus

931389

1391

972368

2339

1907486

Lobsters

Homarus gammarus

801701

1143

446359

377

1249581

Velvet sw im m ing crab

N ecora puber

576397

358

555383

209

1132347

Squid

Loligo forbesi

356040

44095

121231

30200

551566

Surf clam s

Spisula solida

359741

0

0

0

359741

Razor clam

Ensis

287478

670

71

0

288219

H ad d ock

M elanogrammus
aeglefinus

27492

33337

8954

78317

148100

Mackerel

Scomber scombrus

37856

4593

35871

3908

82228

Whelk

Buccinium undatum

55074

525

9119

0

64718

Whiting

M erlangius
merlangus

8055

6050

3933

7846

25884

18406

708

709

202

20025

Other d em ersal

12-12

Total

Cod

Gadus morhua

7274

444

7528

358

15604

Plaice

Pleuronectes platessa

2292

2381

7189

1921

13783

Anglerfish (Monks)

Lophius

3080

866

563

459

4968

Lem on sole

M icrostomus kitt

1913

1167

279

1187

4547

Queen scallop

A quinopecten
opercularis

182

305

2400

0

2887

Saithe (Coalfish)

Pollachius virens

1142

0

1668

0

2810

Green crab

Carcinus maenas

2045

0

142

0

2187

H alibu t

Hippoglossus
hippoglossus

1239

196

192

74

1701
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Common N ame

Scientific N ame

41E7

41E8

42E7

42E8

Total

Witche

Glyptocephalus
cynoglossus

476

215

56

70

817

Craw fish

A stacoidea sp.

613

0

177

Red gurnard s

A spitrigla cuculus

66

704

1

15

786

H ake

M erluccius
merluccius

551

80

31

74

736

Mussel

M ytilus edulis

726

0

0

0

726

457

0

140

114

711

Other flatfish

790

Dab

Limanda limanda

200

0

388

100

688

Skates & rays

Raja spp.

241

31

226

12

509

Sprat

Sprattus sprattus

420

0

0

0

420

Ling

M olva molva

271

50

29

7

357

Tu rbot

Psetta maxima

204

55

12

0

271

Red m ullet

M ullus surmuletus

33

60

40

104

237

Spinous spid er crab

M aja squinado

64

0

170

0

234

Pollack (Lythe)

Pollachius pollachius

17

0

164

0

181

Spur d ogfish -

Squalus acanthius

130

0

0

50

180

Grey gurnard

Eutrigla gurnardus

150

0

0

0

150

52

30

36

26

N um ber of Species
land ed

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

Landings (kg)

Source: Marine Scotland Science.
N ote: Species for which less than 100 kg w ere land ed are not includ ed . The top five species land ed are represented by the
follow ing shad es:
1

2

3

4

5

12.37. Species land ed , w ithin the RSA, from ICES rectangles 42E7 and 42E8 are show n in Table
12.8. Rectangle 42E8, the location for Project Alpha and Project Bravo is consid ered to be of
m od erate to low im portance on a national scale and of m od erate im portance locally f or
king scallops (78.6%), had d ock (13.5%) and squid (3.0%) by value (see Chapter 14
Com m ercial Fisheries) Other species caught includ e nephrops, ed ible crab, praw ns, lobster
and velvet sw im m ing crab all of w hich are also abund ant w ithin rectangle 42E7 (the ECR
corrid or). Within the RSA nephrops, scallops, ed ible crab lobster and velvet sw im ming crab
form 92% of the total land ings.
12.38. The m ajority of landings cam e from rectangle 41E7, w ith 41 m ore species land ed from this
rectangle than from any other rectangle (Table 12.8). Rectangle 42E8 is the least diverse
w ith land ings of only 22 d ifferent species being record ed . Species, for w hich less than
100kg w ere land ed d uring years 2006 to 2010, are listed in Table 12.9 below .
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Table 12.9 Species recorded in the landings data for w hich less than 100kg landed (2006 – 2010)
Common N ame

Scientific N ame

Common N ame

Scientific N ame

Bass

Dicentrarchus labrax

Other Lobster - Squat

Unid entified

Brill

Scophthalmus rhombus

Mullet – Other

Unid entified

Brow n Shrim p

Crangon crangon

Red fish

Unid entified

Catfish

A narhichas lupus

Roes

Unid entified

Cockles

Cerastoderma edule

Sharks

Selachim orpha

Conger eel

Conger conger

Sole or Dover Sole

Solea spp.

Dogfish - Spotted

Scyliorhinus canicula

Wrasse

Labrid ae

John Dory

Z eus faber

Gurnard s (and latchets)

Unid entified

Megrim

Lepidorhombus whiffiagonis

12.39. It is im portant to set the species id entified from com m ercial land ings in the RSA w ithin the
context of the WSA (see Figure 12.1). Thus d ata for ICES rectangles: 40E7, 40E8, 40E9, 41E7,
41E8, 41E9, 41E7, 41E8, 41E9, 42E7, 42E8 and 42E9 w ere interrogated , and are sum m arised
in Table 12.10.
12.40. As w ell as the shellfish species id entified as comm ercially im portant for the RSA, (scallops,
lobster, nephrops and crab species) as presented in Chapter 14 Com m ercial Fisheries in this
ES, other species w ithin the WSA includ e had dock (the third m ost land ed species) and
herring (the fourth m ost land ed species). These tw o species m ad e up nearly 36% of the
total landings. In total 73 species w ere record ed in land ings d ata for the WSA, 53 of w hich
w ere also record ed in the RSA and 32 w ere also in the ISA.
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41

Count

2522.3

214.6

24.8

0.0

269.7

121.7

75.8

59.2

119.9

11.7

0.0

8.3

2.4

5.3

2.2

0.1

Nephrops (Norway
Lobster)

King scallop

Haddock

Herring

Brown (edible)crabs

Lobster

Velvet (swimming)
crab

Mackerel

Squid

Whiting

Surf clams

Razor fish

Plaice

Cod

Lemon sole

Hake

Species

3458.6

40E7

0.1

1.7

3.7

2.0

4.2

1.1

25.6

9.8

3.9

110.4

112.2

333.5

0.0

32.7

115.1

424.5

38

1190.2

40E8

0.2

2.7

1.9

1.8

0.0

0.0

32.0

6.2

7.6

0.7

1.2

0.1

645.4

68.1

0.0

166.1

34

941.4

40E9

0.6

1.9

7.3

2.3

287.5

359.7

8.1

356.0

37.9

576.4

801.7

931.4

0.0

27.5

1473.7

7953.4

52

0.0

41E7

Landings per ICES rectangle (tonnes)

Total

Species (Common
Name)

Table 12.10 Landings from the WSA from 2006 to 2010

0.1

1.2

0.4

2.4

0.7

0.0

6.1

44.1

4.6

0.4

1.1

1.4

0.0

33.3

565.1

107.9

30

12910.8

41E8

0.8

8.9

3.5

10.0

0.0

0.0

46.0

9.0

2.0

0.0

0.0

0.0

0.0

235.5

3.6

90.1

29

772.4

41E9

0.0

0.3

7.5

7.2

0.1

0.0

3.9

121.2

35.9

555.4

446.4

972.4

0.0

9.0

2303.2

255.5

36

422.5

42E7

0.1

1.2

0.4

1.9

0.0

0.0

7.8

30.2

3.9

0.2

0.4

2.3

0.0

78.3

2723.5

8.4

26

2859.9

42E8

0.0

1.1

1.5

1.3

0.0

0.0

1.3

14.0

9.0

4.5

7.6

235.3

0.0

3.6

76.8

6.0

28

834.4

43E7

5.0

11.5

21.8

16.0

0.0

0.0

39.2

19.9

399.4

113.9

35.1

540.5

768.8

560.0

2021.6

17.3

48

366.7

43E8

57.0

27.7

31.0

43.5

0.0

0.0

267.7

28.3

314.3

0.0

0.0

0.0

6874.9

6159.3

181.4

119.3

46

4623.0

43E9

66.8

84.2

90.2

128.7

300.8

360.9

581.4

770.6

877.9

1437.6

1527.4

3286.5

8289.1

9075.5

9713.6

11701.5

46

14195.3

Total
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2.7

24.0

6.0

38.0

0.0

0.0

132.1

12.0

0.2

0.0

0.0

0.0

0.0

1843.3

34.9

30.7

32

2148.6

42E9
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0.0

0.01

0.0

0.0

0.05

0.0

0.05

0.0

0.04

Norway pout

Skates & rays

Blue whiting

Pollack (Lythe)

Other flatfish

Spur Dogfish

Red mullet

Queen scallop

Dab

0.0

0.3

Ling

Catfish

0.0

0.9

Clams

Green crab

4.9

Red gurnard

0.8

0.1

Saithe (Coalfish)

Halibut

2.0

Anglerfish (Monks)

0.5

10.1

Other or mixed
demersal

Witches

0.1

40E7

0.0

0.01

0.0

0.2

0.01

0.1

0.0

0.0

0.0

0.0

0.1

0.0

0.6

0.3

0.0

0.3

0.1

2.7

4.9

0.01

40E8

0.01

0.0

0.0

0.4

0.3

0.1

0.0

0.0

0.02

0.0

0.3

0.0

0.8

0.9

0.0

1.4

0.06

2.5

0.6

0.0

40E9

0.0

0.2

0.2

0.03

0.1

0.5

0.02

0.0

0.3

0.0

0.3

2.1

1.2

0.5

0.0

0.1

1.2

3.0

18.4

55.0

41E7

Landings per ICES rectangle (tonnes)

Whelks

Species (Common
Name)

0.0

0.0

0.3

0.1

0.0

0.0

0.0

0.0

0.03

0.0

0.1

0.0

0.2

0.2

0.0

0.7

0.0

0.9

0.7

0.5

41E8

0.0

0.0

0.0

0.6

0.1

0.1

0.0

0.0

0.1

0.0

0.4

0.0

1.03

1.8

0.0

3.0

0.1

4.9

0.7

0.0

41E9

0.03

0.4

2.4

0.1

0.0

0.2

0.2

0.0

0.2

0.0

0.03

0.2

0.2

0.1

0.0

0.0

1.7

0.6

0.7

9.1

42E7

0.0

0.1

0.0

0.1

0.1

0.1

0.0

0.0

0.01

0.0

0.01

0.0

0.1

0.1

0.0

0.1

0.0

0.5

0.2

0.0

42E8

0.1

0.0

0.0

0.7

0.3

0.7

0.1

0.0

0.6

0.0

0.8

0.0

0.9

3.3

0.0

1.7

3.7

8.7

2.1

0.0

42E9

0.0

0.0

0.0

0.0

0.4

0.03

0.1

0.0

0.3

0.0

0.1

0.0

0.02

0.1

0.0

0.0

0.6

0.5

0.2

0.0

43E7

0.5

1.1

0.0

0.1

0.6

0.6

1.0

0.0

3.2

7.8

0.9

8.4

0.6

0.5

12.7

1.1

1.9

6.6

3.6

0.4

43E8

2.1

0.9

0.0

0.7

2.9

2.6

4.5

6.2

2.6

0.0

6.8

0.0

4.8

5.1

0.0

1.2

6.8

21.5

16.2

0.0

43E9

2.7

2.8

2.9

3.0

4.7

4.9

5.9

6.2

7.3

7.8

9.9

10.6

11.2

13.2

13.6

14.7

16.2

54.4

58.4

65.2

Total
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1.

0.01

0.0

0.0

0.0

0.0

0.0

0.01

0.1

0.02

Scabbardfish - black

Other dogfish

Brown shrimps

Spinous spider crab

Other mullet

Brill

Sharks

Redfish

0.0

Mussels

Bass

0.0

Cuckoo ray

0.0

0.0

Megrims

Grey gurnards

0.3

Crawfish

0.1

0.0

White skate

Sole or Dover sole

0.0

Pouting (Bib)

0.0

0.2

Turbot

Sprat

0.0

40E7

0.01

0.0

0.03

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.0

40E8

0.01

0.0

0.01

0.01

0.0

0.0

0.0

0.0

0.0

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

40E9

0.02

0.1

0.01

0.0

0.1

0.01

0.0

0.0

0.0

0.2

0.1

0.4

0.7

0.0

0.1

0.6

0.0

0.0

0.2

0.0

41E7

Landings per ICES rectangle (tonnes)

Other crab

Species (Common
Name)

0.02

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

41E8

0.04

0.0

0.02

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.0

41E9

0.0

0.0

0.0

0.0

0.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.0

0.0

0.01

0.0

42E7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

42E8

0.0

0.0

0.0

0.01

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2.6

43E7

0.0

0.0

0.01

0.1

0.0

0.3

0.0

0.4

0.4

0.0

0.1

0.0

0.0

0.0

0.1

0.0

0.2

0.0

0.2

0.0

43E8

0.01

0.1

0.04

0.1

0.0

0.0

0.2

0.0

0.0

0.0

0.1

0.0

0.0

0.7

0.8

0.0

0.8

2.1

0.8

0.01

43E9

0.1

0.2

0.2

0.2

0.2

0.3

0.3

0.3

0.4

0.4

0.4

0.5

0.7

0.9

1.0

1.1

1.1

2.1

2.4

2.6

Total
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0.0

0.0

0.03

0.0

0.0

0.0

0.1

0.0

0.0

0.0

0.0

0.0

0.0

0.2

0.1

0.0

0.1

0.0

0.5

0.0

42E9
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0.0

0.03

0.01

0.0

0.0

0.03

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Conger eels

John dory

Roes

Spotted dogfish

Squat lobster -

Oysters

Tope

Cockles

Periwinkles

Roundnose grenadier

No catch

Bream

Wrasse

Bream - Ray's

Cuttlefish

Bluemouth

40E7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

40E8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

40E9

0.0

0.0

0.0

0.01

0.0

0.1

0.0

0.0

0.02

0.0

0.0

0.0

0.03

0.01

0.0

0.0

0.0

41E7

Landings per ICES rectangle (tonnes)

Other gurnards (and
latchets)

Species (Common
Name)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.03

0.0

41E8

0.0

0.0

0.0

0.0

0.0

0.0

0.01

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

41E9

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.02

0.0

42E7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.00

0.0

0.0

0.0

0.0

42E8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.

0.0

0.0

0.0

42E9

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.01

0.0

0.0

0.0

0.0

0.0

43E7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.01

0.0

0.01

0.03

0.0

0.0

0.03

0.01

0.0

0.0

43E8

0.0

0.0

0.0

0.0

0.01

0.0

0.0

0.0

0.0

0.01

0.0

0.0

0.02

0.0

0.1

0.0

0.1

43E9

0.0

0.0

0.0

0.01

0.01

0.01

0.01

0.01

0.02

0.02

0.03

0.04

0.04

0.04

0.1

0.1

0.1

Total

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.41. A num ber of species of com m ercial im portance are know n to use all or part of the WSA as
spaw ning and / or nursery ground s (Cefas, 2010a, Coull et al., 1998). Those w hich overlap
or are in close proxim ity to the any of the study areas includ e cod , lem on sole, herring,
nephrops, m ackerel, plaice, sandeel, saithe, sprat, spotted ray, spurd og, tope, and w hiting.
12.42. Table 12.11 identifies the main periods of spawning activity for important species in the WSA.
Table 12.11 Main periods of spaw ning activity for key fish species in the WSA (spaw ning periods
are highlighted in yellow , peak spaw ning periods marked orange)
Species

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

N ov

D ec

Herring*
Cod
Sandeel
Sprat
Whiting
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Spawning and Nursery Areas

Mackerel
Plaice
Saithe
Lemon Sole
Spurdog
N ephrops
Scallops
Edible Crab
Lobster
Squid
Source: Ad apted from Coull et al., (1998) *Buchan stock

INDIVIDUAL SPECIES ACCOUNTS – FINFISH
12.43. The follow ing sections d escribe the current status, ecology and d istribution of the key
species of fish and shellfish id entified in the stud y areas. These species w ill also be
d iscussed in relation to their sensitivity to anthropogenic change. There is lit tle com m ercial
finfish fishing w ithin either Project Alpha or Project Bravo and a very sm all am ount of
had d ock land ed from w ithin the ECR corrid or (as presented in the Existing Environm ent
section of Chapter 14 Com m ercial Fisheries).

Herring (Clupea harengus)
Status
12.44. H erring is a com mercially im portant pelagic fish, com m on across m uch of the N orth Sea
although it w as not record ed d uring surveys w ithin the RSA (see Table 12.8). H erring has
the largest Total Allow able Catch (TAC) allocation for the UK in the N orth Sea (currently
29,832 tonnes (Scottish Governm ent, 2011).
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12.45. H erring stocks in the North Sea have fluctuated in recent years d ue to factors such as
overfishing, poor recruitm ent, bycatch of the stock in general and specifically bycatch of
larvae in the sprat fishery (as presented in Chapter 14: Com m ercial fisheries in this ES). A
herring recovery plan to red uce fishing m ortality w as im plem ented in 1996 for the N orth
Sea and w as revised in 2004. Although this w as consid ered generally successful (Bu rd ,
2011), it w as not as successful for those herring stocks found in the northern N orth Sea
(w hich includ es the WSA).

Ecology
12.46. N orth Sea herring fall into a num ber of d ifferent ‘races’ or stocks, each w ith d ifferent
spaw ning ground s, m igration routes and nursery areas (Coull et al.,1998). N orth Sea
autum n-spaw ning herring have been d ivid ed into three, m ainly self-contained stocks - the
Buchan, Dogger and Dow ns herring, w hich show d ifferences in spaw ning areas and
spaw ning period s. The Buchan group w hich spaw n from July to September off the Scottish
east coast are m ost relevant to the Seagreen Project.
12.47. Herring deposit eggs on a variety of substrates from coarse sand and gravel to shell fragments
and macrophytes; although gravel substrates have been suggested as their preferred spawning
habitat. Once spawning (the peak spawning months being August and September for the
Buchan group) has taken place the eggs take approximately three weeks to hatch after which
the larvae drift in the plankton. (Dickey-Colas et al., 2010, and Cefas 2011).

Distribution in the study areas
12.48. Project Alpha and Project Bravo are not w ithin any herring spaw ning ground s (as
id entified by Coull et al. (1998). H ow ever, recent Cefas d ata suggest spaw ning ground s are
located approxim ately 6.3km to the north and 80km to the south of those project areas. The
ECR corrid or passes to the southernm ost extent of the northern herring spaw ning ground s.
H ow ever the m ain spaw ning areas for herring have been show n by Ellis et al. (2012) to be
further to the north and the m ain com m ercial fishing ground s are also in the sam e region
(Figure 12.2) (H AWG, 2011).
12.49. Data provided by Marine Scotland (unpublished) show that herring larvae are present within
the ISA and were found in relatively high abundance (between 1.2 - 2 per m 2) as recently as
2011 (Figure 12.2) although it is not certain if these larvae were at the yolk sac stage which
would be an indication of local spawning stock. These data indicate that although spawning
activity was not found in the ISA, the larvae present may have originated in the more northern
spawning areas. This is of relevance to the project as northern North Sea herring stocks have
been experiencing poor recruitment in recent years (Burd, 2011).
12.50. Both Project Alpha and Project Bravo, (w ithin the ISA), and m uch of the WSA are w ithin
herring nursery ground s (Ellis et al, 2012), w ith the Firth of Forth consid ered to be a nursery
ground of high intensity, w ith another area, of low er intensity, to the east (Figure 12.2).

Sensitivity
12.51. H erring is an im portant species w ithin the N orth Sea in term s of being a food source for
pred ators such as seabird s and m arine m amm als, and acts as a regulator of zooplankton
populations. It has also been suggested that they play a crucial role in the heal th of the
N orth Sea ecosystem (Fauchald et al., 2011 and Casini et al., 2004). H erring spaw ning and
nursery areas are vulnerable to anthropogenic influences especially activities w hich have
an im pact on the physical environment (seabed ) since they are bent hic spaw ners.
Significant changes to the spaw ning success, abund ance and d istribution of the species
could have a negative im pact on the populations of seabird s and m arine m am mals (as
presented in Chapter 10: Ornithology and Chapter 13: Marine Mam m als in this ES).
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Sandeel (Ammodytes marinus)
Status
12.53. In the early 1990s there w as a substantial ind ustrial sand eel fishery on the Wee Bankie,
Marr Bank and Berw ick’s Bank sand banks, all of w hich are w ithin the WSA, to the south of
the ISA. By 1993 land ings from this area had peaked at over 100,000 tonnes (Greenstreet et.
al., 2010a) and as presented in the Existing Environm ent section of Chapter 14: Com m ercial
Fisheries.
12.54. In 2000, this ind ustrial sand eel fishery w as closed in response to concerns that the fishery
w as having a d eleterious effect on top pred ators, particularly breeding bird colonies at Bass
Rock and other colonies on the island s w ithin the Firth of Forth, as p resented in Chapter 10
Ornithology. The fishery rem ains closed and sand eel abund ance is m onitored by Marine
Scotland . The sand eel closure w ithin this region (precautionary closure - Article 29a from
Council Regulation N o 850/ 88) had the effect of lim iting sand eel fishing on m ost of the
Firth of Forth sand eel ground s.

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.52. Sensitivity to noise (i.e. und erw ater sound and vibration) varies greatly am ong fish species.
H erring is a species w ith particularly high sensitivity to noise d ue to their physiology and
the extension of the sw im blad d er (bulla) w hich end s in the m id dle ear (ICES, 2010 and
N ed w ell, 2003). Significant und erw ater sound and vibration w ould have an im pact on this
species includ ing physiological dam age (and d eath) and behavioural changes w hich could
d isrupt spaw ning behaviour and recruitm ent. H erring are not thought to be sensitive to
electrom agnetic field s (H vid t et al., 2003).

12.55. After the Firth of Forth sand eel fishery closed , high levels of recruitm ent com bined w ith a
lack of any significant fishing activity resulted in an im m ediate and substantial increase in
the biom ass of sand eel on the Wee Bankie sand bank. H ow ever, since 2001, sand eel
biom ass has stead ily d eclined to levels that are now sim ilar to those observed w hen the
sand eel fishery w as active.

Ecology
12.56. Sand eel spend m ost of the year buried in the seabed , em er ging in the w inter to spaw n (van
d er Kooij et al., 2008). Sand eel spaw n a single batch of eggs in December -January, w hich are
d eposited on the seabed , several m onths after ceasing to feed . The larvae hatch after several
w eeks, usually in February-March, and d rift in the currents for one to three m onths, after
w hich they settle on the sand y seabed . During the spring and sum m er sand eel em erge
d uring the d ay to feed in schools and at night return to bury in the sand . This is an
ad aptation to conserve energy and to avoid pred ation. There are indications that the
survival of sand eel larvae is linked to the availability of copepod prey in the early spring,
especially Calanus finmarchicus and that clim ate-generated shifts in the Calanus species
com position can lead to a m ism atch in tim ing betw een food availability and the early life
history of lesser sand eel (Wright and Bailey, 1993; van Deurs et al., 2009). Sand eel is an
im portant prey species for m any m arine pred ators (such as seabird s and m arine m am mals
as presented in Chapter 10: Ornithology and Chapter 13: Marine Mam mals in this ES).
12.57. Sand eel have a close association w ith sand y substrates into w hich they burrow . They are
largely stationary after settlem ent and show a strong preference to specific substrate ty pes.
Recent w ork, in the laboratory (Wright et al., 2000) and in the natural environm ent (H olland
et al., 2005) has focused on id entifying the sed im ent characteristics that d efine the seabed
habitat preferred by sand eel. Both approaches prod uced sim ilar results, ind icating that
sand eel preferred sed im ents w ith a high percentage of m ed ium -to-coarse-grained sand
(particle size 0.25–2 m illim etres (m m )), and avoided sed im ent containing >4% silt (particle
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size <0.063m m) and >20% fine sand (particle size 0.063–0.25m m ). As the percentage of fine
sand , coarse silt, m ed ium silt and fine silt (particles <0.25m m in d iam eter) increased ,
sand eel increasingly avoid ed the habitat. Conversely, as the percentage of coarse sand and
m ed ium sand (particles ranging from 0.25 to <2.0m m ) increased , sand eel show ed an
increased preference for this substrate.
12.58. Work by Greenstreet et al., (2010b) draws on the research by Holland et al., (2005) to define four
sandeel sediment preference categories, using hydro-acoustic seabed surveys and nocturnal
grab surveys. They merged fine sand, three silt grades and the two coarser sand grades to
define two particle size classes, silt and fine sand and coarse sand , and then examined the
combined effect of these two size grades of sediment particles on the percentage of grab
samples with sandeel present. Based on the results obtained, four sandeel sediment preference
categories were defined; Prime, Sub Prime, Suitable and Unsuitable.

Distribution in study areas
12.59. Particle Size Analysis (PSA) w hich has been com pleted as part of the w id er benthic
m apping w ork, as presented in Chapter 7: Physical Environment and Chapter 11: Benthic
and Intertid al Ecology in this ES, w as used to m ap particle size com position across the
Seagreen Project area. Using the four categories d efined by Greenstreet et al., (2010b)
(Prim e, Subprim e, Suitable, Unsuitable) it w as possible to prod uce a m ap highlighting
w hich areas w ithin the Project Alpha and Project Bravo sites contain the m ost preferable
habitat. The results ind icate that the m ajority of the Project Alpha and Project Bravo sites is
Prim e or Subprim e habitat for sand eel. Within the ISA there w ith sm all areas, m ainly
around the w estern perim eter of the original Phase 1 area and across Scalp Bank w hich are
consid ered Unsuitable (Figure 12.3). Most of the ECR corrid or is considered to be Suitable
or Subprim e habitat the only Prim e area occurs to the w est of Scalp Bank (Figure 12.4).
12.60. The w id er Firth of Forth region has long been know n to support im portant sand eel
popu lations. The highest d ensity of this population is focused on the Wee Bankie, som e
30km south of the Seagreen Project. H ow ever sand eels d o range across m uch of the w id er
stud y area as ind icated in d ata provid ed by Marine Scotland and d isplayed in Figure 12.3.
12.61. Three species of sand eel w ere found to be present w ithin the ISA d uring the benthic survey
(Table 12.6); by far the m ost abund ant w as the lesser or Raitts sand eel Ammodytes marinus.
Lesser sand eel w as record ed in both the benthic traw l and the d rop d ow n vid eo surveys
across both the ECR and the Project Alpha and Project Bravo areas, and w as also record ed
as part of the benthic grab survey.
12.62. Sand eel presence recorded d uring the Seagreen com m issioned benthic surveys (Appe nd ix
G1) is displayed in Figure 12.3 and Figure 12.4. This show s that sand eel is present across
m uch of the Seagreen Project area but is only found in the offshore locations w ithin the
ECR corrid or. Analysis of the benthic traw l data ind icates that sand eel w as the m ost
abund ant species w ithin the ISA (Table 12.9).

Sensitivity
12.63. Sand eel have a close association w ith specific substrates at the spaw ning and settlement
phases in their lifecycle. The ecology, life cycle and slow grow th rate of the m ost abund ant
sand eel A. m arinus in Scottish w aters (includ ing the Firth of Forth) in com parison w ith
other N orth Sea ground s (Boulcott et al., 2007) m akes it particularly vulnerable to
d isturbances to its spaw ning and settlem ent phases. Disturbance of seabed substrat es
d uring construction and d ecom m issioning could have a d eleterious im pact on the
population and abund ance. The slow grow th rate also suggests that stock w ill also be
slow er to recover from a d ecline in the population.
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12.65. Sand eel have no sw im blad d er and are therefore classed as hearing generalists w ith a low
sensitivity to noise. H ow ever, stud ies have show n that this species can d etect particle
acceleration at a d istance of 10m from a sound source. The d etection of particle m otion
caused by noise is greater for species w hich have d irect contact w ith the seabed although
this w ould not be great enough to cause injury (And ersson, 2011). The literature review for
this chapter has not found any specific w ork regard ing sand eel sensitivity t o EMF.

Cod (Gadus morhua)
Status
12.66. Cod is w id ely d istributed throughout the N orth Sea. Ad ult cod (>70cm) d ensities tend to
be highest in the north, betw een Shetland and N orw ay, along the ed ge of the N orw egian
Deep, in the Kattegat off the Danish coast, ar ound the Dogger Bank and in the Southern
Bight. Sub-ad ults (<70cm ) are m ore w id espread and occur throughout the N orth Sea, and
Kattegat (ICES, 2010a).
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12.64. Sand eels are consid ered to be of con sid erable im portance in N orth Sea food w ebs. It is
therefore consid ered important to m aintain the population abundance to provid e food for a
num ber of pred ator species (as presented in Chapter 10: Ornithology, and Chapter 13:
Marine Mam m als).

12.67. There has been a grad ual improvement in the stock status recently although fishing mortality
is still considered to be above Maximum Sustainable Yield (MSY) and recent recruitment has
been low er than expected, possibly d ue to changes in food availability for larvae and
increased predation by seals (ICES, 2011). Cod is a UK BAP priority marine species.

Ecology
12.68. Spaw ning ground s appear to be w id espread and not restricted to specific areas, w ith
spaw ning aggregations found offshore all over the N orth Sea (Figure 12.5). Spaw ning itself
can take place anyw here in the w ater column w ith eggs released in batche s over a num ber
of d ays. The eggs then take 10 to 30 d ays to hatch, d epend ing on tem perature (ICES,
2010a). Peak spaw ning in the southern N orth Sea occurs from the last w eek of January to
m id -February (Daan et al., 1980). Results from plankton surveys and the d istribution of
m ature cod in traw l surveys show ed hot spots of egg prod uction around the southern and
eastern ed ges of the Dogger Bank, in the Germ an Bight, the Moray Firth and to the east of
the Shetland s (Fox et al., 2008).

Distribution in study areas
12.69. Cod is present w ithin the ISA (Table 12.9) and spaw ning and nursery ground s are show n in
Figure 12.5. Cod is present across all ICES rectangles w ithin the RSA and WSA (Table 12.8
and 12.10) and is w idely d istributed throughout the N orth Sea.
12.70. Cod spaw ning ground s in the N orth Sea appear w id espread (Coull et al., 1998 and Ellis et
al., 2012), w ith spaw ning aggregation found all over the N orth Sea. This has led Cefas to
categorise the m ajority of the N orth Sea as a cod spaw ning ground (Ellis et al., 2012). The
ISA and RSA are located w ithin low intensity spaw ning ground s but high intensity nursery
ground s and d ata provid ed by Marine Scotland (Fox et al., 2008) indicate that cod eggs are
present w ithin the ISA and the RSA (Figure 12.5). Juvenile cod less than one year old are
present w ithin the ISA and have been found there in relatively high abund ances (betw een
2
0.11 and 0.2 per km ) (Gibb et al., 2007). Within the RSA, areas of high juvenile abundance
have also been record ed in the outer Firth of Tay to t he south w est of the ISA. H ow ever,
although the RSA m ay be used for spaw ning, in the w id er context of the N orth Sea, it is
less intense than seen elsew here.
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Sensitivity
12.71. Cod has an anterior part of the sw im blad d er that, although not connected to the inne r ear,
is in close proxim ity. As a result cod is relatively sensitive to und erw ater sound , though
less so than herring. Cod is know n to use low level grunting sounds to locate m ates and
coord inate spaw ning (H aw kins and Rasm ussen, 1978). Anthropogenic no ise sources m ay
be aud ible for cod over long d istances, potentially m asking im portant com m unication and
d isturbing spaw ning behaviour (H aw kins and Rasm ussen 1978). A review cond ucted by
the U.S. Departm ent of the Interior (2011) suggests that cod m ay have som e behavioural
sensitivity to EMF, w hilst w ork by DON G Energy and Vattenfall (2006) w as inconclusive.

Sprat (Sprattus sprattus)
Status
12.72. There is a lack of data for this species, making it difficult to make a reliable assessment of its
status although it is considered an important prey species in the ecosystem of the North Sea.
12.73. International Bottom Traw l Survey (IBTS) d ata, collected betw een 1977 and 2005, ind icate
that sprat abund ance in the N orth Sea is highest in the southern half, betw een southern
England and southern Denm ark. There is how ever, a local relatively high abund ance of 1
and 2 year old sprat in the Firth of Forth (ICES 2010a).

Ecology
12.74. Sprat is a m ultiple batch spaw ner, w ith fem ales spaw ning repeated ly throughout the
spaw ning season (up to 10 times in some areas) (ICES, 2010a). Spaw ning occurs in both
coastal and offshore w aters, d uring spring and late sum m er, w ith peak spaw ning betw een
May and June d epend ing on w ater tem perature (ICES, 2010a). Sprat is an im portant food
source for larger p red atory fish, such as gad oids, and for seabird s such as kittiw ake (see
Chapter 10: Ornithology). It has also been suggested that sprat (and herring) fill a very
im portant niche w ithin the N orth Sea ecosystem by controlling zooplankton through
pred ation (Fauchald , 2011).

Distribution in the study areas
12.75. Sprat is not land ed in great quantities from either the RSA (Table 12.8) or the WSA (Table
12.10). H ow ever, the eastern sid e of the ISA and a large part of the RSA are spaw ning
ground s and the entire ISA and m ost of the RSA are nursery ground s (Figure 12.6).

Sensitivity
12.76. Sprat along w ith herring is thought to have acute hearing, w hich w ill be significant in
relation to the effects of und erw ater noise d uring construction and d ecomm issioning of the
w ind farm . Im pacts could range from severe physiological d am age to d isplacem ent and
avoid ance of specific areas. The literature review for this chapter has not found any specific
w ork regard ing sprat sensitivity to EMF.

Whiting (Merlangius merlangus)
Status
12.77. Whiting is a species of second ary comm ercial importance that is caught in large num bers
throughout the entire N orth Sea although large quantities are d iscard ed . Since the late
1970s com m ercial land ings have d eclined grad ually to a historic m inim um . Whiting is a
fish pred ator that feed s heavily on m any com m ercially im portant species includ ing sand eel
and juvenile w hiting (ICES, 2012). Whiting is a UK BAP priority species.
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12.79. The change in abund ance has been estim ated from the IBTS Q1 and Q3 surveys. These
show d ifferent trend s in recruitm ent betw een the northern and southern N orth Sea and it is
clear that from 2005 the northern com ponent of the stock has been in d ecline w hereas the
southern com ponent is either increasing or stable. The geographical differences w ould
therefore skew the overall picture for the N orth Sea.
Plot 12.1 Landings of w hiting from the WSA by year (source: Marine Scotland Science)
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12.78. Land ings of w hiting from the N orth Sea, particularly the northern N orth Sea, have been in
d ecline in recent years (ICES 2010a) and landings d ata from the RSA support this (Plot 12.1)
suggesting that the population as a w hole is d eclining. Despite m ortality d ue to fishing
being stable over the last four years recruitm ent has been very low betw een 2003 and 2007
although increasing slightly in 2008 and 2009 (ICES, 2010a).

Ecology
12.80. Spawning takes place in late spring and summer in the northern North Sea. Whiting and
especially juvenile whiting, is an important prey for larger gadoids and other demersal fishes.

Distribution in study areas
12.81. Whiting is w id ely d istributed throughout the N orth Sea w ith high d ensities of both sm all
and large w hiting found alm ost everyw here, w ith the exception of the Dogger Bank
approxim ately 450km southeast of the ISA. Whiting w as record ed d urin g the benthic traw l
survey in the ISA. The species w as record ed in eight traw ls (Figure 12.7).
12.82. Analysis of landing data show s that w hiting is an im portant species across both the RSA
and the WSA (Tables 12.8 and 12.10). Within the RSA this species is lan ded from all ICES
rectangles, w ith a greater proportion of landings from the tw o offshore rectangles w here
they are the fourth m ost land ed species (Table 12.8).
12.83. IBTS d ata collected betw een 1977 and 2005 indicate that w hiting are particularly abund ant
in the northern N orth Sea and in the w aters off Shetland (ICES, 2010). Movem ents of
w hiting in the northern N orth Sea are directed mainly along the offshore w aters adjacent to
the Scottish coast.

Sensitivity
12.84. Detailed investigations into the aud itory sensitiv ity of gad oid species, such as w hiting,
have been und ertaken by N ed w ell et al., 2004. This research show ed that in cod , the sw im
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blad d er is in close proxim ity to the ear although it is not connected . Since w hiting is a
gad oid , it is suggested that this sp ecies w ill have a sim ilar susceptibility to anthropogenic
noise as cod . A review cond ucted by the U.S. Departm ent of the Interior (2011) suggests
that w hiting m ay have som e behavioural sensitivity to EMF; how ever this is based upon
extrapolation from resu lts from cod .

Mackerel (Scomber scombrus)
Status
12.85. The bulk of the catch in the N orth Sea is taken by pelagic traw lers each year and the large
variation in annual catch relates to variable recruitm ent each year. Mackerel caught by the
Scottish pelagic fleet belong to tw o different stocks, the N orth Sea and the Western stock.
This separation is based on d ifferences in the tim ing and the areas used for spaw ning.
N orth Sea m ackerel overw inter in the d eep w ater, to the east and north of Shetland and on
the ed ge of the N orw egian Deep.

Ecology
12.86. Mackerel from the N orth Sea stock m igrate south in spring to spaw n in the central part of
the N orth Sea from May until July. The Western m ackerel stock is found in a w id e area
near to the continental slope. These fish spaw n betw een March and July, m ainly to the
south and w est of the UK and Ireland . After spaw ning fish m ove to the feed ing grounds in
the N orw egian Sea and the northern N orth Sea w here they m ix w ith the N orth Sea stock.
Som e w estern stock m ackerel, pred om inantly sm all ind ivid uals, also enter the N orth Sea
through the English Channel.
12.87. The Western stock m ackerel travels long d istances betw een the feed ing ground s and the
spaw ning areas. Over the past tw enty years, the pattern of southerly m igration has
changed d ram atically in both tim ing and route (ICES 2010a).
12.88. Mackerel m ature at approxim ately 3 years old . Fem ale m ackerel shed their eggs in about
tw enty separate batches over the course of a spaw ning season. An average -sized fish
prod uces around 250,000 eggs. Juvenile m ackerel grow quickly and can reach 22cm after
one year and 30cm after tw o years. N ursery ground s are show n in Figure 12.6.
12.89. The d iet of mackerel can vary w ith the area and the season. By w eight, alm ost half of the
food consists of crustacea (shrim ps). The rem aind er is m ad e up of juvenile fish such as
sand eel, herring and N orw ay pout.

Distribution within the study areas
12.90. N o m ackerel spaw ning ground s overlap w ith the RSA, how ever, the m ajority of the RSA is
w ithin low intensity m ackerel nursery ground s (Figure 12.6).
12.91. Mackerel is land ed from every ICES rectangle w ithin both th e RSA and the WSA. It is the
eighth m ost land ed species from the WSA (Table 12.10) and the tenth m ost land ed from the
RSA (Table 12.8) ind icating it is an im portant resource for the area.
12.92. Mackerel is w id espread throughout the N orth Sea. IBTS d ata collected betw een 1977 and
2005 ind icate that the Firth of Forth area is relatively low in abund ance com pared to the
central N orth Sea. H ow ever, in recent years 1991 to 2004, land ings from the Firth of Forth
area have increased relative to the rest of the N orth Sea (ICES, 2010a). This increasing trend
can also be seen in the land ings d ata for the RSA (Plot 12.2) w here, w ith the exception of
the high land ings seen in 2007, the trend is one of stead y increase.
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Sensitivity
12.93. Mackerel d oes not have a sw im blad d er and is therefore less sensitive to noise than other
species such as herring and sprat. They are d escribed as having m ed ium sensitivity to
noise by N ed w ell et al. (2004). Mackerel is a highly m igratory species and m ay enter any of
the project stud y areas. N oise d uring construction and d ecom missioning m ay affect
m igration patterns as may the presence of electrom agnetic field s w ithin the ECR corrid or.
A review cond ucted by the U.S. Departm ent of the Interior (2011) suggests that m ackerel
m ay have som e sensitivity to EMF affecting navigation.
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Plot 12.2 Landings of Mackerel from the WSA by year (source: M arine Scotland Science)

Plaice (Pleuronectes platessa)
Status
12.94. Land ings d ata for the RSA show s a m arked increase in land ings of plaice in 2010 (Plot 12.3
below ) w hich ind icates that the populations w ithin the stud y area are increasing. Plaice is
also a UK BAP m arine priority species.
Plot 12.3 Landings of plaice from the Wider Study Area by year (source: Marine Scotland Science)
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Ecology
12.95. Plaice spaw n offshore in restricted areas from w here the eggs and larvae are transported to
coastal nurseries. Spaw ning can occur across m uch of the N orth Sea but the highest
concentration of spaw ning occurs in the south (ICES 2010). Much of the RSA and the entire
ISA is w ithin low intensity spaw ning and nursery ground s (Figure 12.7).

Distribution in the study area
12.96. Plaice w as present throughout m uch of the ISA from the benthic traw l (Figure 12.7) and
vid eo surveys. Plaice is also a feature of the landings from both the RSA an d the WSA. It is
the thirteenth m ost land ed species from the RSA and the fifteenth m ost land ed species from
the WSA (Tables 12.8 and 12.10 respectively).

Sensitivity
12.97. Sed im ent characteristics are thought to be of im portance d uring larval settlem ent and
positive relationships have been found betw een grain size and plaice d ensities. Preference
is for sand y sedim ents rem ains d uring the entire lifespan, although older age groups m ay
som etim es be found on coarser sand .
12.98. Flatfish d o not have sw im blad d ers therefore plaice is consid ered to be of low sensitivity to
noise, follow ing N ed w ell et al., (2004). Metcalfe et al., (1993, cited in U.S. Departm ent of the
Interior (2011)) suggest plaice m ay utilise external m agnetic cues for orientation although
they note that plaice have no know n physiological m echanism to d etect magnetic field s.

Saithe (Pollachius virens)
Status
12.99. Land ings of saithe in the N orth Sea have declined since the 1970s (ICES 2010), how ever
recent red uctions in fishing m ortality d ue to low m arket prices have led to a recovery of the
stock. This species is slow to m ature and can potentially be slow to recover from
population crashes.

Ecology
12.100. Saithe mature betw een the ages of four and six years. An ad ult fem ale (approxim ately 75
cm ) can prod uce about 2.9 m illion eggs d uring a spaw ning season. Spaw ning takes place
from January (in the southern part of the spaw ning d istribution area) to May (furt her
north) and generally occurs along the ed ge of the continental shelf to the north and w est of
the Outer H ebrid es and therefore som e distance from the Seagreen Project.
12.101. Young fish are initially found close to the surface but by June/ July they m ove close r
inshore and by the second year they live along the shoreline before m oving offshore into
d eeper w ater in spring.

Distribution in the study area
12.102. This species uses m uch of the coastal w aters of Scotland for nursery ground s (Coull et al.,
1998). Part of the Project Alpha and the ECR corrid or lies w ithin a low er intensity nursery
area for this species (Figure 12.6). Saithe appear to hold the sam e relative im portance in the
RSA as they d o in the WSA (nineteenth and tw entieth m ost land ed species, respectively
(Table 12.10). The general trend in the RSA is that they are caught in the inshore ICES
rectangles of 41E7 and 42E7 (Table 12.8). IBTS d ata ind icate that this species generally
occurs in higher abund ances in the eastern N orth Sea than the w est (ICES 2010).
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12.103. Detailed investigations into the aud itory sensitivity of gad oid species such as cod have
been und ertaken by N ed w ell et al. (2004) and have found that the sw imblad d er is in close
proxim ity to the ear although it is not connected . As saithe is a gad oid it can be assum ed
that this species w ill have a sim ilar susceptibility to anthropogenic noise as w hiting and
cod . The literature review for this chapter has not found any specific w ork regard ing saithe
sensitivity to EMF.

Lemon sole (Microstomus kitt)
Status
12.104. Lem on sole is a d em ersal species found in the shelf w aters of the N orth Atlantic, from the
White Sea and Iceland southw ard to the Bay of Biscay. Lem on sole is m ainly a bycatch
species in mixed fisheries and although the abund ance of the stock is consid ered to be
stable, landing data show that there is a long-term d ecline in catch per unit effort.

Ecology
12.105. This species spaw ns in the northw est of the N orth Sea in April and spaw ning spread s north
and east as the season progresses. Stud ies have show n that lem on sole has a w id espread
d istribution and tend s to spaw n everyw here it is found (Rogers and Stocks, 2001), and the
spaw ning period is relatively long period (from April to Septem ber). Eggs and larvae are
planktonic, w ith post-larvae found in the m id w ater before becom ing d em ersal, w hen
reaching 3 centim etres (cm ) in length (Wheeler, 1978).
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Sensitivity

12.106. Stud ies und ertaken in the English Channel show ed that lem on sole appeared to prefer
sand y and gravelly sed im ents and tend to live at d eeper d epths , higher salinity and low er
tem perature than plaice or sole.

Distribution in the study area
12.107. Both the ISA and the RSA are w ithin a large spaw ning and nursery ground for lem on sole
(Figure 12.8). In ad dition, lem on sole is a relatively im portant com m ercial species landed
from both the RSA and the WSA w here they are the seventeenth and fifteenth m ost land ed
species by w eight, respectively (Table 12.8 and 12.10)
12.108. During the benthic traw l survey lem on sole w as record ed w ithin the Project Alpha and
Project Bravo areas w ithin the ISA at several locations (Figure 12.8).

Sensitivity
12.109. As a flatfish w ithout a sw im blad d er, lem on sole is consid ered to be of low sensitivity to
noise, follow ing the noise sensitivity system published by N edw ell (2004). The literature
review for this chapter has not found any specific w ork regard ing lem on sole sensitivity to
EMF. Sedim ent d isturbance d uring construction w ill need to be assessed in term s of
im pact on spaw ning habitat.

INDIVIDUAL SPECIES ACCOUNTS - ELASMOBRANCHS
12.110. This section d escribes the ecology and d istribution of species of elasm obranch found in the
stud y areas. The final paragraph d escribes the potential im pact d evelopment activities w ill
have on all species d escribed in this section .
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Spotted ray (Raja montagui)
Status
12.111. There is no stock assessment and therefore no estimate of biomass or numbers, but the
population of this species is considered to be stable or even increasing in most of the OSPAR
area w ith an abundance w hich has fluctuated but w ith no obvious trend (OSPAR, 2010a).

Ecology
12.112. The spotted ray inhabits inshore and shallow shelf seas, in d epths of 8m - 283m , though it is
m ost abundant in w aters less than 100m d eep. Juveniles tend to occur closer inshore on
sand y sed im ents, w hereas ad ults are m ore com m on offshore o n sand and coarse sand gravel substrates. Juveniles feed on sm all crustaceans, w ith ad ults feed ing on larger
crustaceans and fish (Ellis et al., 2005).

Distribution in the study area
12.113. The spotted ray has nursery ground s w hich are used at a low intensity across northern
parts of the RSA (Figure 12.6).

Spurdog (Squalus acanthias)
Status
12.114. The UK population is estimated to have declined by 95% and the species is now considered
critically endangered (ICES 2010a). Although there is not a targeted spurdog fishery in Scotland
they are still often caught as bycatch especially in otter trawls. A low fecundity coupled with an
extremely low growth rate makes spurdog vulnerable to commercial overexploitation .
12.115. Much of N orth Sea has been id entified as nursery ground s of low intensity for the spurd og
or spiny d ogfish (Cefas, 2010). This area covers all three stud y areas. (Figure 12.8).

Ecology
12.116. Spurd og occurs m ainly at d epths betw een 10 and 100m . It tend s to aggregate in large
shoals of the sam e size or sex. It is vivip arous and prod uces live young of betw een 20 and
30cm in length. The pupping season is from August to Decem ber (ICES, 2010a). Young are
reliant on yolk reserves d uring em bryonic d evelopm ent and fecund ity increases w ith size.
The size at birth ranges from 19cm to 30cm , though is m ore typically 26cm to 28cm . The
pupping season is from August to Decem ber (ICES, 2010a). There is som e evid ence that
they m ay und ertake extensive m igrations. Mature fem ales m igrate inshore to give birth to
their young (Faber Maunsell, 2007).

Distribution in the study area
12.117. Land ings d ata from both the WSA and the RSA ind icate that this species is present w ithin
these areas (Table 12.10 and Table 12.8 respectively) and is relatively abund ant.
12.118. IBTS survey d ata for the years 1977-2005 indicate that spurd og is present across m uch of
the N orth Sea w ith highest abund ances found in the centre of the N orth Sea and offshore
from the Moray Firth (ICES, 2010). At the beginning of the 20th century spurd o g w as
abund ant w ithin the RSA, and often consid ered a nuisance by com m ercial herring
fisherm en, as they caused d am age to the nets and catches. Land ings increased rapid ly
d uring the late 1950s and early 1960s, but have since d eclined (ICES, 2010a).
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Status
12.119. Tope is w id ely d istributed in the north -eastern Atlantic, occurring as far north as N orw ay.
It is consid ered that there is a single stock of tope in the north -eastern Atlantic.

Ecology
12.120. Tope is viviparous and can prod uce 6 to 52 pups per litter but generally betw een 20 and 35.
Their size at birth is betw een 30 cm and 40 cm . Males are sexually mature at an age of 8
years and a size betw een 120cm and 170cm , and fem ales m ature at 11 years w ith a length of
130 cm to 185 cm . It is estim ated that this species can reach an age of at least 55 years. The
gestation period is approxim ately 12 m onths d uring w hich the fem ales m ove inshore to
nursery areas on the coast d uring the late sum m er to give birth.

Distribution in the study area
12.121. Much of the w estern part of the RSA and the entire ISA is w ithin nursery gr ound s of low
intensity for tope (see Figure 12.8).
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Tope (Galeorhinus galeus)

Sensitivity of elasmobranch species
12.122. Elasm obranchs are know n to d etect and capture their prey through the electric outputs of
organism s in saltw ater (Gill and Taylor, 2001). Electrosensitivity can also be used for
orientation using the electrical d ifferences in the resistance of various objects as w ell as
interpreting the effect of the earth’s electrom agnetic current on the electric field (MMO et
al., 2010). Electrosensitive species can therefore potentially d etect and respond to the
electrom agnetic field s prod uced by offshore pow er installations. There is grow ing evid ence
from physiological, behavioural, and anatomical research that elasm obranchs are able
d etect EMF (Gill and Bartlett 2010, N orm and eau et al., 2011) and this is discussed further in
the Im pact Assessm ent-Operation section . H ow ever, the assessm ents of elasm obranch
responses to cable EMF are based on a sm all number of d ata sets and the interpretations are
lim ited or inconclusive.
12.123. Responses to electric and m agnetic stim uli are reported for only a few elasm obranch
species, thus variation is expected am ong species, sex and age classes (Norm and eau et al.,
2011). In ad d ition, electrom agnetic stim uli associated w ith cabling for offshore w ind farm s
m ay affect feed ing and distribution patterns.
12.124. Elasm obranchs d o not have sw im blad d ers therefore are hearing generalists and not
consid ered sensitive to noise (Fänge, 1966).
12.125. The assessment of the potential im pacts on elasm obranchs is particularly im portant as this
class of fish are generally slow to m ature, prod uce sm all num bers of young and are already
heavily im pacted by fishing practices (targeted or as bycatch) and therefore are slow to
recover from population d ecline.

INDIVIDUAL SPECIES ACCOUNTS – SHELLFISH
King scallop (Pecten maximus) and queen scallop (Aequipecten opercularis)
Status
12.126. King scallop is the second m ost valuable comm ercial fish species in Scotland w ith total
land ings in 2009 being 9850 tonnes w ith a value of £19 million alm ost 50% of the total UK
land ings. Queen scallops are also m arketed in the UK, but are less valuable. The value of
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the scallop fishery in the Firth of Forth area and w ithin the Seagreen Project area (IC ES
rectangle 42E8) is currently approxim ately £700,000 per annum (average 2000-2009 as
presented in Chapter 14: Com m ercial Fisheries in this ES). The m ain fishery for scallop
w ithin the Seagreen Project occurs on the w estern ed ge of the Project Alpha Site. There are
som e landings w ithin the ECR corrid or but this is concentrated in areas ad jacent to the
w estern ed ge of Project Alpha and land ings reduce along the ECR to the landfall area (as
presented in Chapter 14: Com m ercial Fisheries).

Ecology
12.127. Scallops show a preference for areas of clean firm sand , fine or sand y gravel and m ay
occasionally be found on m ud d y sand . Distribution in this species is invariably patchy
(Marshal and Wilson 2009, Carter 2009) but the areas w ith greatest abund ance tend to be
areas of little m ud but w ith good current strength. H igh turbidity is know n to be
d etrim ental to larval d evelopm ent (Shum bray and Parsons, 2006).
12.128. In Scottish w aters, scallops spaw n for the first tim e in the autum n of their second year, and
subsequently spaw n each year in the spring or autum n. After settlem ent, scallops grow
until their first w inter, d uring w hich grow th usually ceases. Thereafter, grow th resum es
each spring and ceases each w inter causing a distinct ring to be form ed on the external
surface of the shell.

Distribution in the study areas
12.129. King scallops w ere found to be present w ithin Project Alpha and Project Bravo d uring the
benthic traw l, vid eo and grab surveys (Figure 12.9) w ith single ind ivid uals record ed at
each of four d ifferent sites d uring the traw l survey. Single king scallops w ere also record ed
d uring the ECR benthic traw l survey at the eastern m ost sam ple station. They are also the
m ost land ed species from three of the four ICES rectangles that m ake up the RSA (Table
12.8), includ ing rectangles 42E7 and 42E8 w hich includ e Project Alpha and Project Bravo
sites and the ECR corridor (Figure 12.1).
12.130. Queen scallops w ere far m ore num erous w ith 201 individ uals found over 34 traw l locations
in the Seagreen benthic traw l survey (IECS, 2011) but w ere not record ed in any of the other
survey d ata sets or w ithin the ECR com ponent of the ISA.
12.131. Data provided by MSS (see Table 12.2) indicate that scallops are present in greater abundance
in the northern and southern areas of the ISA as well as in the vicinity of the ECR corridor
(Figure 12.9). Although abundance fluctuates between years the general areas of high
abundance have been consistent over the past three years. This is in slight contrast to fisheries
data provided by Marine Scotland and the Marin e Management Organisation (MMO) which
indicate that landings and dredging activity from the ISA are high in comparison with the
surrounding areas (as presented in Chapter 14: Commercial Fisheries in this ES).

Sensitivity
12.132. Scallops are filter feeders and plankton is their m ain food source. These species are
therefore sensitive to changes in w ater quality, especially turbid ity, w hich w ill affect the
ability to source prey and w ill in turn affect the abund ance of food organism s. Scallops
have num erous eyes around the shell m argin each capable of form ing an im age, w hich
along w ith other w ell d eveloped sense organs make scallops highly sensitive to changes in
their im m ediate surround ings. H igh levels of d isturbance and turbid ity can also affect
larval d evelopm ent and subsequent cohort strength.
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Nephrops (Nephrops norvegicus)
Status
12.134. The nephrops fishery contributes 0.4% of the total value of the com m ercial fishery in ICES
rectangle 42E8 and is of negligible im portance on a national scale (see Table 12.8 and the
Existing Environm ent section of Chapter 14 Comm ercial Fisheries). In the Firth of Forth the
ICES m anagem ent recom m end ation w as that the stock w as not overexploited and could be
m anaged through the Total Allow able Catch (TAC) (ICES 2010a). Most nephrops fishing is
carried out to the south w est of the Forth and Tay areas and there is no fishing for this
species by over 15m vessels w ithin the Seagreen Project (as presented in Chapter 14
Com m ercial Fisheries).

Ecology
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12.133. Although scallops have lim ited m obility it is unlikely that they w ill be able to avoid large
operations that im pact the seabed such as the placem ent of gravity base structure
found ations and cable installation. In ad dition, d isturbance of sed im ent in w hich scallops
are found is likely to have the effect of displacem ent, loss of habitat, red uced spaw ning
activity, and effects upon filter feed ing m echanism s.

12.135. Distribution patterns of nephrops are d eterm ined by the presence of suitable habitats i.e.
m ud d y sed im ents. Th e sed im ent type d eterm ines the d ensity of the population w ith
greater d ensities seen on m ud w ith a greater proportion of sand . N ephrops spend m ost of
their tim e in burrow s, only com ing out to feed and look for a m ate.
12.136. They are opportunistic predators, primarily feeding on crustaceans, m olluscs and polychaete
w orms. Female nephrops usually mature at three years of age and reproduce each year
thereafter. After mating in early summer, they spaw n in September and the females carry
eggs under their tails un til they hatch in April or May. The larvae develop in the plankton
before settling to the seabed six to eight w eeks later (Scottish Government Undated b).

Distribution within the study areas
12.137. As described above nephrops is a commercially important species within the RSA however
95% of these landings are from ICES rectangle 41E7 to the south east of the ISA (Figure 12.11).
12.138. N ephrops is equally important to the WSA as it is the m ost land ed species, accounting for
over 24% of the entire land ings for this area of sea (Table 12.10). Much of the RSA has been
id entified as being nephrops spaw ning and nursery ground s w hich also incorporate all but
half of the ISA and m ainly in the Project Alpha site (Figure 12.11). H ow ever, nephrops
w ere not record ed in any of the benthic surveys com m issioned for this project. TV survey
d ata provid ed by Marine Scotland illustrates that nephrops abundance is high in the
inshore w aters of the southern parts of this spaw ning and nursery ground (Figure 12.11).

Sensitivity
12.139. The m ain lim iting factor for nephrops d istribution is the extent of suitable m ud d y sed im ent
in w hich the anim als construct burrow s. Areas containing this sed im ent type are lim ited
w ithin the ISA (as presented in Chapter 7 Physical Environm ent and Chapter 11 Benthic
and Intertid al Ecology in this ES).
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Edible (brown) crab (Cancer pagurus)
Status
12.140. Brow n crab is the m ost com m ercially im portant species of crab w ith land ings in 2008 in
excess of 9,000 tonnes and a first-sale value of over £10.8M (Mesquita et al., 2011). Currently
the species is thought to be fished above MSY in Scottish w aters (Mesquita et al., 2011).

Ecology
12.141. Ed ible crab is found all around the Scottish coast from the shallow sub -littoral into offshore
w aters to d epths exceed ing 100m . The species inhabits rock y reefs, m ixed coarse ground s
and soft sed im ents particularly on the offshore ground s. Sm all crabs are rarely caught in
offshore areas w hich suggest that crabs only move into deeper w ater as they grow and
approach m aturity. They are know n to und ertake extensive m igrations at rates of 2-3km
per d ay d uring m igrations of up to 200 nautical m iles (370km) (Paw son, 1995).
12.142. Ed ible crabs feed m ainly on benthic invertebrates, particularly bivalves, sm all d ecapod s
and barnacles as w ell as scavenging on d ead anim al m atter. Mating occurs in spring and
sum m er shortly after the fem ale has m oulted . Fem ales are berried (carrying their eggs
beneath their tail segments) for 6-9 m onths after copulation and release the larvae in late
spring/ early sum m er (N eal and Wilson , 2008). Once hatched , crab larvae are planktonic for
up to approxim ately 90 d ays (Paw son, 1995). Juvenile crabs are m ore com m only found in
shallow inshore w aters (Scottish Governm ent und ated c).

Distribution in the study areas
12.143. Edible crab is the third most landed species from the RSA (Table 12.8) with the majority of
landings coming from within the two inshore ICES rectangles 42E7 and 41E7. The majority of
crab fishing is done by smaller vessels (under 15m) which set gear predominantly inshore,
several miles from the coast although a few larger vessels fish further out (see Chapter 14:
Commercial Fisheries). The importance of edible crab as a resource is also reflected in the
landings from the WSA, where it is the fifth most landed species. Edible crab is also present
within the ISA (Figure 12.10) but with no clear pattern in distribution emerging.

Sensitivity
12.144. Ed ible crab is thought to be relatively tolerant to changes in its environm ent; how ever,
evid ence to support this conclusion is lim ited . They are also know n to be sensitive to
synthetic com pound contam ination (N eal and Wilson , 2008). The d isturbance to sed im ents
and benthic habitats along the ECR corridor d uring construction and possibly
d ecom m issioning w ill need to be consid ered in the assessm ent o f im pacts as w ould
construction w ithin m igration routes.

Lobster (Homarus gammarus)
Status
12.145. The tonnage of lobster caught is low er than that of the edible crab but this species is of much
higher value therefore and an important component of the fishery. Currently the stock is
overfished according to length cohort analysis (LCA) (Scottish Government, undated d).

Ecology
12.146. Lobster is found all around the coast of Scotland , typically on hard ground in relatively
shallow w aters and on the fringes of kelp bed s. It is unlikely to be abund ant w ithin the
Project Alpha and Project Bravo area of the ISA as the m ain substrates consist of sand and
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12.147. Lobster is a sed entary anim al w ith hom e ranges varying from 2 to 10km (Bannister et al.,
1994). Lobsters d o not make extensive m igrations w hen berried and hatching takes place in
spring and early sum m er on the sam e ground s (Paw son, 1995).

Distribution in the study areas
12.148. Lobster was the sixth most landed species from the WSA (Table 12.10) and the fourth most
landed species from the RSA (Table 12.8) making it an important resource. However the
majority of the landings came from the inshore areas of ICES rectangles 41E7 and 42E7 the
latter rectangle includes the ECR corridor. Lobster was recorded at one station in the benthic
trawl survey, at two locations in the video survey of the ECR and at three locations in the video
survey of the Project Alpha and Project Bravo areas. Generally lobster landings are negligible
within rectangle 42E8 (as presented in the Existing Environment section, Chapter 14:
Commercial Fisheries).
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gravel (as presented in Chapter 10: Benthic and Intertid al Ecology in this ES) and w ater
d epths are betw een 41 and 61m . Th e d iet of the ad ult lobster consists m ainly of benthic
invertebrates such as crabs, m olluscs, sea urchins, polychaete w orm s and starfish, but m ay
also includ e fish and plants. Mating occurs just after m oulting w hich happens in June or
July (Scottish Govern ment und ated d ).

Sensitivity
12.149. The key lim itation for lobster is the availability of suita ble habitat and d isruption of
biological processes such as breed ing and m oulting, w hen the species is m ost vulnerable
and w ill therefore be sensitive to effects w hich could also cause d isplacement or d isruption
in m igratory habits. Lobsters have not been found to be sensitive to either noise or EMF
(Ueno et al., 1986 in N orm and eau et al., 2011).

Velvet swimming crab (Necora puber)
Status
12.150. The velvet crab ind ustry in Scotland has rapidly d eveloped w ithin the last 30 years in
Scotland as a result of the Spanish fishery crashing. The m ajority of Scottish caught velvet
crab is shipped to southern Europe. Due to the increased d em and for velvet crab in recent
years landings have increased over a very short tim e period and therefore it is unclear how
this species is reacting to the current levels of fishing pressure (Marine Scotland , 2012a).

Ecology
12.151. Velvet crabs are m ost com m only found on rocky substrates d ow n to d epths of about 25m
and are therefore unlikely to be abundant across Project Alpha and Project Bravo area as
here d epths range from 41-61m . Velvet crabs feed on both anim al and algal m aterial, w ith
brow n algae being the dom inant item found in gut content analysis (Wilson, 2008).

Distribution in the study areas
12.152. Velvet crab w as the seventh m ost land ed species from the WSA (Table 12.10) and the fifth
m ost land ed species from the RSA (Table 12.8). The m ajority (approxim ately 99%) of the
land ings from w ithin the RSA cam e from the inshore ICES rectangles 41E7 and 42E7. A
single velvet sw im m ing crab w as record ed in the w estern part w ind farm area of the ISA
(outsid e of Project Alpha) and tw o ind ivid uals w ere record ed at a single location w ithin the
ECR corrid or (Figure 12.10) d uring the benthic traw l surveys.
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Sensitivity
12.153. As for edible crab.

Whelk (Buccinium undatum)
Status
12.154. The w helk is com m on in the N orth Sea and is d istributed extensively around the UK
coastline (Jacklin, 1998).

Ecology
12.155. This species inhabits m ainly m ud d y gravel or m ud m ixed w ith shell. Whelks spaw n w hen
they reach m aturity at approxim ately tw o to three years of age. Fertilisation occurs in late
autum n follow ed by spaw ning in N ovember. After four m onths d evelopm ent, the fully
form ed juveniles em erge from the egg capsules during February to March (Jacklin, 1998).

Distribution in the study areas
12.156. Whelks w ere record ed at six sites d uring the benthic traw l survey (Figure 12.10). Land ings
d ata (Table 12.8 and Table 12.10) ind icate that w helks are a relatively im portant resource in
the inshore areas of the RSA and WSA respectively.

Sensitivity
12.157. The sensitivity of w helk w ith respect to d isturbance from noise is unknow n but stud ies
have show n that they are useful as bio-ind icators of tributyl tin (TBT) contam ination d ue to
changes in sexual characteristics at certain levels of the contam inant in seaw at er
(Poloczanska and Ansell 1999). Whelk is a bottom d w elling species and therefore high
levels of suspend ed solid s w hich m ay occur d uring construction m ay affect their
d istribution and feeding behaviour.

Squid (Loligo forbesi)
Status
12.158. In the last d ecad e, total squid land ings from the N E Atlantic w ere betw een 10,000– 18,000
tonnes. The m ost frequently caught species in UK w aters is Loligo forbesi, and this species is
the basis of significant by-catch fisheries, w ith annual land ings as h igh as 3,500 t. Of the
total Scottish squid land ings betw een 50-70% are caught in the Moray Firth, w here a
seasonal, targeted fishery operates d uring sum mer -autum n. The fleet size d irectly involved
in this fishery has ranged from 20–65 vessels in recent years. Many of the fishing crew s
target squid for several w eeks, w hen large num bers of sm all squid recruit to the fishery.
The applicability of assessm ent m ethod s for these stocks is limited by inad equate and
inaccurate statistical inform ation, and because n early all of the catch arises as a by-catch
from fin fisheries (Pierce et al., 2009).

Ecology
12.159. Squid species are found over sand y and m ud dy bottom s (Wilson 2006) and are m ostly
d em ersal in nature and are therefore often bycatch in dem ersal fisheries (Bellid o et al.,
2001). Research on squid has d eterm ined that they are probably batch spaw ners. Males
grow to a larger size than fem ales and m ature a m onth earlier and are therefore recruited
earlier into the fishery. Both m ales and fem ales m ature sexually at tw o d istinct sizes
although this is m ore d istinct in the males. There is a peak breed ing period in the w inter
(Decem ber–May) throughout the geographical range, and one or m ore seasonal peaks of
recruitm ent (Boyle and Pierce 1994).
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Distribution in the study areas.
12.161. Loligo forbesi is the m ost im portant fished cephalopod in Scottish w aters and the only
cephalopod for w hich there is a reliable m arket. It is a fishery gaining in im portance in the
Forth and Tay areas (as presented in Chapter 14: Com m ercial Fisheries). Squid are the sixth
m ost land ed species from the RSA (Table 12.8) and the ninth m ost land ed species from the
WSA (Table 12.10). The m ain Scottish fishery for squid occurs in coastal w aters and
usually exhibits a m arked seasonal peak betw een June and Septem ber corr espond ing to the
occurrence of pre-breeding squid (Young et al., 2006) although in 2010 fishing for squid
continued into N ovem ber (see Chapter 14: Com m ercial Fisheries). Land ings of squid
w ithin the RSA by year d o not show a clear trend but land ings in 2010 w ere 450 tonnes
w hich w as far greater than in any of the previous 4 years (Plot 12.4).
Plot 12.4 Landings of Squid from the WSA by year (source: Marine Scotland Science)
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12.160. The m ain food of squid is fish, includ ing m any com m ercially im portant species, and
crustacean, how ever as size increases the proportion of fish in the d iet increases. Squid is a
prey species for larger finfish, seals, cetaceans and seabird s.

Sensitivity
12.162. Squid tend to spaw n in a single episod e (Boyle and Pierce, 1994 w here m any individ uals
gather together in a single location. If this spaw ning episod e w ere to be d isrupted
recruitm ent to the follow ing year stock m ay be ad versely im pacted . H ow ever, there is
evid ence that occasional incid ental spaw ning m ay occur all year round .

Other species
12.163. The other species of fish know n to be present w ithin the RSA (Table 12.8) includ e: pogge,
d ab, gobies, butterfish, N orw egian topknot, reticulated d ragonet and com m on d ragonet.
All species w ere present in over 50% of the benthic traw ls (Table 12.6).

INDIVIDUAL SPECIES ACCOUNTS - MIGRATORY FISH
12.164. The term m igratory fish is used in this chapter to d escribe fish that m igrate betw een fresh
w ater and the m arine environm ent. This includ es d iad rom ous species; truly m igratory fish
w hich migrate betw een the sea and fresh w ater. These includ e anad rom ous species, w hich
spend m ost of their lives in the sea and m igrate to fresh w ater to breed , and catad rom ous
species, w hich spend m ost of their lives in fresh w ater and m igrate to the sea to breed . Five
species of m igratory fish have been identified as relevant to the d evelopm ent and these are
presented in Table 12.12 along w ith timings of m igrations.
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Table 12.12 Timings and durations for migratory fish relevant to the Seagreen Project
Species

Time spent in
freshw ater before
dow nstream
migration

Timing of
dow nstream
migration

Time spent
at sea before
first return

Timing of upstream
migration

Salm on

2-3 years

April- May

1, 2 or 3
years

All year round w ith peak in
late sum m er early autum n

Sea trout

2-3 years

Spring

2 or m ore

April- June

Eel

Males 7-20 yrs

Late spring

Many d o not
return to
fresh w ater

January to June

Fem ales 9-50 yrs
Sea lam prey

3-4 years

July to Septem ber
to open sea

18-24
m onths

April-May spaw ning in
May/ June

River lam prey

5 yrs or m ore. Rem ain
in burrow in river silt
bed s until ad ults

July to Septem ber
to feed in
estuaries

2 years spent
in estuaries.

Winter and spring w hen
o
tem ps are <10 .

Allis and
Tw aite Shad

Short period

Estuarine

April to May spaw ning in
freshw ater

Sparling
(Eu ropean
sm elt)

Short period

Estuarine

February to April spaw ning
in freshw ater

Source: Maitland 2003

Salmon (Salmo salar)
Status
12.165. A Marine Scotland report on salmon and sea trout fisheries for 2009 indicated that the fishing
effort in both net fisheries w as “the lowest since records began in 1952”. In addition to this catch
rates for both net fisheries w ere under 5% of maximum recorded catch. Total rod catches
declined by 18% from the average of the previous 5 years. H ow ever although catches of
spring salmon have declined gradually since records began, catches of grilse have increased
and catches of summer salmon show little trend over the same period. (Marine Scotland
2010). Salmon are a protected species being a UK BAP priority species, an Annex II sp ecies
under the EU H abitats Directive and Annex III species under the Bern Convention.

Ecology
12.166. Follow ing spaw ning by ad ult salm on in Scottish east coast rivers, the ova m ature into fry
and then parr before migrating to sea as sm olts. At sea the sm olts gr ow rapid ly and after
one to three years they return to their natal river as ad ults to spaw n. Post sm olt m igration
at sea is poorly understood (Malcolm et al., 2010), but there is evid ence to suggest that once
in the m arine environment the east coast Scotland ‘post sm olts’, as they are know n, are
transported by N orth Sea currents firstly tow ard s northern N orw ay and then into the
N orw egian sea (H olst et al., 2000, Jonsson et al., 1993).

Distribution in the study areas
12.167. Atlantic salm on w as not record ed d uring any of the site specific surveys or includ ed in the
land ings d ata. This is unsurprising as salm on are rarely caught at sea, especially in the
offshore environment. Therefore, the baseline environm ent for salm on and ind eed all
m igratory fish m ust be established using other means.
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12.169. There is a grow ing body of evid ence show ing that sa lm on populations across Scotland
have been rapid ly d ecreasing in the last 25 years (Youngson et al, 2002). These d ow nw ard
trend s have been particularly true of the spring running salm on on the east coast of
Scotland and rivers relevant to the RSA. Salm on run Scottish rivers all year round , but
recently there has been large d ecrease in the am ount of salm on running east coast rivers in
February to April (Marine Scotland 2012b).
12.170. Conversely, there is evidence that in recent years (since 1990) catch rates on east coast rivers
have actually increased in May and particularly in June. The latest review of the salm on
fishery reported that “Total reported rod catch (retained and released) for 2011 is 86,655 salmon.
It is the sixth highest rod catch on record, and is 97% of the previous 5-year average. The proportion
of the rod catch accounted for by catch and release continues to increase. In 2011, 91% of rod caught
spring salmon was released, as was 73% of the annual rod catch” (Marine Scotland 2012b).
12.171. It has been suggested that the d ecline in Scottish salm on populations and in other
populations around the N orth Sea and north east Atlantic is d ue to factors such as
increasing m ortality at sea (H ansen et al., 2000).
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12.168. Since 1994, d ata on numbers and w eight of salmon caught and released in Scotland have
been collected and published . H ow ever, for a num ber of im portant Scottish salm on rivers,
rod catch d ata exists from as far back as 1952. The stud y areas for salm on and m igratory
fish are d efined by rivers for w hich data is available. For salm on the WSA is d efined as the
w hole of Scotland and the RSA includ es all the east coast salm on rivers.

12.172. Rod catch d ata from rivers on the east coast of Scotland can provid e insight into the general
trend s of salm on populations w ithin the RSA. Data provid ed by Marine Scotland have
been interrogated , w ith a focus on the follow ing rivers relevant to the RSA: Tw eed , Forth,
Tay, South Esk, Dee, N ess and Spey (Figure 12.12).
12.173. The results of these analyses are displayed in Figure 12.12 illustrating that salmon do migrate
to a number of rivers in the vicinity of proposed development and t herefore may pass
through the ISA. Although catch rates from all the rivers w ithin the study area fluctuate
(Figure 12.12) they do not appear to show the obvious declines seen in Plot 12.5 above.
12.174. Catches from the coastal and estuary net fisheries should also be consid ered . In the 1960s
for exam ple, an average of alm ost 400,000 salm on w ere caught by netsm en each year,
m ostly on the east coast. Over the last few d ecad es netting effort has fallen d ram atically.
This should have allow ed m any m ore fish to enter the rivers Marine Scotland 2012b. There
are correspond ing increases in rod caught salm on in rivers such as the Tay and the Spey as
the net fisheries start to d ecline in the 1970s. H ow ever this is follow ed by d ow nw ard catch
trend s in the 1980s.

Sensitivity
12.175. It is thought that salmonids use chemoreceptor clues to locate their natal rivers when migrating
in coastal waters, although they are also thought to use electromagnetic fields (EMF) during
offshore migrations. Salmon may, therefore, be sensitive to the effects of EMF generated from
wind farm cables although they are a pelagic species and effects will mainly be perceived near
the seabed. The impact of EMF may therefore be greater in the shallower areas.
12.176. Studies have shown that salmon also respond to low frequency sounds (Gill and Bartlett, 2010).
Construction noise may also need to be assessed for impact on migration patterns and routes in
terms of displacement and avoidance behaviour w hich may impact the return to natal rivers.
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Sea trout (Salmo trutta)
Status
12.177. The latest report released by Marine Scotland (2012b) for rod catch of sea trout for the
w hole of Scotland states that “despite declining for much of the period since 1952, the catch in
2011 increased by 8% compared to the previous 5-year average. In 2011 the total rod catch for east
coast fisheries increased by 12% compared to the previous 5-year average, while west coast fisheries
showed little change. Overall west coast sea trout catch remains at historically low levels”.

Ecology
12.178. Sea trout is know n to migrate to a num ber of rivers on the east coast of Scotland and could
potentially pass through or in close proxim ity to the ISA. Their life cycle is similar to that
of salm on (H arris & Milner, 2006), but there are tw o significant d ifferences. In contrast to
salm on, the majority of sea trout survive spaw ning w hich occurs in late autum n, and w ill
return to their natal spaw ning river on num erous occasions d uring their life tim e. The
other significant d ifference is that they d o not appear to und er take the sam e m igration at
sea but rem ain in coastal w aters, probably close to their natal river.

Distribution in the study areas
12.179. There w ere no recorded capture of sea trout in the benthic surveys but since this species is
migratory it can be assumed that a proportion of this species w ill cross the ISA at some point.

Sensitivity
12.180. As d iscussed above w ith regard to salm on, trout are thought to be sensitive to both EMF
and low frequency noise (Gill and Bartlett, 2010).

European eel (Anguilla anguilla)
Status
12.181. World -w id e, eel species are in d ecline, both in term s of juvenile stocks and ad ult catches. In
Europe glass eels (juvenile stage) w ere form erly used for d irect consum ption or for
stocking rivers, but the num ber of juveniles arriving from the Atlantic has ste ad ily fallen
since 1980 and is now at perhaps just 5%-10% of its average level in the 1970s (Dekker
2003). In 1998, ICES d eclared that "the European eel stock is outside safe biological limits and the
current fishery is not sustainable." This species is also a UK BAP priority species and listed as
Critically End angered on the IUCN Red List and a species of principal im portance for the
purpose of conserving of biod iversity und er the N atural Environm ent and Rural
Com m unities Act 2006.
12.182. In September 2007 the European Union issued Council Regulation (EC) No 1100/ 2007
establishing measures for the recovery of the stock of the European eel, requiring member
states to produce Eel Management Plans setting measures to reduce fishing mortalities of adult
eels sufficiently to ensure that at least 40% of the stock escape capture. In practice this will
involve the reduction or closure of many European eel fisheries. The European eel is listed on
Appendix II of CITES, and all trade of eels from the EU to the rest of the world now require a
statement of non-detriment from a competent scientific authority. (Marine Scotland 2011).

Ecology
12.183. Eel is the only European fish to leave the European coast to spaw n in the sea. Depend ing
upon grow ing cond itions (i.e. tem perature and food availability) m ale eels spend anyw here
betw een seven and 20 years, and fem ales betw een nine and 50 years, in fresh w ater before
returning to the sea and m aturing. Bod y cond ition m ay be the stim ulus to m igrate. The eels
becom e silver in colour (silver eels), and m igration is greatest on d ark, m oonless nights
(Marine Scotland 2011).
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Sensitivity
12.185. Little specific inform ation relating to the acoustic ability of eels has been found as they d o
not appear to possess a specific link betw een the sw im blad d er and the ear (Gill & Bartlett,
2010). As such they could be regard ed as hearing generalists (N ed w ell et al., 2003). They are
thought to be sensitive to EMF although research on this is inconclusive as to w hether the
effect causes a significant change in m igratory behaviour (Gill & Bartlett, 2010).

Sea lamprey (Petromyzon marinus)
Status
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12.184. European eel spaw n in the Sargasso Sea, the larvae are transported by the Gulf Stream to
North Africa and Europe and the juvenile eel enter coastal areas and freshw ater as glass e el
(ICES, 2010b). They quickly transform into yellow eel and stay in Europe for 5 to 15 years or
more (ICES, 2010b). Grow th and age at maturity are linked to regional temperature
(maturity occurs later at colder temperatures). Mature eels begin the dow n stream spaw ning
migration usually from late spring to w inter and migrate back to the Sargasso Sea. Although
no eels w ere recorded during sampling w ithin the ISA, it is possible eels pass through the site
on their seaw ard migrations and also on their return to the coastline as elvers.

12.186. Scotland represents the northern extent of lam prey d istribution in Europe, w ith few
populations found north of the Great Glen (JN CC, und ated a). This m ay be d ue to the cold
tem peratures in m ore northerly rivers w hich restrict or m ay prevent breed ing altogether.
The Scottish populations of lam prey are therefore im portant in m aintaining the natural
range of the three species (Sea, River and Brook lam prey) both w ithin the UK and Europe.
12.187. Because of its d ecline across Europe, the sea lam prey is now given legal protection. It is
listed in Annexes IIa and Va of the H abitats Directive, Appendix III of the Bern
Convention, and as a Long List Species in the UK Biod iversity Action Plan.

Ecology
12.188. Like other species of lam prey, sea lam prey need clean gravel for spaw ning and m arginal
silt or sand for the burrow ing juvenile am m ocoetes. Sea lam preys have a preference for
w arm w aters in w hich to spaw n and spaw ning occurs in late May or June w hen the
tem perature reaches approxim ately 15oC in British rivers. The sea lamprey is reasonably
w id espread in UK rivers. In som e places it is still com m on, but it has d eclined in parts of its
range and has becom e extinct in a num ber of rivers.

Distribution in study areas
12.189. The sea lam prey w as not record ed d uring any of the site specific surveys although it is
know n to be present w ithin a num ber of nearby rivers (Table 12.12) and therefore m ay
travel through the ISA during its migration.

Sensitivity
12.190. The sea lam prey d oes not have a sw im blad der and is therefore likely to have a low
sensitivity to noise. There is som e evid ence that the sea lam prey is sensitive to EMF (Gill
and Bartlett, 2010).
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River lamprey (Lampetra fluviatilis)
Status
12.191. The river lam prey is sim ilar to the sea lam pr ey and is found in coastal w aters, estuaries and
accessible rivers. Although this species w as not record ed d uring any of the site specific
surveys it is know n to be present w ithin a num ber of nearby rivers (Table 12.13) and
therefore m ay travel through th e inshore area of the ISA d uring migrations.
12.192. The river lam prey is w id espread in the UK, occurring in m any rivers from the Great Glen
in Scotland southw ard s and populations are currently thought to be in a healthy state
(JN CC und ated b).

Ecology
12.193. River lam p reys are anadrom ous and m igrate upstream from the sea at night to spaw ning
ground s in autum n/ w inter. Spaw ning takes place betw een April-May on substrates of
pebble and gravel. Am mocoetes (juveniles) also spend several years in soft sed im ent before
m igrating to sea as adults. It is not currently know n how long they spend in m arine
habitats before m aking the return trip to spaw n.

Sensitivity
12.194. The river lam prey d oes not have a sw im blad der and is therefore likely to have a low
sensitivity to noise. There is som e evid ence that the river lam prey is sensitive to EMF (Gill
and Bartlett, 2010).

Allis and Twaite Shad (Alosa fallax and Alosa alosa)
Status
12.195. Both species have d eclined across m ost of Europe and are absent from m any rivers in
w hich they once thrived and in Britain it is now illegal to fish for shad . Due to the d ecline
in num bers the allis shad is now protected und er sched ule 5 of the Wildlife and
Countrysid e Act 1981, Annex II and V of the EU habitats Directive, Append ix III of the
Bern Convention and as a UK BAP Priority Species.

Ecology
12.196. These species live most of their lives in the shallow coastal waters and only return to freshwater
to spawn in late spring. The main rivers where they are still found include the River Usk and
the Solway and good water quality is an important factor in spawning success. Not much is
known about the life of shad in the sea but it is known that they require good water quality for
spawning and juvenile survival, and they are mainly found in pelagic waters.

Distribution in the study area
12.197. N either species w as found or are expected to be found in any of the stud y areas therefore it
is not thought that the d evelopm ent poses a risk to their habitat.

Sensitivity
12.198. Shad are members of the herring family and therefore likely to have similar sensitivities, i.e.
they w ill be sensitive to noise but there is no evidence of these species being sensitive to EMF.
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Status
12.199. This species w as once w id ely found in the rivers Dee, Esk, Tay and Forth but currently are
now only found in the latter tw o rivers w here they spaw n in February to April. The species
has d eclined to such an extent that it is now a Priority Species und er the UK BAP and a
conservation feature in SSSI.

Ecology
12.200. This species spend s m ost of its life in coastal areas and estuaries only travelling up the
rivers to spaw n.

Distribution
12.201. N one w ere found in any of the stud y areas.

Relevant sites designated for migratory fish
12.202. A number of Special Areas of Conservation (SACs) on the east coast of Scotland have been
d esignated for the protection of m igratory species. These are includ ed in Table 12.13 below .
Further inform ation regard ing SACs and in particular those relevant to the d evelopm ent is
presented in Chapter 9: N ature Conservation Designations in this ES.
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Sparling (European smelt) (Osmerus eperlanus)

Table 12.13 SACs relevant to the development that are designated for migratory fish
SAC

Migratory Species (Prim ary
reason for d esignation)

Migratory Species
(Qualifying feature)

Approxim ate d istance (km )
from Im m ed iate Stud y Area
(ISA) by w ater

South Esk

Salm on

N one

75

Tay

Salm on

Sea lam prey, River
Lam prey

135

River Dee

Salm on

N one

175

Tw eed

Salm on

Sea lam prey, River
Lam prey

285

Teith

Sea lam prey, River Lam prey

Salm on

200

Source: JNCC http:/ / jncc.d efra.gov.uk/ Protected Sites/ SACselection/ SAC_species.asp

ASSESSMENT OF IMPACTS – WORST CASE SCENARIO
12.203. The assessm ent of potential im pacts is based on the w orst case scenarios for each receptor
and as a result the m axim um potential im pact has been calculated . Therefore, no im pacts of
greater ad verse significance w ould arise, should any other d evelopment scenario (as
d escribed in Chapter 5: Project Description) be taken forw ard in the final scheme d esign.
Full d etails on the range of options being considered for the Seagreen project are provid ed
throughout Chapter 5: Project Description. For the purpose of the fish and shellfish
resource assessm ent, the w orst case scenario, taking into consid eration these options, is
d escribed in Tables 12.14a w hich d efines the w orst case for Project Alpha, 12.14b for Project
Bravo and 12.14c for Transm ission Asset Project.
12.204. All options consid ered for project d esign are as presented in Chapter 5: Project Description
in this ES, w here any range exists (such as pile d iam eter), these are considered realistic and
therefore, assessing the w orst case option is consid ered m ost practicable and conservative.
It is consid ered that if resid ual im pacts on the w orst case scenario are acceptable then this
w ill ap ply to all options w ithin the range.
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12.205. It is noted that only those d esign param eters d etailed under each specific im pact have the
potential to influence the level of im pact experienced by the relevant receptor. Therefore, if
the d esign param eter is not d iscussed then it is consid ered not to have a m aterial bearing
on the outcom e of the assessm ent.
12.206. The w orst case scenarios id entified below are also applied to the assessment of cum ulative
im pacts. In the event that the w orst case scenarios for the project in isolation d o not result
in the w orst case for cum ulative im pacts, this is ad d ressed w ithin the cum ulative
assessm ent section of this chapter.
12.207. The w orst case scenarios for Project Alpha, Project Bravo and the Transm ission Asset
Project are d efined in d etail in Tables 12.14a to 12.14c. As previously stated the OSPs have
been consid ered only w ithin the d etailed assessm ents for Project Alpha and Project Bravo
respectively. The outcom e of the OSP assessm ents is then cross referenced w here
appropriate w hen d escribing the potential im pacts of the Transmission Asset Project.
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In addition, if the entire wind farm was built within the
one single most sensitive habitat that has the greatest
sensitivity e.g. sandeel habitats that would represent the
worst case scenario

The total maximum habitat loss will be 88.80ha
(see Appendix G4).

The worst case scenario is therefore, represented by the
largest footprint from the foundation structures (and
associated scour protection) under consideration.

The worst case scenario is represented by the maximum
permanent loss of habitat for the most sensitive species based
on the GBS foundations and OSP structures above.

The worst case would be if the entire wind farm was built
within sensitive habitats e.g. sandeel prime habitat,

The total quantifiable construction disturbance (Area of
Influence) is 375.27ha (see Appendix G4).

Permanent loss of habitat

The worst case scenario is established by defining the
maximum amount (spatial extent) of habitat disturbance
that Project Alpha could have resulting from the
installation of structures and array cables with the largest
footprint. This is termed the Area of Influence.

The worst case scenario is the maximum area of disturbance
on sensitive habitats; calculations are based on disturbance
due to array cable installation, gravity based structures (GBS)
foundations for wind turbine generators (WTGs),
meteorological masts and offshore platforms (OSPs).

Seabed habitat disturbance

The maximum level of noise that would cause changes to
behaviour such as spawning and feeding periods, spatial
distribution and displacement in receptors present.

The ‘worst case’ scenario is the maximum level of noise
and duration created by hammer blows on the pile being
driven through bedrock which could have a lethal or
damaging effect on the receptors present.

Justification

As above

In the worst case it is possible that pile installation is
undertaken in Bravo concurrently. Given the short duration
of piling it is unlikely that two piling events will coincide.

Construction is assumed to take place over the full year. The
duration of the piling programme at Alpha will be a
maximum of two years, with only one piling event at any
time.

The worst case would be scenario GM1.

Maximum 75 WTGs with jacket piles (4 piles per jacket). A
total of 348 piles installed using impact piling with 3 OSP and
3 meteorological masts.

Worst case scenario

Effect of noise – behaviour

Effect of noise – death or injury

Construction

Impact

Table 12.14 a Worst case scenario for Project Alpha assessment
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It is not possible to determine the number of maintenance
activities that will disturb the seabed.

Disturbance of seabed habitats

Creation of new habitat fish aggregation

Noise or vibrations from the operation of 75 WTGs on GBS
foundations.

Operational noise

The worst case scenario for the area created habitat created
will be approximately the same as the worst case scenario for
the area of habitat loss. This was calculated as 88.80ha see
Loss of potential habitats due to construction activities above

Scour hole formation around GBS and OBS structures in 1 in
50yr storm = 35.61ha

Array cabling with 355km of 66kV array cabling with an
minimum burial depth of 0.5m

The greatest possible amount of material release will be
2,932,200m3 which could occur over a maximum of a 36
month period. (see Appendix G4 Table 1 for detail)

Release of up to 695,700m of seabed during seabed
preparation.

Disturbance effects of Electromagnetic Fields
(EMF)

Operation

The worst case scenario would be the maximum amount of
sediment released in the shortest amount of time. This would
also be the worst case for contaminant release.

Increased of suspended sediments and
remobilisation of contaminants.
3

Worst case scenario

Impact

Aligned with seabed footprint (see loss of habitat in
construction phase). The scenario provides for the
maximum available surface area for colonisation. Any other
scenario will result in a lower surface area.

Assuming no scour protection for structures and the use of
GBS foundations which cause the greatest potential scour
during a 1 in 50 year storm. Assumes a 72m diameter GBS
structure at 8 locations and 52m elsewhere

Maintenance activity may impact on species which inhabit
the seabed such as shellfish and sandeels, if the plant used
interacts with the seabed. The scenario therefore, provides
for the maximum level of seabed disturbance from anchor
and jack-up vessels.

Provides maximum extent of operational noise based on
number of turbines and greater radiation efficiency
compared to smaller piles associated with jackets.

EMF impacts are governed by depth of (cable) burial and
not the number of turbines or their layout or location within
the site. Therefore, the worst case scenario is represented by
the shallowest burial depth for all cables. Because the
burial depth achieved varies greatly an average minimum
burial depth is applied.

The ‘worst case’ scenario is represented by that which could
result in the maximum volume of arisings (and therefore,
maximum volume of material that could brought into
suspension. Assuming conical GBS foundations 72m
diameter, 3 OSP and 3 meteorological masts

Justification
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Seabed habitat disturbance and loss

Removal of all cabling and built structures (based on worst
case assumptions detailed under construction).

The worst case scenario would be the maximum amount of
sediment released in the shortest amount of time. This
would also be the worst case for contaminant release.
Greatest amount of material release is 345,522m3.

Increased of suspended sediments and
remobilisation of contaminants

Decommissioning

Worst case scenario

Impact

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

Arrangements associated with decommissioning will be
determined prior to construction and a full Decommissioning
Plan for the project will be drawn up and agreed with DECC.
Until the arrangements have been clarified, the worst case
scenario is that all structures will be removed.

Increased suspended sediments may affect filter feeding
mechanisms and respiratory functions for species inhabiting
the seabed

The worst case scenario for scour formation assumes no scour
protection is provided and scour occurs during a 1 in 50 year
storm condition with 4877m3 per foundation of 73m diameter.

Justification
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Increased of suspended sediments and
remobilisation of contaminants

Permanent loss of habitat

The worst case scenario is the maximum area of disturbance on
sensitive habitats e.g. prime sandeel habitats. The calculations are
based on disturbance due to array cable installation, GBS foundations
for WTGs, meteorological masts and OSPs.

Seabed habitat disturbance

The worst case scenario would be the maximum amount of sediment
released in the shortest amount of time. This would also be the worst
case for contaminant release. Greatest amount of material release
over a 36 month period 2,894,700m3

The total maximum habitat loss will be 87.71ha

The worst case scenario is represented by the maximum permanent
loss of habitat for the most sensitive species based on the structures
above.

The total quantifiable construction disturbance (Area of Influence) is
374.84ha

As above

In the worst case it is possible that pile installation is undertaken in
Alpha concurrently. Given the short duration of piling it is unlikely
that two piling events will coincide

Construction is assumed to take place over the full year. The duration
of the piling programme at Bravo will be a maximum of two years,
with only one piling event at any time

The worst case would be scenario GM1

Maximum 75 WTGs with jacket piles (4 piles per jacket). A total of
324 piles installed using percussive impact piling with 2 OSP and 3
meteorological masts.

Worst case scenario

Effect of noise – behaviour

Effect of noise – death or injury

Construction

Effect

Table 12.14 b Worst case scenario for Project Bravo assessment

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

Justification
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It is not possible to determine the number of maintenance activities that
will disturb the seabed.

Disturbance of seabed habitats

Seabed habitat disturbance and loss

Decommissioning

Increased of suspended sediments and
remobilisation of contaminants

Creation of new habitat fish aggregation

Noise or vibrations from the operation of 75 WTGs on GBS foundations.

Operational noise

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

As for Project Alpha except 2 OSP

As for Project Alpha

As for Project Alpha

Justification
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Removal of all cabling and built structures (based on worst case
assumptions detailed under construction).

The worst case scenario would be the maximum amount of sediment
released in the shortest amount of time. This would also be the worst
case for contaminant release. As for Project Alpha except 2 OSP resulting
in 341,490m3 scour material

The worst case scenario for the area created habitat created will be
approximately the same as the worst case scenario for the area of habitat
loss. This was calculated as 87.71ha see Permanent loss of habitat due to
construction activities

Scour hole formation around structures in 1 in 50yr storm = 35.42ha

Array cabling with 355km of 66kV array cabling with an minimum burial
depth of 0.5m

Worst case scenario

Disturbance effects of Electromagnetic Fields
(EMF)

Operation

Effect
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Increased of suspended sediments and
remobilisation of contaminants

Permanent loss of habitat

Infrastructure within the Project Alpha and Project Bravo site
boundaries (assessed within Alpha and Bravo)

Seabed habitat disturbance

over 24 months

Worst case is material release of 4,770,000m3

ECR Corridor

Worst case is material release of 69,500m3 over 36 months

Within Project Alpha and Project Bravo site boundaries
(assessed within Alpha and Bravo)

Rock placement or mattresses to protect export cables will in a
worst case scenario and would cause a habitat loss of 37.1ha.

ECR Corridor

Maximum area of habitat loss = 4.8ha

Within the Project Alpha and Project Bravo site boundaries
(assessed within Alpha and Bravo)

Six export cables with a combined length of 530 km. The area of
influence has been calculated as 10m. Therefore maximum
disturbance = 795ha

ECR corridor

Habitat loss =1.27ha

Noise from rock dumping, vessel movement and cabling laying

Worst case scenario

Underwater noise

Construction

Effect

Table 12.14 c Worst case scenario for Transmission Asset Project assessment

Within Project Alpha and Project Bravo site boundaries worst
case is structures with no scour protection for up to 5 OSP with
49m baseplate

The worst case scenario is represented by that which could
result in the maximum volume of arisings (and therefore,
maximum volume of material that could be brought into
suspension) and the method by which the material is re
deposited on the seabed. This assumes jetting of 237.5m/hr for
installation, up to 6 cables of 275kv (HVAC) within the ECR
corridor

The loss of seabed habitat will result from the placement of
built structures (and associated scour protection material) on
the seabed.

The worst case scenario is established by defining the
maximum area of habitat disturbance that the Transmission
Asset Project could have.

Noise levels from these activities assessed in Appendix H6

Justification
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Seabed habitat disturbance due to OSP
and cable removal

Removal of all cabling and built structures (based on worst
case assumptions detailed under construction). Note OSP
removal covered in Project Alpha and Project Bravo
assessments

This assumes that no scour protection is used around
rectangular/square baseplate GBS. This assumes a 1 in 50 year
storm condition. Total 5 OSP and 49m diameter base plate

Conical GBS with no scour protection, maximum scour volume
of 6,420m3

Decommissioning

Any maintenance activity required on the intertidal section of
the export cables could require vehicular access. The worst case
area of impact is therefore in line with that provided for under
construction.

Unplanned maintenance operations requiring vehicular plant
access to the buried cable during low water. Maximum
potential area of disturbance would be as specified for
construction phase.

Increased suspended sediments and
mobilisation of contaminants

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

Arrangements associated with decommissioning will be
determined prior to construction. Until the arrangements have
been clarified, the worst case scenario is that all structures will
be removed.

Aligned with seabed footprint (see loss of habitat in construction
phase). The scenario provides for the maximum available
surface area for colonisation, any other scenario will result in a
lower surface area.

The maximum increase in habitat due to ancillary structures
and rock protection will 4.8ha within the Project Alpha and
Bravo Boundaries (assessed in Alpha and Bravo) and 37.1ha
within the ECR corridor

Creation of new habitats – fish
aggregation

The worst case scenario for the impact of electromagnetic fields
on sensitive receptors.

Justification

6 (HVAC) 132 kV export cables with a combined length of 530
km and a minimum depth of 0.5m.

Worst case scenario

Effect of electromagnetic fields (EMF)
(export cables)

Operation

Effect
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IMPACT ASSESSMENT CONSTRUCTION PHASE
12.208. This section assesses the potential im pacts w hich m ay occur d uring construction of the
Seagreen Project. The section begins w ith an im pact investigation on the potential effects of
noise on fish and shellfish and w ill be used to inform the im pact assessm ent for Project
Alpha, Project Bravo and the Transm ission Asset Project.

Background to construction noise
12.209. “The extent to which intense underwater sound might cause an adverse environmental impact in a
particular species is dependent upon the incident sound level, frequency content, duration and/or
repetition rate of the sound wave” (N ed w ell et al., 2011). It is also d epend ent on the sensitivity
of the species to noise in term s of their hearing ability. The variation in sensitivity of
d ifferent fish species to sound is d irectly related to the variations in anatom y and
physiology of the aud itory structures and the sw im blad d er. The sw im blad d er is used for
buoyancy, hearing and sound prod uction. N oise can cause the sw im blad d er to either
rupture causing d eath or expand and contract rapid ly causing tissue d am age. Popper and
Fay (1993) show ed that there is consid erable variation in the w ay in w hich various species
‘hear’ and process incid ent sound and vibration. Fish species can be classified as:
hearing generalists w hich have either no sw im blad d er or one that is poorly d eveloped
or not connected to the inner ear. These can be of m ed ium sensitivity such as cod
w hich has a sw im blad der in close proxim ity to the inner ear but w ith no d irect
connection, or Atlantic salm on w hich has a sw im blad d er w hich is not connected to the
skull nor is it alw ays filled . There are also those classed as low sensitivity e.g. flatfish
and elasm obranchs w hich have no sw im blad d er; and
hearing specialists w hich have a m echanical connection betw een the sw im blad d er and
inner ear (bulla aud itoria in clupeid s such as herring and sprat) have high sound
pressure sensitivity.
Table 12.15 Hearing specialisms for selected fish species
Common name

Sw im bladder connection to inner ear

Sensitivity

H erring

Prootic aud itory bullae

H igh

Sprat

Prootic aud itory bullae

H igh

Cod , pollock, had d ock

Close proxim ity

Med ium

Atlantic salm on

N ot close proxim ity

Med ium

Plaice

N o sw im blad d er

Low

Thornback ray

N o sw im blad d er

Low

Dab

N o sw im blad d er

Low

Sand eel

N o sw im blad d er

Low

Eu ropean eel

N o sw im blad d er

Low

Information based on Ned w ell et al., (2012)

12.210. Und erw ater noise can have several im pacts on m arine species from causing d eath,
physiological and aud itory d am age. Other im pacts includ e d isturbance to spaw ning and
feed ing patterns, d isruption to breed ing and d isplacem ent from norm al habitats. Such
im pacts on the natural assem blages of fish species also have an im pact on the food chain
w ith the potential loss of prey species for birds, m arine m am m als and other pred atory
species of fish. There are various w ays of m easuring the effect on m arine species of noise
on above the norm al hearing threshold . The follow ing paragraphs d escribe how noise is
characterised in relation to m arine species.
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12.212. There are various w ays of characterising the relative pressure of a sound signal:
the peak pressure, is the range in pressure betw een zero and the greatest pressure of
the pressure w ave signal.
the peak-to-peak pressure is the range in pressure betw een the low est and highest
point of the w ave. Peak to peak levels of noise are often used to characterise so und
originating from sources such as percussive im pact piling and seismic airgun sources.
Currently available inform ation suggests that lethality to fish m ay occur w here peak to
peak levels exceed 240d B re 1µPa , and physical injury m ay occur w here peak to peak
levels exceed 220d B re 1µPa (N edw ell et al., 2011). N ed w ell et al., (2007b) has
suggested that the use of a 130d Bht level provid es a suitable criterion for pred icting the
onset of traum atic hearing d am age, w hich recognises the varying hearing sensit ivity of
d iffering species.
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12.211. Decibels are units com monly d escribing sound intensity and can only be com pared w hen a
stand ard reference pressure is used . For und erw ater sound s the reference pressure is
generally a pressure of 1μPa (sound intensity of one m icro pascal). Thus units for d ecibels
are given as d B re 1μPa. N ed w ell et al., (2007a) reported background levels of sea noise in
coastal w aters could be approxim ately 130d B re 1µPa w hich w ould be consid ered
hazard ous in air but since sound travels m uch faster in w ater and m arine animals have
evolved to ad apt to such levels.

sound pressure level (SPL) – is a m easure of sound levels over a specific tim e period . It
is therefore the average unw eighted level of the sound . SPL is used to m easure sound
from continuous noise such as d rilling or background und erw ater sound levels.
Yelverton et al. (1975) show ed that, for a given pressure w ave, the severity of the injury
is related to the d uration of the pressure w ave. The Yelverton m od el also ind icated that
sm aller fish w ere generally m ore vulnerable than la rger ones.
sound exposure level (SEL) – effectively takes account of both the SPL of the sound source
and the duration of the sound present in the acoustic environment through determining
the energy of the sound over a measurement period. SELs are useful in making predictions
about the physiological impact (such as hearing damage) of noise as this can be modelled
as a function of the acoustic energy of a stimulus (Southall et al., 2007). However SEL is also
limited with respect to short loud pulses of sound as it remains unadjusted (unweighted)
to any reference point in contrast to SEL’s in air for human hearing.
d Bht(species) – an assessment of hearing ability is an im portant consid eration w hen
assessing the effect of und erw ater noise. Perceived noise levels m easured in d Bht is
low er than the unw eighted levels as d escribed above because there are frequency
com ponents in the sound that fish cannot d etect. N oise levels should be w eighted in
relation to the w ay sound is perceived in d ifferent species. The d Bht metric is a m easure
of perception i.e. the amount a certain noise is above the hearing threshold (ht) of
various species and is term ed d Bht (species). 0d Bht (species) is the hearing threshold w here
‘sound ’ starts being heard and this is obtained through d eveloping ‘aud iogram s for
various species’. The hearing threshold s for species w ith regional significance are
show n in Plot 12.6. A certain level of sound w ill have a d ifferent effect on d ifferent
species d epend ing on their sensitivity thus using this m easure the effect of noise on
d ifferent species can be com pared .
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Plot 12.5 Comparison of Hearing thresholds for species of fish (N edw ell et al., 2012)

12.213. N ed w ell et al., (2007b) suggest that a perceived level of 130 d Bht (Species) w ill cause instant
hearing d am age from a short exposure to a single piling event. The assessm ent criteria
show n in Table 12.16 below w ere com piled from a large bod y of evidence of fish and
m arine m am m al responses to und erw ater sound and published by the Departm ent of
Business Enterprise and Regulatory Reform (BERR) (N ed w ell et al., 2007b).
Table 12.16 Assessment criteria used in this study to assess the potential impact of underw ater
noise on marine species (N edw ell et al., 2007b)
Level in dBht

Impact

(Species)
0-50

Low likelihood of disturbance

50-75

Avoid ance is unlikely

75 and above

Significant avoid ance reaction by the m ajority of ind ivid uals but habitu ation or context
m ay lim it effect

90 and above

Strong avoid ance reaction by virtually all ind ivid uals

Above 130

Possibility of traum atic hearing d am age from single event

Source: Append ix H 6 (Section 3)

12.214. Subacoustech Ltd und ertook a noise m od elling stud y to d eterm ine the extent of the
propagation of und erw ater noise from the pile d riving operations, using the Im pulse N oise
Sound Propagation and Im pact Range Estim ator (IN SPIRE) m od el. This w as used to
d eterm ine the im pact ranges of noise for key species of fish and shellfish (for d etails of the
m ethod ology used in m od elling see Appendix H 6). Four source locations w ere m od elled :
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i.

Project Alpha;

ii.

Project Bravo;

iii.

Inch Cape; and

iv.

N eart na Gaoithe.
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12.216. Two piling scenarios were modelled at 2 noise source positions within the Seagreen Project area,
one location at each of Project Alpha and Project Bravo. Noise source positions were selected in
terms of proximity to key species populations of marine mammals and fish. The scenarios used a
WTG with jacket substructure, each consisting of 4 piles up to a diameter of 3m.
12.217. Sensitivity analysis carried out d uring the noise propagation m od elling show ed that w hen
blow force or ham mer energy rem ained constant, the d iam eter of the pile had little
influence on the range of potential im pact. The w orst case scenario w as selected based on
tw o criteria; m axim um noise output and m axim um d uration of noise exposure, created
from a range of piling scenarios tested . Durin g the initial phase of the assessm ent the
sensitivity analysis w as carried out using the IN SPIRE m od el to test w hich param eters
m ost affected the extent of the noise propagation. This conclud ed that the only param eter
that directly influenced the extent of the noise outputs is the ham m er energy force. The
other param eters ind irectly affect the extent of the noise outputs, e.g. the 3m pile required a
lesser d epth of penetration and did not encounter hard er bed rock w hich therefore required
low er ham m er energy and prod uced less noise. There w as little d ifference betw een the
noise from piling of 2m and 3m d iam eter piles.

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.215. The proposed Scottish Territorial Waters OWF sites at Inch Cape and N eart na Gaoithe
w ere includ ed for cum ulative im pact m od elling. Cum ulative and in -combination im pacts
are assessed in Im pact Assessm ent-Cum ulative and In-Com bination.

12.218. Based on this premise a w orst case scenario w as selected consisting of a fully driven single
piling operation w ith an installation time of 55 minutes to install a 2m pile up to 27m in
length. This w orst case is referred to as WC GM1 in the remainder of this assessment, and in
the relevant technical appendices. The w orst case scenario takes assumes that: only one pile is
installed per day in Project Alpha and Project Bravo: piling w ill take place over a period of
up to 2 years: a maximum of 75 WTGs w ill be installed on each site and each
substructure/ foundation w ill use a jacket with 4 piles giving 300 piles for each site. A
maximum of three OSPs w ill be installed in Project Alpha, one w ith up to 12 legs and tw o
w ith up to 6 legs. A maximum of tw o OSPs w ill be installed in Project Bravo w ith up to 6 legs
each. Assuming tw o piles w ill be installed at each OSP leg, this entails 48 piles for Project
Alpha and 24 piles for Project Bravo. A total of up to 348 piles w ill therefore be installed for
project Alpha and a total of 324 piles for Project Bravo. Note that w hilst the assessment for
marine mammals presented in Chapter 13 of this ES uses a com bination of most likely and
w orst case parameters for the assessment, given the small differences betw een the values a
simpler approach w as considered to be more appropriate for this chapter.
12.219. Using this w orst case scenario, the species of fish and shellfish used in the study are those
considered to be commercially or environmentally important by consultees and/ or w here
spaw ning and nursery grounds are in relative close proximity to the development.
Know ledge of hearing thresholds are crucial for d Bht analysis thus species selected required
peer review ed audiograms. Using the INSPIRE model the maximum range at w hich either
lethal and auditory damage or behavioural im pacts for dab, salmon, herring, trout and
sandeel w ere determined and the impact on other sim ilar key species could be suggested.
Noise contours w ere used w ith maps of spawning and nursery areas for the same species to
illustrate the spatial impacts of different sound pressures (see Figures 12.13 to 12.17).

Project Alpha
Effect of noise – death or injury
12.220. Parvin et al. (2007) suggested that the lethal effects of underw ater noise m ay occur w here
peak to peak noise levels exceed 240 d B re 1µPa and physical injury or d eath m ay occur at
level above 220 d B re 1µPa. Based on the GM1 scenario the range of lethal effect is 40m and
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the range for non -aud itory physical injury is 60m (N ed w ell et al, 2012). Given the very
sm all range, the magnitud e of this potential im pact is consid ered negligible for all species.
The conclusion of a review of data on aud itor y injury to m arine fish exposed to und erw ater
noise, conclud ed that it is very unlikely that fish w ould experience aud itory injury unless
constrained in a very high level continuous sound field for prolonged period s (N edw ell et
al., 2011). Based on behavioural reactions to noise, fish w ill sw im aw ay from the source
and therefore are unlikely to be exposed to these high noise levels for any length of tim e
(Maes et al., 2004), therefore for this im pact, the sensitivity of all species is consid ered to be
low . Therefore, for lethal or non -aud itory physical injury the significance of im pact for all
species of fish is consid ered to be negligible.
12.221. There is little research on the potential lethal or d am aging effect of noise on various species
of shellfish although the few stud ies und ertaken have show n that clam s, oysters and
shrim p are not sensitive to noise, includ ing that of seism ic prospecting (Tollefson and
Marriage 1949, and Andriguetto-Filhoa et al., 2005). Therefore, it is consid ered that there
w ill be no im pact upon these species w ith regard to lethality and physical injury.
12.222. N ed w ell et al. (2012) used the w eighted species specific 130 d Bht perceived level as an
ind icator of traum atic hearing d am age. While tem porary hearing loss is an injury that is
recoverable over a period of tim e, perm anent hearing loss results in the d eath of sensory
hair cells in the inner ear and is irreversible.
12.223. The estimated ranges out to w hich hearing d am age m ay occur in key species of fish for the
w orst case scenario are show n below in Table 12.17.
Table 12.17 Range of auditory injury at 130 dB ht (species) for key species
Seagreen – GM1 (Alpha)

Range to 130dBht (km)
Max

Min

Mean

Area

Dab

0.04

0.02

0.03

0

H erring

0.26

0.24

0.25

0.2

Salm on

0.04

0.02

0.03

0

Sand eel

below level of d etection

n/ a

n/ a

n/ a

Trout

below level of d etection

n/ a

n/ a

n/ a

12.224. JN CC, SN H , FEF and Marine Scotland expressed concerns (see Table 12.1) about the im pact
of construction on the sand eel population and especially spaw ning behaviour. In term s of
noise, several stud ies have conclud ed that as this species lacks a sw im blad d er they are
hearing generalists w ith a low sensitivity to noise from piling. N ed w ell et al., (2004) and
H assel et al., (2004) conclud ed that sandeel species reacted m ore to pulsed sound than
continuous sound w aves. Research using und erw ater seismic air guns provid ing a sound
level of 256.9 d Bht re 1µPa ind icated there w as no lethal effect on caged lesser sand eel. The
only reaction noted w as greater tailbeat frequency and som e m ovem ent aw ay from the
noise source, there w as little evid ence of fish trying to escape from the source of noise
(H assel et al., 2005).
12.225. Lim ited research has been carried out on the d irect effect of piling noise on spaw ning
behaviour in sand eel and there is uncertainty about how vulnerable fish eggs and larvae
are to piling noise. Bolle et al. (2011) id entified a m axim um SEL of 183d B re 1µPa 2s for sm all
fish <2g and Boom an et al. (1996) found that m ortality of eggs and larvae of cod , saithe and
herring occurred w ithin 5m of the source of seism ic airgun noise. This suggests that the
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12.226. The range at w hich hearing d am age w ould occur for species w ith low sensitivity to noise
(see Table 12.17) such as sand eel w ere found d uring the m od elling stud y to be too sm all to
m easure. This supports the conclusion that any aud itory injury effects are very localised
and w ould only affect a sm all proportion of the population. The evid ence suggests sandeel
have a low sensitivity to noise and consid ering the sm all range at w hich noise at this le vel
the m agnitud e of the potential im pact of noise on sand eel is consid ered to be low and the
im pact is therefore negligible.
12.227. The sensitivity of other hearing generalist species such as plaice, thornback ray and d ab is
consid ered to be low . The m agnitud e of the potential im pact is also consid ered to be low ,
consid ering the localised nature of the im pact based on the assessm ent d one by
Subacoustech (Appendix H 6) for hearing generalists such as d ab. The im pact of aud itory
injury from noise for these species is therefore consid ered to be negligible.
12.228. The m od elling results show that the range over w hich aud itory injury could occur for
salm on is 0.04km . The extent of the im pact is therefore fairly localised and given that
salm on are m igratory species the likelihood of large num bers of salm on being in the area
for significant am ounts of tim e and being in close proxim ity to d uring piling operations is
low . It is also likely that fish, if present, w ill m ove aw ay from the source of noise and out of
the area of exposure to high levels of noise, therefore the m agnitud e of the im pact w ould is
consid ered to be negligible. The sensitivity w ith respect to conservation im portance is
consid ered to be m edium since salm on are a protected species; how ever, the extent of the
species range w ithin the area red uces this to low . The im pact of noise w ith respect to
aud itory d am age and d eath is therefore consid ered negligible.
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effects of noise from piling w ould be very localised and since piling activity w ill be
restricted to one installation per d ay (see Chapter 5: Project Description in this ES) and the
area of prim e habitat is relatively large in Project Alpha only a sm all proportio n of eggs and
larvae, w hich are planktonic w ould be affected .

12.229. The m axim um range for aud itory injury for herring w as pred icted to be at a d istance of
0.26km . Clupeid s of regional com m ercial significance such as herring and sprat are
consid ered to be highly sensitive to noise and therefore im pacts w ould have the greatest
potential im pact on these species. The noise contours at 130 d Bht level for herring is show n
in Figure 12.13 and show s the overlap w ith the southernm ost spaw ning ground for the
Buchan stock. H erring larvae are present w ithin the ISA and w ere found in relatively high
abund ance (betw een 1.2 - 2 per m 2) as recently as 2011 (Figure 12.2) although it is not
certain if these larvae w ere at the yolk sac stage w hich w ould be an ind ication of local
spaw ning stock. These data indicate that since spaw ning activity w as not found in the ISA,
the larvae present m ay have originated in the more northern spaw ning areas. H erring are
benthic spaw ners and although it is uncertain w hether herring eggs w ould becom e
unviable as a result of piling noise, other stud ies on eggs and larvae of cod , herring saithe
found that m ortality from seism ic gun noise w as very localised and only a sm all proportion
of the eggs and larvae w ould be affected (Boom an et al., 1996).
12.230. Whilst there is a potential for aud itory injury to affect a large num ber of ind ivid uals, as the
population is w id ely d ispersed in the N orth Sea and since fish w ould exhibit natura l
avoid ance behaviour to und erw ater noise is not thought likely that a large proportion of
the population w ould be affected . Although the sensitivity of ind ivid ual herring to noise is
high it is im portant to consid er the im pact on the population as a w hole . In population
term s the m agnitud e of potential lethal and physical injury is consid ered to be low . The
sensitivity is consid ered high for ind ivid uals based on the species ability to d etect noise but
m ed ium in term s of the population d istribution and the proportion affected . The im pact of
d eath and injury from construction noise is assessed as being m inor ad verse and not
significant for fish.
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12.231. Stud ies on the effect of explosive charges at varying d istances from the Am erican lobster
(Hommarus americanus) show ed there w as little reaction from the species to this noise
(Knight 1907 in N ed w ell et al., 2011). Similar results w ere found for the Atlantic w hite
shrim p (Penaeus setiferous) and the oyster (Ostrea virginica) at a d istance of 15m from the
epicentre of the blast (Gow anloch and McDougal, 1945). More recent stud ies on penaeid
species (w hite shrim p, southern brow n shrim p and the Atlantic seabob) show ed that there
w as no im pact on any of the species from the noise from four synchronised airguns each
w ith a peak pressure of 196 d B re 1µPa (And riguetto-Filhoa 2005).
12.232. It can be conclud ed that for the species of crustacean found in the stud y areas (nephrops,
velvet crab, ed ible crab and lobster) any im pact w ill be negligible and not significant.
12.233. It should be noted that although all of the above im pacts are only based on a single piling
event that, given the short term and highly localised nature of lethal or injurious im pacts,
the significances presented provid e a fair representation of the potential im pact over the
d uration of the construction period .

Mitigation
Mitigation
At this stage, until further d esign w ork is carried out no m itigation is assum ed .
12.234. Soft start piling (in w hich the energy used to drive the piles into the sediment is slowly
ramped up) has been incorporated in to the noise assessments. This creates an increasing
level of noise from low levels and w ill allow noise sensitive species such as herring and sprat
to vacate the area and can reduce the risk to injury. This is an industry standard mitigat ion.
12.235. Follow ing further d etailed d esign, it is likely that m any of the parameters used in the
assessm ent (such as ham m er energy, turbine load ings, etc.) w ill be refined and noise
im pacts be red uced . Although no com m itm ent can be m ad e at this stage, Seagree n w ill
end eavour to red uce noise outputs d uring d etailed d esign.

Residual Impact
12.236. Considering the potential reduction in noise outputs follow ing detailed design, impacts
could potentially be significantly reduced and are likely to be negligible and not significant
for all species. The use of the above mitigation measures for piling may red uce the impact on
high sensitivity species such as herring, how ever, at this stage it is not possible to deter mine
w hat this reduction may be. Therefore on a precautionary basis the impact remains minor
adverse but still not significant.

Effect of noise - behaviour
12.237. Studies have shown that behavioural changes in fish may occur at relatively low sound levels.
Catches of haddock and cod were significantly lower for several days after the fish were
exposed to seismic gun noise (Engas and Lokkeborg, 2002) and similar results were seen for
herring and blue whiting (Slotte et al., 2004). Although fish can ‘hear’ underwater noise over a
low frequency range (10Hz to 100Hz) the reactions vary due to physiological differences as
described in the individual species accounts, as well as other factors such as age, size,
reproductive rate and feeding states. The dBht (species) metric has been developed to enable the
potential for behavioural responses to sound to be quantified (Nedwell et al., 2007b). Table
12.16 shows the potential impact various levels of noise may have on marine species.
12.238. As part of the m od elling stud y a level of 90 d Bht (species) has been proposed as the lev el at
w hich there is a strong probability that all ind ivid uals w ould be d isturbed and 75 d B ht
(species) is used as a level at w hich 50 - 85% of ind ivid uals w ill react (N ed w ell et al., 2011).
Although there w ill be a variation in avoid ance ranges based on t he location of piling, the
largest im pact ranges show n in the m od elling from both perceived levels for d ifferent
species in Project Alpha are show n in Table 12.18.
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Species

2

2

Range to 90 dBht (km/km )

Range to 75 dBht (km/km )

Max

Min

Mean

Area

Max

Min

Mean

Area

Dab

2.9

2.7

2.8

24.8

16

15

16

785

H erring

28

25

26.5

2100

77

33

55

10014

Salm on

1.3

1.3

1.3

5.5

8.4

8.0

8.2

211

Sand eel

0.2

0.2

0.2

0.1

1.4

1.4

1.4

6.1

Trout

0.3

0.2

0.3

0.2

1.8

1.7

1.8

9.7

(Source: N ed w ell et al., 2012)

12.239. The m od elling results show that for som e species the im pact ranges could affect behaviour
in spaw ning and nursery ground s. Therefore, the noise contours representing the im pact
ranges for the species in Table 12.18 w ere overlain onto m aps of spaw ning and n ursery
ground s d eveloped by Coul et al., (1998) and upd ated by Ellis et al., (2005) and show n in
Figures 12.13 to 12.18.
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Table 12.18 Impact range for 90 dBht (species) and 75 dBht (species) perceived levels for different
species of fish for Project Alpha (GM1)

12.240. The study show ed that for hearing generalists (sandeel, dab, trout and salmon) the distances
of disturbance are generally small for all these species and w ould be very localised.
12.241. Areas within Project Alpha are considered to be prime substrate for spawning and feeding of
sandeel are shown in sandeel habitat maps (Figure 12.3). Sandeel are substrate spawners and
spend much of their life buried in the seabed only emerging to spawn and feed. They are
considered important to the North Sea ecosystem and are key prey species for a number of
marine bird species (see Chapter 10 Ornithology). Considering this and the fact that prime
spawning habitat is found within Project Alpha the sensitivity is considered to be medium.
However, the magnitude is considered to be low given the small range of predicted disturbance
and therefore the impact of the noise is considered to be minor adverse and not significant.
12.242. The potential im pact on salm on m igratory behaviour in response to noise w as raised
d uring consultation (see Table 12.1). The range at w hich behavioural changes could occur
in migratory species such as salm on w as small (1.3 km ). H alvorsen et al., (2011) found that
Chinook salm on in experim ental conditions show ed no effects on hearing sensitivity to
tid al turbine noise betw een 155 to 163 d B re 1μPa using electrophysiological testing of the
aud itory system . This suggested that as Chinook salm on pass very near to a turbine they
w ould not experience changes in their hearing sensitivity and thus there w ould be little
behavioural changes. This stud y also show ed that as the fish m ove further aw ay from a
turbine there is less risk to the aud itory system as the sound level w ould d ecrease on an
ord er of 6 d B per d oubling of distance from the turbine.
12.243. It is assum ed how ever that m igratory species w ill pass through the site d uring their
m igration (salm on, sea trout and sea lam prey) although there is no evid ence o f the
num bers of fish this constitutes. Of these, salm on is consid ered to have med ium sensitivity
to noise and as a BAP priority species the sensitivity is considered m ed ium (Gill and
Bartlett, 2010, N edw ell et al., 2007). Given the relatively sm all range of im pact, it is likely
that the proportion of the population affected by noise w ould be sm all and therefore the
m agnitud e of the im pact is consid ered to be negligible. As such the significance of noise
im pacts is consid ered to be negligible and not significant for salm on.
12.244. N o specific m od elling stud y w as cond ucted for eel species by Subacoustech, therefore,
there are no d ata for the range of potential behavioural im pacts. H ow ever, w hilst the
European eel may pass in close proxim ity to or through Project A lpha during certain life
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stages, its passage w ould be transient and there are no key habitats w ithin the vicinity of
Project Alpha w hich are required as part of its lifecycle. Therefore, there is little scope for
the species being affected and the magnitu d e of any im pact is consid ered to be negligible or
low . The im pact of noise d uring construction is not consid ered to pose a d isturbance to
m igratory patterns of eels. Eels are consid ered hearing generalists and are thought to have
a low sensitivity to noise (N ed w ell et al., 2004, see Table 12.15). Therefore, th is im pact
w ould be considered negligible and not significant for eels.
12.245. Species consid ered to have m ed ium sensitivity to noise, such as cod and w hiting, have
spaw ning areas that includ e the ISA and RSA and are BAP UK priority species. Cod is
know n to use low frequency grunting d uring spaw ning and it could be suggested that
construction noise m ay affect this behaviour by m asking com m unications. Peak spaw ning
for cod is February to April and May to September in the northern N orth Sea thus piling
activities over 2 years w ould potentially affect only tw o spaw ning seasons. Both species
are pelagic broad cast spaw ners w ith spaw ning ground s that cover w id e areas in the N orth
Sea (Figure 12.5). The w id espread d istribution of potential spaw ning ground s for these
species and their spaw ning behaviour ind icate that only a very sm all proportion of the
population w ould be affected thus the m agnitude of the im pact is considered to be low to
negligible. Sensitivity to noise is consid ered to be m ed ium as an individ ual but low in
term s of the population. The im pact assessm ent w ill be sim ilar to other gad oid species such
as w hiting w hich are also broad cast spaw ners w ithout specialised spaw ning substrates. As
a result behavioural d isturbance d ue to noise from pile d riving at Project Alpha is not
consid ered to be significant and the im pact is consid ered negligible and not significant.
12.246. Species of high sensitivity to noise includ e clupeid s, of w hich, the com m ercially im porta nt
species in the N orth Sea is herring w hich is also a specialist substrate spaw ner w ith a peak
spaw ning period in August and Septem ber. H erring spaw ning ground s are located
approxim ately 6.3km to the north and 80km to the southern bound aries of Project Al pha
(see Figure 12.13). N oise m od elling stud y pred icted that a behavioural response in
ind ivid uals could occur up at to 77km for 75 d Bht (species) behavioural response and 28km
for the m ore severe 90dBht (species) response from the source of the noise in the w orst case
scenario GM1 (see Table 12.18). These im pacts w ill result in 24% of the high intensity
herring spaw ning ground s in the WSA (see Figure 12.13) affected by pred icted 75 d Bht
noise levels or higher, w ith 3% of the spaw ning area pred icted to be affected by noise levels
of 90d Bht or higher. Some 40% of the herring nursery area w ithin the WSA are pred icted to
be affected by noise level greater than 75d Bht. Pred icted noise levels exceed 90d Bht w ithin
9% of the WSA herring nursery ground s.
12.247. During the construction phase up to 348 piling events w ill occur w ithin Project Alpha
potentially resulting in noise d isturbance for approxim ately an hour every d ay throughout
the herring spaw ning season and juvenile d evelopm ent stages. The assum ption is t hat the
w orst case scenario for herring w ould be piling activity over the full 2 year period w hich
w ould d isrupt tw o consecutive spaw ning period s.
12.248. The urge to spaw n in herring is particularly strong; the response recovery tim e follow ing
noise d isturbance is unknow n but is likely to be relatively rapid . Skaret et al (2005) suggest
that d uring spaw ning herring w ill give priority to reprod uction w ith spaw ning overruling
noise avoid ance responses.
12.249. Noise impacts from piling affect a significant portion of both the high intensity spaw ning and
nursery areas w ithin the WSA. Piling w ill take place intermittently, for 342 short (hour long)
bursts over the tw o year construction period. Given the large area, but small temporal nature
of the impact w ould suggest an impact magnitude of low on a high sensitivity receptor
species. With respect to the herring population w ithin the WSA the impact is predicted to
result in a moderate adverse and significant impact on spaw ning herring.
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12.251. There is little research on the potential im pact of noise on shellfish althou gh the few
stu d ies und ertaken (d u ring seism ic p rosp ecting) have show n that shellfish are not
sensitive to noise (Tollefson and Marriage, 1949, and And rigu etto-Filhoa et al., 2005). The
m od elling stu d y und ertaken d id not includ e sp ecies of shellfish bu t as they are
consid ered to be insensitive to noise the p otential for behaviou ral im pact on these sp ecies
is consid ered negligible and not significant.

Mitigation
Mitigation

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.250. Considering the wider picture with respect to herring spawning grounds in the North Sea, the
latest spawning maps produced by Ellis et al. (2012) show that the main spawning grounds for
the Buchan herring stock are concentrated off the north east coast of Scotland (Figure 12.2).
Commercial catch data for herring (Figure 12.2) also show that the majority of adult herring is
caught to the northwest of Scotland off Peterhead and acoustic surveys indicate that the
greatest biomass of adult spawning herring are also located in this area (ICES, 2011). However,
since the noise contours overlap with a significant portion of the southern extent of the
spawning areas and given the high sensitivity of the species to noise the impact of noise would
be considered to be minor adverse and not significant in a North Sea context.

At this stage, until further d esign w ork is carried out no m itigation is assum ed .
12.252. Soft start piling (in which the energy used to drive the piles into the sediment is slowly ramped
up) has been incorporated in to the noise assessments. This creates an increasing level of noise
from low levels and will allow noise sensitive species such as herring and sprat to vacate the
area and can reduce the risk to injury. This is an industry standard mitigation.
12.253. Follow ing further d etailed d esign, it is likely that m any of the parameters used in the
assessm ent (such as ham m er energy, turbine load ings, etc.) w ill be refined and noise
im pacts be red uced . Although no com m itm ent can be m ad e at this stage, Seagreen w ill
end eavour to red uce noise outputs d uring d etailed d esign.

Residual Impact
12.254. Consid ering the potential red uction in noise outputs follow ing d etailed d esign, im pacts
could potentially be significantly red uced and are likely to be negligible and not
significant for all species. On a precautionary basis the im pact remains at m od erate
ad verse and significant for the high sensitivity species.

Seabed habitat disturbance
12.255. The installation of the w ind farm infrastructure (cables and substructure/ found ations) by
jack-up barges and plough s or jetting tools w ill result in the tem porary disturbance to the
benthic habitats and those species of fish, shellfish and crustacean w hich are closely
associated w ith the seabed , such as sand eel, m olluscs and crustacean species. Details on
the im pact of construction on benthic habitats are presented in Chapter 11: Benthic and
Intertid al Ecology of this ES.
12.256. Disturbance w ill take the form of d isplacement of sed im ent, d epressions in the seabed and
d am age to or loss of the benthic habitat d irectly w ithin th e footprint of the w orks (Table
12.14a). Calculations of the greatest potential area of d irect d isturbance in Project Alpha
are given in (Table 12.14a). The w orst case scenario for cable installation is that cables w ill
be installed via ploughing w hich w ill result in a m axim um d isturbance of 355ha of the
seabed along the array cables in Project Alpha w ith the ad d itional d isturbance d ue to the
installation of found ations taking the total area to approxim ately 375ha . This area has been
2
calculated to be 1.9% of the total consent envelope area of 197km .
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12.257. Tem porary d isturbance to the seabed d uring construction could im pact fish and shellfish in
a num ber of w ays. Shellfish species w hich are bottom d w ellers or have lim ited m obility,
such as scallops, w ould be d irectly affected by d isturbance to the seabed and a sm all
proportion w ould be dam aged by the installation activity. As a result there m ay be an
increase in scavenging species of fish and crustacean attracted to the area of d isturbance.
These d isturbance im p acts are, how ever, anticipated to be tem porary and reversible and
are not anticipated to result in any long term changes in fish or shellfish com m unities.
12.258. The tolerance of scallops to an increase in suspend ed sed im ent is low although in this case
the levels are only tem porarily increased . Stud ies have show n that scallop recoverability is
high as is their tolerance to loss of substrate since they have ability, albeit lim ited , to m ove
aw ay from ad verse environm ents (Carter, 2009). The sensitivity to tem pora ry d isturbance
is therefore consid ered to be low . The abund ance of scallops across the Project Alpha site
has varied betw een the years 2008 to 2010 (Figure 12.9) but the m ajority are found on the
w estern ed ge of the site and form an im portant fishery. Sign ificant d isturbance to their
natural habitat could affect the recruitm ent into the population. H ow ever consid ering that
the scale of the d isturbance, as a percentage of the total area of the site (1.9%), is sm all and
tem porary (see Table 12.14a) and the fact that scallops are broad cast spaw ners and not
reliant on the substrate for spaw ning success it is considered that the m agnitud e of the
im pact w ill be low . The im pact m ust also be consid ered in the context of the scallop fishery,
w hich also causes regular d isturbance to the seabed in the area. This im pact is therefore
seen as negligible and not significant for scallops.
12.259. The abundance of adult nephrops and other crustaceans within the Project Alpha site was low
although the site is within the nephrops spaw ning and nursery grounds. However the main
population of adult nephrops is found further south from the Project Alpha site within the
Firth of Forth (Figure 12.11). Nephrops are able to move away from adverse environments and
are tolerant of loss of substrate. Combined with this and the large size of the spawning grounds
described by Coull et al., (1996) the sensitivity is considered to be low (Sabatini and Hill, 2008).
Although much of Project Alpha is within nephrops spawning grounds the disturbance would
affect a relatively small area of site and would be temporary and localised (Appendix G1 Table
12.14a) therefore the magnitude of the impact is considered to be low and the overall impact of
physical disturbance is considered to be negligible and not significant.
12.260. The im pact on fish species of d isturbance to the seabed d uring construction is related to
loss of spaw ning substrate, loss of prey resources or loss of prim e habitats. Few pelagic
species w ill be d irectly affected by tem porary loss of habitat as they have the ability to
m ove aw ay d uring construction. Indirect effects w ill be d ue to loss of prey resources and
spaw ning areas for benthic spaw ners such as herring. Fish pred ators have been classed as
‘flexible’ m eaning that they are opportunistic in prey selection, for exam ple, w hiting w ill
feed on sprat w hen there is a shortfall in availability of sandeel (Mackinson and Doskalov,
2007) therefore there w ill not be significant effects. Since Project Alpha is not w ithin
herring spaw ning ground s and tem porary loss of feed ing areas is not consid ered to be
significant, the m agnitud e of the im pact is low as is the sensitivity of this species to
tem porary habitat loss. The potential im pact is therefore consid ered negligible and not
significant for m ost of the fish species.
12.261. The m ain fish species directly affected by such d isturbance at the Project Alpha site is
potentially sand eel. Sand eel spaw ning takes place on the seabed as a single batch in
Decem ber to January and w ithin Project Alpha significant areas (approxim ately 64%) of
seabed have been d efined as prim e habitat (Figure 12.3). The calculations from the w orst
case scenario ind icate that the tem porary d isturbance to the seabed for the Project Alpha
site is approxim ately 1.9% of the area, w hich on a w orst case assum ption w ould all fall
w ithin prim e habitat. H ow ever consid ering that the w id er ar ea covered by the sand eel
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Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.262. For the m ajority of species the im pact w ill rem ain negligible and not significant. For
sand eel, given that the prim e habitat covers so m uch of the site (and given that this
classification is m od elled and thus only ind icative) it w ill not be possible to avoid such
habitat, therefore micro-siting of infrastructure is not practical, ther efore the resid ual
im pact w ill rem ain of minor ad verse and not significant.
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spaw ning and nursery ground s in the N orth Sea is large com pared to the footprint for
Project Alpha, plus the fact that the im pact w ould be tem porary, the m agnitud e on this
scale w ould be low . Recent studies carried out after the construction and operation of the
H orns Rev w ind farm has show n that the sand eel population w as not affected by the w ind
farm (Leonhard et al., 2011), but given the ecological im portance of the species, it’s
sensitivity is considered to be m ed ium . The sign ificance of im pact w ill therefore be m inor
ad verse and not significant.

Permanent loss of habitat
12.263. The w orst case scenario has been detailed in (Table 12.14a) w hich identifies the structures
w hich w ill result in the maximum loss of seabed, including: W TG foundations (GBS) and
associated scour protection, OSPs, cable protection and meteorological masts. The maxim um
loss of seabed is anticipated to be app roximately 89ha (see Appendix G4, for a breakdow n of
the different components). The total area affected w ill therefore constitute 0.45% of the total
area of the Project Alpha site and the majority of seabed lost w ill be as a result of the
foundations and associated scour protection.
12.264. Loss of habitat w ill d irectly affect sand eel and bottom d w elling sp ecies such as scallops or
potentially oysters. The im pact on the latter species w as m entioned as a concern by SEPA
for the consultation phase (see Table 12.1). It should be noted that no native oysters w ere
found d uring the benthic survey and none w ere id entified in d ata collected d uring the d esk
stud y therefore this species has been scoped out from the assessm ent.
12.265. The total loss of seabed d ue to construction activities from the Project Alpha site has been
calculated to be approxim ately 89ha. Prime sand eel habitat (Figure 12.3) covers
approxim ately 64% of the site. If all the structures proposed for Project Alpha w ere placed
on prim e sand eel habitat the percentage habitat loss w ould be 0.7%. Consid ering the sm all
percentage loss as w ell as the w id er area available for sand eel spaw ning and nursery
ground s in the N orth Sea com pared to the footprint for Project Alpha, the m agnitud e of
im pact is consid ered to be negligible. The sensitivity of this species, being ecologically
im portant is consid ered to be m ed ium , therefore this im pact is consid ered to be negligible
and not significant.
12.266. Scallops have limited m ovem ent and as such w ould have the ability to m ove only a short
d istance from ad verse cond itions. Scallops are of high com m ercial im portance and there is
a significant scallop fishery to the w est of Project Alpha and the annual value of this species
to the ind ustry is high, how ever, the area of loss is relatively sm all consid ering the total
area of the site and the m agnitud e of any im pact w ould be low to negligible. Scallops are
also broad cast spaw ners so the im pact of habitat loss on larval stages w ould be negligible.
The im pact is considered to be of negligible and not significant.
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Mitigation
Mitigation
At this stage, until further d esign w ork is car ried out no m itigation is assum ed .

Residual Impact
12.267. Use of jacket substructure/ found ations could red uce the overall footprint and therefore the
m agnitud e of im pact but given the sensitivity of the key species affected and the alread y
low to negligible m agnitud e the im pact w ill rem ain negligible and not significant.

Increased levels of suspended solids and remobilisation of contaminants
12.268. Increased suspend ed sed im ent load has the potential to im pact on d emersal species of fish
and shellfish through blockage of sensitive filter feed ing apparatus, gill filam ents or
through sm othering. This is likely to im pact m ore upon limited m obility species (i.e.
bivalves) since the m ajority of fish potentially affected w ould m ove aw ay from any ad verse
cond itions. It is consid ered that the sensitivity of fish species w ill therefore be low .
12.269. Installation of found ations and array cables w ould lead to localised increases in suspend ed
sed im ent concentration (SSC) intermittently over the 36 m onth offshore construction
w ind ow . The w orst case scenario w ould be a release of sed im ents d uring installation of
3
GBS w ith a release of 695,700m of sed im ents d uring seabed preparation w orks and
2,236,500m 3 for cabling. Whilst these head line num bers are high, it should be noted that
the release of sedim ent d uring construction activities w ill be phased over tim e. As
presented in Chapter 7: Physical Environm ent, and Chapter 8: Water and Sedim ent
Quality, the increase in suspend ed sed im ents w ill be short term and w ill become
ind istinguishable from background levels over a short period of tim e (order of d ays).
12.270. Given the tem p orary an d p h ased natu re of increased su sp en d ed sed im ent levels the
m agnitu d e of th e im p act is con sid ered to be low . Given th e low sensitivity of fish
sp ecies, th e im p act u p on th em w ill be n egligible. Mobile cru stacean s w ill also have low
sen sitivity to increased su sp en d ed sed im en ts (N eal an d Wilson , 2008) an d likew ise the
im p act w ill be n egligible. Bivalves h ave the ability to w ith stan d su ch in creased levels
for sh ort p eriod s of tim e (d ays) (Gibbs an d H ew itt 2004, Marsh all and Wilson, 2008,
Tyler-Walters, 2007) and therefore their sen sitivity is low . Therefore for these sp ecies
the im p act is also consid ered to be n egligible an d not significant.
12.271. As presented in Chapter 8 Water an d Sediment Quality in this ES, sediment analysis has
indicated that contaminant conditions for the Project Alpha site are below levels at which
adverse impacts on benthic species w ould be seen therefore the magnitud e of the impact is
considered to be low to negligible. Fish species w ill have a low sensitivity to increased
contaminants as they are likely to move aw ay from any disturbance of the seabed, in
addition, w ork by Taylor et al. (1985) suggests that fish may be less sensitive to the acute
effects of trace metals than are shellfish, how ever given the lack of specific information from
a precautionary standpoint, the sensitivity of fish and shellfish is considered to be low .
Therefore the significance of this potential impact upon fish is considered to be negligible.

Mitigation
Mitigation
N o m itigation is proposed at this stage.
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Residual Impact
12.273. Whilst site selection for found ations and choice of found ation could red uce the m agnitud e
of im pact, given the alread y low m agnitud e of im pact th e resid ual impact w ill rem ain
negligible and not significant.

Project Bravo
12.274. Fish and shellfish d ata collected for the ISA, RSA and WSA did not d istinguish betw een
those found in Project Alpha and Project Bravo. Therefore m ost potential im pacts for
Project Bravo w ill be sim ilar to those assessed for Project Alpha. As such, the im pact
assessm ent for Project Bravo d escribed in the sections below m akes reference to the
preced ing sections regard ing Project Alpha and are a sum m ary of the im pacts.

Effect of noise – death or injury

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.272. Site selection or the use of sm aller d iam eter found ations for conical GBS could red uce the
requirem ent for ground preparation and thus red uce the volum e of re-suspend ed
sed im ents and rem obilised contam inants. H ow ever, at this stage until further d etailed
d esign is com plete is carried out it is not possible to m ake any com m itm ents.

12.275. The d iscussion on the background research to the im pact of noise and noise m od elling from
the w orst case scenario is given in paragraphs 12.208 to 12.219. The w orst case scenario in
term s of noise for Project Bravo is alm ost id entical to that of Project Alpha and is d etailed in
(see Table 12.14b). The m ajor d ifference is the bound ary for Project Bravo w hich is located
a greater d istance from the coast (31km) and has tw o OSP instead of three.
12.276. Estimated ranges for lethal and physical injury are 40m and 60m r espectively as per Project
Alpha (see Appendix H 6). Based on behavioural reactions to noise fish w ill sw im aw ay from
the source and therefore are unlikely to be exposed to these high noise levels for any length
of time (Maes et al., 2004), therefore for this impact, the sensitivity of most species is
considered to be low . Therefore for lethal or non -auditory physical injury the significance of
impact for all species of fish is considered to be negligible. For shellfish it is considered that
that there w ill be no impact upon these species w ith regard to lethality and physical injury.
12.277. The ranges of auditory injury for m od elled species are the sam e as for Project Alpha (see
Table 12.17). The range at w hich hearing d am age w ould occur for hearing generalists s uch
as sandeel and trout w as too sm all to m easure d uring the m od elling stud ies, therefore
im pacts are consid ered to be negligible. For other species w ith low sensitivity to noise
includ ing plaice and thornback ray the range and therefore m agnitud e of im pa ct is
consid ered to be low therefore the im pact on these species is consid ered to be negligible.
Research suggests that the effect on juvenile stages w ould be very localised (Boom an et al.,
1996) and given the planktonic and transient nature of m any of th e juvenile species found
in Project Bravo the impact w ould also be negligible. For salm on, the potential im pact
m agnitud e is negligible and given their low sensitivity (as d iscussed in paragraph 12.243)
the significance of im pact w ill be negligible and not significant.
12.278. The range for auditory injury to herring is 0.26km . N oise from piling is therefore localised
and although the im pact on individ uals in close proxim ity w ould be high the im pact on
such w id ely d istributed population as a w hole is consid ered to be low . The sensitivity is
consid ered high for ind ivid uals based on the species ability to d etect noise but m ed ium in
term s of the population d istribution and the proportion affected . The potential for aud itory
injury im pact is therefore assessed as being m inor ad verse and not significant.
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Mitigation
Mitigation
At this stage, until further d esign w ork is carried out, no m itigation is assum ed .
12.279. Soft start piling (in which the energy used to drive the piles into the sediment is slowly ramped
up) has been incorporated in to the noise assessments. This creates an increasing level of noise
from low levels and will allow noise sensitive species such as herring and sprat to vacate the
area and can reduce the risk to injury. This is an industry standard mitiga tion.
12.280. Follow ing further d etailed d esign, it is likely that m any of the parameters used in the
assessm ent (such as ham m er energy, turbine load ings, etc.) w ill be refined and noise
im pacts be red uced . Although no com m itm ent can be m ad e at this stage, Seagr een w ill
end eavour to red uce noise outputs d uring d etailed d esign.

Residual Impact
12.281. Considering the potential reduction in noise outputs follow ing detailed design, impacts
could potentially be significantly reduced and are likely to be negligible and not significant
for all species. The use of the above mitigation measures for piling may red uce the impact on
high sensitivity species such as herring how ever at this stage it is not possible to determine
w hat this reduction may be, therefore on a precautionary basis the impact remains minor
adverse and not significant.

Effect of noise - behaviour
12.282. Behavioural im pacts upon fish and shellfish species are discussed in paragraphs 12.208 to
12.219. Overall for Project Bravo im pacts are sim ilar to those for Project Alpha, as can be
seen in Table 12.19. There are sm all differences betw een the tw o projects due to bathym etry
d ifferences and thus noise propagates d ifferently.
Table 12.19 Impact range for 90 dBht (species) and 75 dBht (species) perceived levels for different
species of fish for Project Bravo (GM1)
Species

2

2

Range to 90 dBht (km/km )

Range to 75 dBht (km/km )

Max

Min

Mean

Area

Max

Min

Mean

Area

Dab

2.9

2.8

2.9

25.5

17

16

16

810

H erring

28

25

26

2164

74

43

60

11458

Salm on

1.3

1.3

1.3

5.5

8.4

8.2

8.3

217

Sand eel

0.2

0.2

0.2

0.1

1.4

1.4

1.4

6.2

Trout

0.3

0.2

0.3

0.2

1.8

1.8

1.8

9.8

(Source: Append ix H 6)

12.283. Project Bravo is sited w ithin spaw ning and nursery ground s of several species of fish and
shellfish (Figures 12.2 to 12.11), m any of w hich are broad cast spaw ners (e.g. cod , w hiting,
plaice) for w hich spaw ning ground s are relatively w id ely d ispersed . For those hearing
generalist species w ith low sensitivity the im pact of noise on behaviour is consid ered to be
negligible. For m ed ium sensitivity species such as cod a nd w hiting w ith spaw ning areas
includ ing the ISA the significance of im pact is consid ered to be m inor ad verse to negligible.
12.284. For shellfish species, given their relative insensitivity to noise the im pacts upon behaviour
are considered to be negligible (see paragraph 12.251).
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12.286. As d iscussed w ith reference to Project Alpha, noise im pacts from piling affect a significant
portion of both the high intensity spaw ning and nursery areas w ithin the WSA. Piling w ill
take place interm ittently, for 324 short (hour long) bursts over tw o year construction
period . H erring are highly sensitive to noise d isturbance but d uring spaw ning there is
som e evid ence w hich suggests the urge to spaw n overrid es the noise responses. As for
Project Alpha the magnitud e of im pact is jud ged to be low on a highly sensitive receptor
species. With respect to the herring population w ithin the WSA the im pact is pred icted to
result in a m od erate ad verse im pact on spaw ning herring.

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.285. Species of high sensitivity to noise includ e clupeid s, of w hich, the com m ercially im portant
species in the N orth Sea is herring w hich is also a specialist substrate spaw ner w ith a peak
spaw ning period in August and September. N oise m od elling stud y pred icted that a
behavioural response in ind ivid uals could occur up to 74km for 75 d Bht(species) behavioural
response and 28km for the m ore severe 90d Bht (species) response from the source of the
noise in the w orst case scenario GM1 (see Table 12.19) These im pacts w ill result in 27% of
the high intensity herring spaw ning ground s in the WSA (see Figure 12.13) affected by
pred icted 75 d Bht noise levels or higher, w ith 1% of the spaw ning area pred icted to be
affected by noise levels of 90d Bht or higher. Som e 41% of the herring nursery area w ithin
the WSA is pred icted to be affected by noise level greater than 75d Bht. Predicted noise levels
exceed 90d Bht w ithin 9% of the WSA herring nursery ground s.

12.287. Considering the wider picture with respect to herring spawning grounds in the North Sea, the
latest spawning maps produced by Ellis et al., (2012) show that the main spawning grounds for
the Buchan herring stock are concentrated off the north east coast of Scotland (Figure 12.2).
Commercial catch data for herring (Figure 12.2) also show that the majority of adult herring is
caught to the northwest of Scotland off Peterhead and acoustic surveys indicate that the
greatest biomass of adult spawning herring are also located in this area (ICES 2011). However,
since the noise contours overlap with a significant portion of the southern extent of the
spawning areas and given the high sensitivity of the species to noise the impact of noise would
be considered to be minor adverse significance in a North Sea context.
12.288. The Project Bravo site covers prim e substrate for sand eel (Figure 12.4), thus the sensitivity
in conservation term s is consid ered to be m ed ium but as a hearing generalist it is low .
H ow ever, the range of effect for behavioural im pacts for the species is only 0.2km (see
Table 12.17). The small range of pred icted d isturbance m eans the m agnitud e of im pact w ill
be low . Thus the im pact w ith respect to noise is consid ered m inor ad verse.
12.289. Whilst it is assum ed that eel, salm on, sea trout and sea lam prey w ill pass through the site at
any one tim e d uring their m igration all are considered to be hearing generalists (N ed w ell et
al., 2003) and the noise of construction is not consid ered to pose a threat to their m igratory
patterns. Consid ering the conservation status of the species the sensitivity is consid ered to
be m ed ium but the m agn itud e low since a low proportion of the population w ould be
affected . The im pact w as assessed as minor adverse.

Mitigation
Mitigation
At this stage, until further d esign w ork is carried out, no m itigation is assum ed .
12.290. Soft start piling (in w hich the energy used to drive the piles into the sediment is slowly
ramped up) has been incorporated in to the noise assessments. This creates an increasing
level of noise from low levels and w ill allow noise sensitive species such as herring and sprat
to vacate the area and can reduce the risk to injury. This is an industry standard mitigation.
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12.291. Follow ing further d etailed d esign, it is likely that m any of the parameters used in the
assessm ent (such as ham m er energy, turbine load ings, etc.) w ill be refined and noise
im pacts be red uced . Although no com m itm ent can be m ad e at this stage, Seagreen w ill
end eavour to red uce noise outputs d uring d etailed d esign.

Residual Impact
12.292. Considering the potential reduction in noise outputs follow ing detailed design, impacts
could potentially be significantly reduced and are likely to be negligible for all species. Use
of the above mitigation measures for piling may reduce the impact on high sensitivity species
such as herring how ever at this stage it is not possible to determine w hat this reduction may
be, therefore on a precautionary basis the impact remains at moderate adverse.

Seabed habitat disturbance
12.293. The installation of the w ind farm infrastructure (cables and found ations) by jack -up barges
and ploughs or jetting tools w ill result in the temporary d isturbance to the benthic habitats
and those species of fish, shellfish and crustacean w hich are closely associated w ith the
seabed , such as sand eel, m olluscs and crustacean species. As the w orst case scenario for
construction in Project Bravo is very sim ilar to Project Alpha the im pacts are very sim ilar
w ith a m axim um disturbance of approxim ately 375ha of seabed habitat, the m ajority of
d isturbance created by the excavation for 355km for array cabling. This constitutes
approxim ately 1.9% of the 194km 2 of the Project Bravo area.
12.294. Disturbance im pacts for invertebrates and the m ajority of fish species are d iscussed in
paragraphs 12.255 to 12.262 and the im pact is considered to be negligible and not
significant.
12.295. 91.65km 2 (47%) of Project Bravo is prim e sand eel habitat (Figure 12.3). In the w orst case
scenario w here all infrastructure from Project Bravo w as placed upon prim e sand eel
habitat, this w ould constitute at m ost a disturbance of approxim ately 4% of this area.
Therefore the m agnitude of this im pact is consid ered to be low . Stud ies have show n that
sand eel recover quickly from habitat d isturbance (Leon hard et al, 2011, see paragraph
12.261) and therefore their sensitivity is consid ered to be m ed ium , therefore the s ignificance
of this im pact w ill be m inor ad verse and not significant.
12.296. In ad d ition, any im pact to d em ersal species should be consid ered in relation to the
d isturbance of habitat due to com m ercial fishing in the area, includ ing scallop d red ging,
w hich creates regular disturbance to the seabed w ithin site.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact

Residual Impact
12.297. For the m ajority of species the im pact w ill rem ain negligible. For sand eel, given that the
prim e habitat covers so m uch of the site (and given that this classification is m od elled and
thus only ind icative) it w ill not be possible to avoid such habitat, therefore m icro -siting of
infrastructure is not practical, therefore the resid ual im pact w ill rem ain of m inor ad verse
and not significant.
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12.298. Using the worst case scenario the permanent habitat loss from construction of foundations for
WTGs and meteorological masts, scour and cable protection for Project Bravo (Table 12.14b)
has been calculated to be approximately 88ha which is 0.44% of the total site area. The loss of
habitat will be for the duration of the 25 years life of the Seagreen Project.
12.299. Given the sm all area covered by the infrastructure and the ubiquity of the habitats across
the ISA as show n from the benthic survey, the im pact for m ost species w ill be of negligible
m agnitud e; therefore for m ost species this im pact w ould be negligible and not significant.
12.300. The total area of prim e sand eel habitat has been calculated to be 47% of the total area of
Project Bravo. The total area of Project Bravo w hich w ould be covered by w ind farm
structures w ould be 0.44%. Therefore even if, in the w orst case scenario, a ll structures w ere
placed on prim e sandeel habitat this w ould represent less than 1% coverage. The
m agnitud e of the im pact is therefore consid ered negligible. The sensitivity of this species,
being ecologically im portant is consid ered to be m edium , therefore this im pact is
consid ered to be of negligible and not significant.

Mitigation

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

Permanent loss of habitat

Mitigation
N o m itigation is proposed at this stage.

Residual Impact
12.301. Use of jacket substructure/ found ations could red uce the overall footprint and therefore the
m agnitud e of im pact but given the sensitivity of the key species affected and the alread y
low to negligible m agnitud e the im pact w ill rem ain negligible.

Increased levels of suspended sediment and remobilisation of contaminants
12.302. As d iscussed for Project Alpha, the increases in suspend ed sed iments (and associated
rem obilisation of contaminants) w ill be a phased process over the 36 m onth build period of
Project Bravo. Increases to suspend ed sed im ent load w ill be tem porary (a few d ays) and
interm ittent over the construction period therefore the magnitud e is consid ered low . The
species potentially affected w ill either m ove aw ay from the area of d isturbance or have a
low sensitivity to the increased suspended sed im ents. The significance of the im pact of
increased suspend ed sed im ents for all species w ill therefore be negligible and not
significant.
12.303. The low m agnitud e of re-suspend ed sed im ents com bined w ith m easured levels of
contaminants w hich are below those likely to have an ad verse effect m eans that the
potential im pact d ue to re-suspension of contaminants is of low to negligible m agnitud e.
Using a precautionary sensitivity of low for both fish and shellfish, the significance of
im pact w ill be negligible and not significant.

Mitigation
Mitigation
N o m itigation is proposed at this stage.
12.304. Site selection or the use of sm aller d iam eter found ations for conical GBS could red uce the
requirem ent for ground preparation and thus red uce the volum e of re -suspend ed
sed im ents and rem obilised contam inants. H ow ever, at this stage until furt her d etailed
d esign is com plete is carried out it is not possible to m ake any com m itm ents.
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Residual Impact
12.305. Whilst site selection for found ations and choice of found ation could red uce the m agnitud e
of im pact, given the alread y low m agnitud e of im pact the resid ual im pact w ill remain of
negligible significance.

Transmission Asset Project
Transmission Asset Project Infrastructure within the Project Alpha and Project Bravo site
boundaries
12.306. The Transmission Asset infrastructure w ithin Project Alpha and Project Bravo is lim ited in
scale and footprint, and restricted to a m axim um of five OSPs, as presented in Chapter 5:
Project Description in this ES. Therefore all potential im pacts d ue to construction w ithin the
bound ary of Project Alpha and Project Bravo have been consid ered in the preced ing
sections and represent a sm all subset of the overall im pacts from Project Alpha and Project
Bravo (a total of 1.27ha of d isturbance and 4.8ha of habitat loss).

ECR Corridor
12.307. The ECR corrid or covers an area of 97.9km 2 and passes through ICES rectangles 42E7 and a
sm all area of rectangle 42E8. The orientation is approxim ately east to w est (as presented in
Chapter 5: Project Description in this ES) w ith a land fall at Carnoustie, a total d istance of
70km from the ind icative OSP location in the Project Alpha site. The w orst case scenario
for export cable installation assum es the use of jetting and a cable burial d epth of 0.5m to
3m , d epend ent on ground cond itions.

Underwater noise
12.308. As part of the noise modelling conducted by Subacoustech, noise from rock dumping, vessel
movement and cabling laying w as assessed using the SPEAR model (see Appendix H 6 and
Chapter 5: Project Description). Using the 90dBht impact ranges, for all species modelled (cod,
dab, herring, salmon) the range of impact w as either nil or less than 10m. The magnitude of
this impact is therefore considered to be negligible. Based on behavioural reactions to noise,
fish w ill sw im aw ay from the source and therefore are unlikely to be exposed to these high
noise levels for any length of time (Maes et al., 2004), therefore for this impact, the sensitivity
of most species is consid ered to be low . Therefore for lethal or non -auditory physical injury
the significance of impact for all species of fish is considered to be negligible and not
significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.309. Given the negligible magnitud e of this im pact, no practical m itigation is possible and
therefore the resid ual impact w ill rem ain of negligible and not significant.

Seabed habitat disturbance and permanent loss
12.310. The installation of the export cables w ill result in the temporary disturbance to benthic
habitats and the species associated w ith them. As the remotely operated vehicle (ROV) w hich
is installing the cable moves over the seabed it w ill disturb a corrid or up to 10m w ide and 3m
depth and a temporary d isturbance to the seabed of 795ha (as presented in Chapter 5: Project
Description in this ES, the total length of 6 export cables in Scenario 4). Other disturbance w ill
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12.311. The w orst case scenario for habitat loss is for the installation of 6 cables w ith the placem ent
of cable protection along 5% of the length, this gives an area of habitat loss of
approxim ately 37ha, this is equivalent to less than 1% of the ECR area. Given this sm all
footprint, the magnitud e of im pact for all species is consid ered to be negligible.
12.312. Species found w ithin the RSA includ ing the ECR corrid or are show n in Table 12.7 and
those specifically caught d uring the benthic survey are ind icated in Table 12.11. The m ore
sensitive species associated w ith benthic habitats are d iscussed below .
12.313. The ECR corrid or passes through ICES rectangles w hich have significant landings of
scallops, a species w hich is considered of high com m ercial im portance on a regional sca le.
The d ensity of this species is highest im m ed iately ad jacent to Project Alpha but is low er
along the cable route tow ard s the landfall area (as presented in Chapter 14: Com m ercial
Fisheries). Scallops have lim ited m obility to avoid d isturbance but are ge nerally tolerant of
d isturbance (Marshall and Wilson, 2009) and are consid ered as being of low sensitivity to
these im pacts. Also, this im pact should be consid ered in the context of the d isturbance to
sed im ents and seabed habitats from the scallop fishery in this area. The im pact of the loss
or d isturbance of seabed habitats is therefore consid ered to be negligible and not
significant.
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take the form of displacement of sediment, depressions in the seabed and damage to or loss
of the species directly within the footprint of the equipment used to install the cables and
scour protection. As the total area of the ECR is 9,790ha, this disturbance represents
approximately 10% of the area. Sedimentary habitats are naturally dynamic and the
communities are tolerant of disturbance, it is expected that disturbed seabed w ill quickly
recover to its previous state. As such the m agnitude of this impact w ill be low .

12.314. Benthic com m ercial species such as crab and lobster w ere not found in the ECR benthic
survey although they are know n to be caught in the area (as presented in Chapter 14:
Com m ercial Fisheries in the ES). These species w ould respond by m oving aw ay from the
area of d isturbance thus the sensitivity to the im pact is considered to be low . Given the low
m agnitud e of im pact, the significance of im pact is therefore consid ered to be negligible and
not significant for m ore m obile species.
12.315. Species of dem ersal fish found w ithin the ECR includ e plaice, goby and sand eel. During
d isturbance m ost fish w ould sw im aw ay from the affected area, how ever species such as
sand eel w hich are closely associated w ith the seabed are of m ore concern. As can be seen in
Figure 12.4, m ost of the ECR is consid ered as suitable or subprim e, w ith the prim e area
concentrated w est of Scalp Bank. The ECR survey d ata w as interrogated for suitable
sand eel habitats and the resultant m ap is show n in Figure 12.4. Of the 9,790ha covered by
the ECR corrid or 1,030ha is consid ered to be prim e sand eel habitat w hich is 10.5% of the
total area. Given that the cables w ill only pass through this area once there w ill be lim ited
habitat loss w ithin this prim e habitat and the im pact w ill be tem porary (see Chapter 7:
Physical Environm ent) the m agnitud e is consid ered negligible. The sensitivity of sand eel as
an im portant prey species is consid ered m ed ium . The overall im pact is assessed as m inor
ad verse to negligible.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.316. The resid ual im pact w ill rem ain negligible and not significant for all species.
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Increased suspended sediments and remobilisation of contaminants
12.317. The w orst case scenario for export cable installation assum es the use of jetting and a burial
d epth of 0.5m to 3m , d epend ing on ground cond itions, for 95% of the cable route . This
assum es a total of 6 export cables w ill be installed and each w ill be buried in a separate
trench w ith a total length of 530km . The assessm ent presented is based on an expert
assessm ent of suspend ed sed im ent plum e d ynam ics and potential sedim ent d e position as
presented in Chapter 7: Physical Environm ent in this ES.
12.318. The d ispersal of sed im ent w ill arise d uring installation, but elevated concentrations w ill be
short-term (a few d ays). This is on the assum ption that installation activities occur over a
m inim um 6 m onths construction period , as d escribed in Chapter 7: Physical Environm ent
in this ES. The installation period could be extend ed as a consequence of poor w eather,
though it w ould be expected that any change in w eather cond itions prolonging the
d uration of w orks w ould serve to further disperse any sed im ent plum e. Consequently,
natural background cond itions w ill be restored w ithin a short tim escale after the ECR
installation.
12.319. The sedim ent m obilised by jetting w ill be d eposited on the seabed close to the w orks w ith
the level of d eposition being d epend ent upon the sed im ent grain size and the strength and
orientation of tid al currents. Sed im ent d eposition is pred icted to be greatest for larger size
fractions (>187µm) w hich typify the seabed and w hich w ill settle m ore rapid ly and be less
prone to re-m obilisation (as presented in Chapter 7: Physical Environm ent in this ES).
12.320. It is anticipated that any m aterial d eposited on or close to the shoreline (from export cable
installation) w ill be rapid ly d ispersed by w ave action and sed im ents w ill return to norm al
w ithin a short space of tim e. The m agnitud e of the im pact is consid ered to be negligible
d ue to the short tim e period in w hich suspend ed sed im ent levels are higher than
background levels. As d iscussed previously fish and crustaceans are likely to m ove aw ay
from areas of d isturbance and less m obile species have a low sensitivity to increased
suspend ed sedim ents (Marshall and Wilson, 2008, N eal and Wilson, 2008, Tyler -Walters,
2007). The sensitivity of all species to increased suspend ed sed im ents is therefore low and
the significance of im pact is consid ered to be negligible and not significant.
12.321. With increased sediment loads there is also the possibility of mobilisation of contaminants.
Within the ECR levels of contaminants w ere found to be below Cefas Action Level 1 standard
(as presented in Chapter 8: Water and Sediment Quality in this ES) and therefore the
magnitude of the impact is considered to be low . The sensitivity of bivalves, crustaceans and
fish present in the area is considered to be low (see paragraph 12.268). Therefore for all
species the impact from remobilised contaminants is considered to be negligible and not
significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact.

Residual Impact
12.322. The resid ual im pact w ill rem ain of negligible significance.
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Project Alpha
Disturbance effects of electromagnetic fields (EMF)
12.323. This section d escribes the current know led ge on EMF and its im pact on m arine species.
This background information w ill also be used to inform the im pact assessm ent for both
the Project Alpha and Project Bravo sites as w ell as the Transm ission Asset Project.
12.324. Both high voltage d irect current and high voltage alternating curre nt (H VDC and H VAC)
cables em it EMF but in d ifferent w ays as d iscussed below . The w orst case scenario set out
in Table 12.14a establishes that there w ill be up to 335km of 66kV H VAC array cables
w ithin Project Alpha w ith an estim ated burial d epth of 0.5 to 2.1m , d epend ing on ground
cond itions. There m ay be locations w hen ground cond itions prevent cable burial and cables
w ill be surface laid and covered either by rock d um ping or concrete m attresses (see
Chapter 5: Project Description).
12.325. The natural source of EMF in the m arine environm ent is generated by the earths
geom agnetic field (E field ), as a result of processes w ithin an organism (bioelectric field s) or
the interaction of the organism or sea w ater w ith the geomagnetic field. Organisms w ill
d etect m agnetic field s through chem ical or sensitive m aterial (magnetite) w ithin the body
(e.g. European eel (Berge, 1979)) or through respond ing to an ind uced electric field (iE
field). Both responses are related to navigation or direction find ing and are especially
im portant for m igratory species (Gill and Bartlett, 2010).
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IMPACT ASSESSMENT - OPERATION

12.326. Subsea cables generate EMF w hich has tw o constituent fields; electric (E field ), m agnetic (B
field) and associated induced electric fields (iE) - the latter is prod uced by an organism or
tid al m ovem ent through the B field . A sim plified overview of how ind uced electrical fields
are prod uced by H VAC pow er cables is presented in Plot 12.1. Most subsea cables are
sheathed in a coating w hich w ill contain the E field thus EMF from both AC and DC pow er
cables are the B field and the resultant iE field .
Plot 12.6 Simplified overview of how induced electrical fields are produced by AC pow er cables

Source: Gill et al., (2009)

12.327. H VAC cables can ind uce a m agnetic field (an iE field ) outsid e the cable through the B fie ld
rotating w ith the alternating current. Stud ies have found that the intensity of the m agnetic
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field w as approxim ately a d irect function of the voltage (ranging from 33 to 345 kV) on the
cables. The other factors affecting field strength includ ed separation of the cables and burial
d epth. The strength of the m agnetic field w as greatest d irectly above the cable and
d ecreased rapid ly w ith vertical and horizontal distance (Gill et al., 2009).
12.328. The shield ing m aterial for H VDC cables can contain the E field unlike H VAC cabling
how ever this is still not enough to contain the B field . Tid al m ovem ent or fish sw im m ing
though the B field creates an ind uced iE field . It is thought that m agnetic field s from H VDC
cables can be minim ised by placing the cables close toget her allow ing the field s from each
cable to cancel each other out (N orm and eau, 2011).
12.329. EMF m od elling of cables at a series of w ind farms (Gill et al., 2005) also dem onstrated that
there w as a linear relationship betw een current load and resultant B and iE field s.
Therefore, w hen the w ind farm is operating below m axim um capacity (i.e. at average w ind
speed s) the resultant B and iE field s w ill be less than at full capacity.
12.330. A recent review on the d etection of B and E field by fish species has show n that this is
closely related to the location of spaw ning ground s or long d istance navigation (Gill and
Bartlett, 2010). Table 12.20 show s seven EMF sensitive teleost fish species found in UK
w aters. In ad dition a num ber of elasm obranchs species are know n to be sensitive to EMF as
are juvenile trout.
Table 12.20 Evidence based list of electromagnetic sensitive teleost fish species and their
conservation status (according to the IUCN Red list) in UK coastal w aters.
Species

Conservation
status

Frequency in
UK Waters

Evidence of
response to E
fields

Evidence of
response to B
fields

Eu ropean eel

Critically
End angered

Com m on

✓

✓

Anguilla anguilla

1,2

3,4

Atlantic salm on

Least Concern

Com m on

✓

✓

5,6

5,6

Salm o salar
Sea trout

Least Concern

✓

Occasional

Salm o trutta

7

Eu ropean plaice Pleuronectes
platessa

Vulnerable

Yellow fin tuna Thunnus albacares

Least Concern

Com m on

✓

✓

8

8
✓

Occasional

9-12
Eu ropean river lam prey Lampetra
fluviatilis

N ear
Threatened

Com m on

Sea lam prey Petromyzon marinus

Least Concern

Occasional

✓
13,14
✓
5-17

1

2

3

4

5

Berge (1979); Vriens & Bretschneid er (1979); Enger et al. (1976); Westerberg (1999); Moore et al. (1990); 6 Rom mel &

McCleave (1973); 7 Form icki et al. (2004) – juvenile fish; 8 Metcalfe et al. (1993); 9 Kobayashi & Kirschvink (1995); 10 Walker et al.
(1984); 11 Walker (1984); 12 Yano et al. (1997); 13 Gill et al. (2005); 14 Akeov & Muraveiko (1984); 14 Bod znick & Northcutt (1981); 15
Bodznick & Preston (1983); 16 Bowen et al. (2003); 17 Chung-David son et al. (2004)
Key: Superscript num bers show reference sources
Source: Gill & Bartlett (2010)
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12.332. Stud ies of thornback ray egg cases have also dem onstrated that upon sensing artificial E
field s embryonic rays cease bod y m ovem ent that facilitates critical ventilatory m ovem ent of
w ater for respiration. This suggested the rays w ere em ploying d etection m inimisation
behaviour (i.e. keeping still) as E field s w ere mim icking pred atory anim als (sm all, ad ult
elasm obranchs and teleosts (Ball, 2007).
12.333. Salmonids and eels are know n to be particularly sensitive to EMF during migration. Other
fish species that are regarded as EMF sensitive d o not possess specialised receptors, but are
able to detect induced voltage gradients associated w ith w ater movement or geomagnetic
emissions (Gill & Bartlett, 2010) (see Table 12.20). The physiology of these sensory
mechanisms for the detection of EMF is poorly understood, and is likely to vary on a species
by species basis (Pals et al., 1982 as cited in Gill & Bartlett, 2010). It is likely that the species
listed in Table 12.20 w ill respond to natural levels of EMF that are associated w ith peak tidal
movements, w hich can create fields in the range of 8-25μV/m and are thus likely to be
affected by EMF generated by anthropogenic sources (Barber & Longuet -H iggins, 1948; Pals
et al., 1982 as cited in Gill & Bartlett, 2010). H ow ever the implications of this response and the
magnitude of the effect on migratory behaviour are not yet determined.
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12.331. Specific concerns about the effect of EMF on elasm obranchs w ere raised d uring the
consultation process (see Table 12.1). Much of the inform ation available to d ate com es from
stud ies on elasm obranchs. Elasm obranchs are know n to respond to m agnetic field s 25-100
μTesla (Meyer et al., 2005) and are thought to use the Earth’s m agnetic field (approxim ately
50 μTesla) for m igration. They also respond behaviourally to electric fields em itted by prey
species and conspecifics and this has raised concerns they may w aste tim e and energy
hunting E field s instead of their prey (Kimber, 2008). Such effects could red uce
reprod uctive success and have w id er population effects (Kimber, 2008). H ow ever the
conclu sions from the most recent COWRIE m esocosm stud ies into EMF effects (Gill et al.,
2009) proved inconclusive. There w as no evidence to suggest any positive or negative
effect of EMF on the elasm obranch species stud ied (Gill and Bartlett, 2010).

12.334. An unpublished stud y on m igrating silver eels across a 130kV AC cable in Sw ed en by
Westerberg and Lagenfelt (as cited in Öhm an et al., 2007) found sw im ming speed s to be
significantly low er in proxim ity to the cable w ith, on average, a 30 m inute d elay in
m igration. Brow n shrimp have also been recorded as being attracted to the B field s of the
m agnitud e expected around w ind farm s (ICES, 2003).
12.335. Research on the m igratory routes of salm on, has d eterm ined that ad ults return to the
Scottish coast from a range of d irections (Malcolm et al., 2010) and thus are likely to cross
the area at som e tim e during the operational phase of the w ind farm . Know led ge of e el
m igration patterns on the Scottish coast is lim ited although potentially a significant
proportion of the total European eel population m ay pass through Scottish coastal w aters.
From a precautionary stand point it is therefore assum ed that European eels, sea trout and
perhaps sea lam prey w ill also pass through Project Alpha at som e point. H ow ever, it is
likely the bulk of m igratory m ovem ents w ill be in coastal w aters.
12.336. Although fish can d etect EMF the magnitud e and extent of the B and iE field s generated b y
the array cables in Project Alpha are anticipated to be highly localised . Furtherm ore, w hile
the d uration of the im pact w ill be for the lifetime of the project, the intensity of EMF w ill
vary d epend ing on the operating capacity of the w ind farm . Sensit ive species w ould ,
therefore, not alw ays be exposed to the highest levels of EMF as these m ay fluctuate
d epend ing on w ind cond itions. In ad d ition im pacts w ill only be d etected by fish
sw im m ing close to the cables, the overall m agnitud e is therefore consid ered to be low .
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12.337. Research on w hether or not electrom agnetic forces from array or export cables w ill have a
negative im pact on m igration is, at present, inconclusive. There is uncertainty associated
w ith the actual behavioural response to EMF and scientific und erstanding of the effect of
EMF at the ind ivid ual, population and the ecosystem level is lim ited (Gill and Bartlett 2010,
N orm and eau , 2011). H ow ever for those species w hich are of conserv ation interest (as
d etailed in Table 12.19) and given the ability of elasm obranchs and m igratory species to
d etecting EMF the precautionary assessm ent of receptor sensitivity is med ium .
12.338. H ow ever, given the negligible m agnitud e of the im pact combined w ith the m ed ium
sensitivity of the receptor the overall im pact of EMF on sensitive species w ithin the w ind
farm site w ould be of m inor ad verse and not significant from a precautionary stand point.
12.339. Evid ence for sensitivity of invertebrates to EMFs com es from physiological and behavioural
stud ies on a small number of m arine or aquatic invertebrate species. Norm and eau et al.,
(2011) review ed research carried out to d ate and stated that “ N o direct evidence of impacts to
invertebrates from undersea cable EM Fs exists. Few marine invertebrates have ever been evaluated
for sensitivity to electric or magnetic fields; and the available data for those that have been studied
are limited. In addition, these magneto-orientation studies are focused on the behaviour of mobile
adults and the effects on their pelagic larval stages are poorly studied”. Given the current lack of
inform ation on the sensitivity of invertebrates to EMF and the low magnitud e of the effect
the overall im pact is consid ered negligible and not significant.

Mitigation
Mitigation
As the im pacts of EMF are poorly und erstood , m itigation m easures are d ifficult to
recom m end . H ow ever, burial d epths of 0.5m to 2.1m are estim ated and the arrangem ent
of the array cable layout w ill be considered w ith respect to m itigating the im pacts of EMF.

Residual Impact
12.340. With appropriate burial d epth it m ay be possible to red uce the im pacts of EMF, how ever,
given the uncertainties around this im pact from a precautionary stand point this w ill
rem ain minor ad verse and not significant for the m ost sensitive species.

Operational noise
12.341. During the operation of a w ind farm the main source of und erw ater noise w ill be the
vibration from WTGs w hich is transm itted from the tow er and the foundations into the sea
and seabed (N ed w ell et al., 2003). Sound levels are significantly low er than those prod uced
d uring the construction phase. In stud ies on the Kentish Flats Wind Farm it w as found that
the operational noise w as only a few d ecibels over that of background noise (N ed w ell et al.,
2007b). Ad d itionally there w ill be noise from vessel m ovem ent s; this w as m od elled for
several fish species using the SPEAR m od el (see Append ix H 6). Using the 90d Bht im pact
ranges, for all species m od elled (cod , d ab, herring, salm on) the range of im pact w as below
d etectable range.
12.342. The sm all increase in noise levels (above background ) d uring operation of a w ind farm is
consid ered to be of negligible m agnitud e. The sensitivity is low consid ering the results of
the H orns Rev research w hich show ed little im pact on the fish population seven years after
the construction and operation of a w ind farm (Leonhard et al., 2011). Therefore it is
consid ered that the longer term im pacts of operational noise w ill rem ain of low magnitud e
and the potential im pact on m arine species w ithin Project Bravo assessed as negligible and
not significant.
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Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.343. The resid ual im pact w ill rem ain negligible and not significant.

Disturbance of seabed habitats
12.344. During the operational phase there w ill be d isturbance to habitats d ue to m aintenance
activities but these w ill be localised and sm all scale and thus be of low m agnitud e.
12.345. A recent stud y, und ertaken seven years after the construction of the H orns Rev Offs hore
w ind farm located in the Danish N orth Sea, investigated changes in fish com m unity
structure and d istribution and changes in sand eel population (Leonhard et al., 2011).
Acoustic surveys show ed that there w ere no significant changes in the abund ance or
d istribution patterns, d ensity or biom ass of either pelagic or d em ersal fish species. The
research also conclud ed that the operation of the w ind farm had no d etrim ental long term
effect on the sand eel population or on any other fish species assem blages. Consid ering the
localised nature of operational d isturbance the magnitud e of the im pact is consid ered to be
low and the sensitivity low consid ering the results of the H orns Rev research. Therefore it
is consid ered that the longer term operational im pact w ill be negligible and not significant.
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Mitigation

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.346. The resid ual im pact w ill rem ain of negligible and not significant.

Creation of new habitats – fish aggregation
12.347. Structures w ithin the w ind farm made of concrete and steel w ill be colonised by a range of
benthic species (as discussed in Chapter 11: Benthic and Intertidal Ecology in this ES). This in
turn w ill increase productivity in seabed communities as w ell as provide shelter and a source
of food for predators. This w as found to be the case at H orns Rev Wind farm in Denmark
w here colonisation of w ind farm structures w as rapid (Leonhard et al., 2010). Within Project
Alpha there is estimated to be a maximum of approximately 89ha of new habitat that could
be created, w hich approximately 0.45% of the seabed area w ithin Project Alpha.
12.348. Wilhelm sson et al. (2006) investigated fish abund ance at w ind farm s using und erw ater
visual census techniques. This stud y found that although fish abundance w as higher next
to substructure/ found ation structures for som e species there w as no increase in species
richness. This suggested that such structures w ere acting as both an artificial reef and fish
aggregating device for sm aller d em ersal fish species.
12.349. Found ations can have the effect of increasing habitat com plexity to benefit prod uctivity in
the local area of the structure, but given that these found ations are not in close proxim ity to
one another it is not likely that there w ill be a significant increase in fish abund ance or a
m ajor change to the benthic ecology on a w id er scale (i.e. there is unlikely to be a significant
reef effect). This im pact is consid ered to be negligible and not significant.
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Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.350. The resid ual im pact w ill rem ain negligible and not significant.

Increased suspended sediments and mobilisation of contaminants
12.351. The effect of the operational phase of Project Alpha on the sed iment regim e is d iscussed in
d etail in Chapter 7: Physical Environm ent and im pacts on the benthos are presented in
Chapter 11: Benthic and Intertid al Ecology in this ES.
12.352. The w orst case scenario for increased suspend ed solid s d uring the operational phase is
based on a 1 in 50 year storm event and assum es that no scour protection is provid ed . The
calculated the total scour volum e for 81 structures (75 WTGs, 3 OSP, and 3 m eteorological
3
m asts) w ould be 345,522m of sed im ent (as presented in Chapter 7 Physical Environm ent).
This im pact is consid ered to be of low m agnitud e given the length of the operational phase
of 25 years.
12.353. As d iscussed previously for construction im pacts, fish and shellfish species are either
tolerant of or w ill m ove aw ay from the site of increased suspend ed sedim ent levels and
therefore their sensitivity is consid ered to be low . Therefore, for all species the significance
of im pact w ill be negligible.
12.354. Increased suspend ed solid s m ay cause rem obilisation of contam inants. Contaminant
cond itions for the Project Alpha site are below levels at w hich ad verse im pacts on the
benthic com m unities are seen, w ith only elevated levels of arsenic d etected from the
sam pling program as presented in Chapter 8: Sed im ent and Water Quality in this ES. The
levels of all contam inants are below Cefas Action Level 1 stand ard and therefore the
m agnitud e of the im pact is consid ered to be negligible. The se nsitivity of bivalves,
crustaceans and fish present in the area is consid ered to be low (see paragraph 12.268).
Therefore for these species the potential im pact is consid ered to be negligible and not
significant.

Mitigation
Mitigation
Placem ent of scour protection should red uce the am ount of re-suspend ed m aterial d uring
operation.

Residual Impact
12.355. With effective scour protection and red uced sed im ent load the resid ual im pact w ill be
negligible and not significant.
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Disturbance effects of electromagnetic fields (EMF)
12.356. The background inform ing the assessm ent on EMF has been provid ed in paragraphs 12.323
to 12.339 for Project Alpha. The inform ation available ind icates that fish m ay respond to
EMF but the range of any effect is localised and th ere is little evid ence of the im pact of EMF
on invertebrate species. The d uration of the potential im pact w ill relate to the operating
capacity of the w ind farm thus sensitive species w ill not alw ays be exposed to the greatest
level of EMF. Research to d ate has show n that the m ost sensitive species are elasm obranch
and m igratory species w hich use geom agnetism to d irect their m igratory pathw ays.
H ow ever, there is little evid ence to suggest there is a positive or negative effect of EMF on
elasm obranchs (Gill et al., 2009).
12.357. In relation to m igratory species w hich are assumed to cross the Project Bravo site at som e
point in their m igration (Malcolm et al., 2010) the effects of EMF on the migratory routes is
unclear and requires further research and m onitoring to d em onstrate w hether or not there
is a negative im pact on returning species to natal or spaw ning rivers. The strength of EMF
is also know n to be related to burial d epth and since salm on are pelagic species it is
thought that the effect of EMF m ay only be d iscernible in the shallow w aters of estuaries.
As discussed in Project Alpha although the overall m agnitud e of EMF on behaviour is
consid ered to be low given the uncertainty of the overall response to EMF the
precautionary assessm ent of the sensitivity of the receptor is consid ered m ed ium . The
potential im pact is therefore consid ered minor adverse and not significant.
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Project Bravo

Mitigation
Mitigation
The im pacts of EMF are poorly und erstood m itigation m easures are d ifficult to
recom m end . H ow ever burial d epths of 0.5m to 2.1m are estim ated and the arrangem ent of
the array cable layout w ill be consid ered w ith respect to m itigating the impact of EMF.

Residual Impact
12.358. With appropriate burial d epth and intelligent array cable layouts it m ay be possible to
red uce the im pacts of EMF, how ever given the uncertainties surround ing this im pact and
from a precautionary stand point the im pact w ill rem ain minor adverse and not significant
for the m ost sensitive species.

Operational noise
12.359. As d iscussed in paragraphs 12.341 to 12.342 for Project Alpha operational noise originates
from vibrations of WTGs transmitted to the seabed through their found ations (N ed w ell et
al., 2003) and from vessel m ovem ents d uring m aintenance activities. N oise levels w ill m uch
low er than those em itted by piling d uring construction.
12.360. Consid ering the localised nature of operational d isturbance the m agnitud e of the im pact is
consid ered to be low . The sensitivity is low consid ering the results of the H orns Rev
research w hich show ed little im pact on the fish population seven years after the
construction and operation of a w ind farm (Leonhard et al., 2011). Therefore it is consid ered
that the longer term impacts of operational noise w ill rem ain of low magnitud e and the
potential im pact on m arine species w ithin Project Bravo is assessed as negligible and not
significant.
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Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.361. The resid ual im pact w ill rem ain negligible and not significant.

Disturbance of seabed habitats
12.362. Although d uring the operation of Project Bravo there w ill be d isturbances d ue to
m aintenance activities the effect w ill be localised and of low or negligible m agnitud e as
d iscussed in previous sections for Project Alpha. Recent stud ies have show n that ther e had
been no significant changes to the d istribution patterns or biom ass of fish assem blage at the
H orns Rev w indfarm (Leonhard et al., 2011). Given that any d isturbance w ould be
tem porary the sensitivity of all species is consid ered to be low . The potential im pact of
operational disturbance is therefore assessed as negligible and not significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.363. The resid ual im pact w ill rem ain negligible and not significant.

Creation of new habitats – fish aggregation
12.364. The d iscussion of this im pact can be found in above in the d iscussion for Project Alpha.
Whilst there is potential for som e localised increases in diversity and abund ance (w ith a
total potential area of approxim ately 88ha across the 19400ha area of Project Bravo), it is not
consid ered that this is a significant im pact and therefore the im pact w hilst potentially
beneficial is consid ered to be negligible and not significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact.

Residual Impact
12.365. The resid ual im pact w ill rem ain negligible and not significant.

Increased suspended sediments and mobilisation of contaminants
12.366. The w orst case scenario for increased suspend ed solid s d uring the operation al phase is
based on a 1 in 50 year storm event and assum es that no scour protection is provid ed . The
calculated the total scour volum e for 81 structures (75 WTGs, 2 OSP, and 3 m eteorological
m asts) w ould be 341,490m 3 of sed im ent (as presented in Chapter 7: Physical Environm ent).
This im pact is consid ered to be of low m agnitud e given the length of the o perational phase
of 25 years. As d iscussed previously for construction im pacts, fish and shellfish species are
either tolerant of or w ill m ove aw ay from th e site of increased suspend ed sed im ent levels
and therefore their sensitivity is consid ered to be low . Therefore, for all species the
significance of im pact w ill be negligible and not significant.
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Mitigation
Mitigation
Placem ent of scour protection should red uce the am ount of re-suspend ed m aterial d uring
operation.

Residual Impact
12.368. With effective scour protection the resid ual im pact w ill rem ain negligible and not
significant.

Transmission Asset Project - Export Cable Route
Disturbance effects of Electromagnetic fields (EMF)

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

12.367. Investigations on sediment contam ination levels for Project Bravo ind icate that cond itions
are below that w hich could cause and ad verse im pact on benthic species. Elevated levels of
arsenic are below Cefas Action Level 1 standard . The sensitivity of bivalves, crustaceans
and fish present in the area is consid ered to be low (see paragraph 12.268). Therefore for
these species the im pact is consid ered to be negligible and not significant.

12.369. The export cable has the potential to prod uce EMF throughout its length includ ing up to
and betw een OSPs. The current know led ge on EMF for species of fish and shellfish found
in the stud y area is d iscussed above in d etail for Project Alpha. It is not inten d ed to
reprod uce the sections above but an assessm ent of the potential im pact the ECR w ill have
on species found in benthic surveys along the ECR and in coastal areas associated w ith the
Transm ission Asset Project is provid ed below .
12.370. The w orst case scenario w ill be that up to six AC 275kV export cables w ill be installed in
trench 3m w id e w ithin a 1km w id e cable corridor and the m axim um com bined length of
cable w ill be 530km . The current know led ge of possible im pacts on m arine fish and
shellfish from pow er cables used to connect w ind farm s to the onshore connector stations is
lim ited and relatively inconclusive (Gill and Bartlett 2010, H vid t et al., 2006). Populations of
som e species of d ecapod crustaceans (e.g. lobsters, crabs) could experience a m od erate le vel
of effects from EMF as their epibenthic habitat and relatively low m obility w ould expose
ind ivid ual organism s to the highest field strengths although research on this is limited and
inconclusive (N orm and eau et al., 2011).
12.371. It is know n that elasm obranchs and eels (in particular) are consid ered to be sensitive to the
effects of EMF, as are other m igratory species such as the Atlantic salm on, The im pact of
EMF d ue to cabling is also d epend ent of their type (AC or DC), the d ept h of burial and
d istance of the cable from the receptor.
12.372. Studies carried out on the Nysted Offshore Wind farm in Danish w aters monitored impacts
on fish species of the 132kV pow er cable connecting the w ind farm to the shore (H vidt, 2006).
The study found evidence that the cable affected the eel, Baltic herring, Atlantic cod and
flounder more than any other species, but the effects w ere very localised and temporary
according to the pow er production in the cable. Eels w ere seen to migrate out of the area
along the cable w hich suggested a barrier effect. H ow ever the correlation betw een this
behaviour and EMF could not be substantiated and it w as thought that the cable trench
w hich w as not backfilled completely may have created a guideline for the eels (H vidt 2006).
12.373. N orm and eau et al. (2011) cond ucted a review of research on migration of salm onid s.
Juveniles and ad ults, both rely partially on the geom agnetic field to reach their
d estinations. Although m od elling suggested that magnetic field s emitted by AC cab les
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m ight be d etectable by salm on, the fish w ould have to be w ithin several m eters of the cable
to d o so. Since both ad ult and the juvenile salmonid s (i.e. those read y to leave the coastal
areas) are pelagic and w ill travel w ell above the bottom, the poten tial for effect from the
m agnetic field w ill be red uced for m ost of its length d ue to the d istance from the cable. In
areas of shallow er w ater such as the area of cable land fall at Carnoustie, the effect of EMF
m ay be greater.
12.374. There is evid ence that sockeye salm on also rely on other senses such as sight and sm ell
d uring m igration and as such m ay be able to com pensate for localised changes in the
geom agnetic signals d ue to EMF. Other species of salm onid are expected to show sim ilar
com pensatory m echanism s w ith respect to EMF (N orm and eau et al., (2011).
12.375. It can be conclud ed that, although there is a large bod y of inform ation that can either
d em onstrate or im ply that m arine species use geom agnetic forces and may be affected on
som e w ay by EMF, there is limited w ork w hich can provid e a quantifiable im pact analysis.
The m agnitud e of this im pact is therefore consid ered to be low w ith several species
consid ered to be of m ed ium sensitivity.
12.376. In general the im pacts of EMF on sensitive species caused by export cable(s) are still very
poorly und erstood and therefore a precautionary approach w ould be to assess this as likely
to be a m inor ad verse and not significant im pact given that the coastal portion of the ECR
corrid or w ill cross likely m igration routes for several species.

Mitigation
Mitigation
The im pacts of EMF are poorly und erstood and m itigation m easures are d ifficult to
recom m end . H ow ever burial d epths up to 3m and cable sheaths m ay m itigate som e of the
im pacts.

Residual Impact
12.377. Sufficient burial d epth and cable protection may red uce the im pact how ever from a
precautionary stand point this im pact remains m inor ad verse and not significant.

Creation of new habitats – fish aggregation
12.378. The colonisation of structures w ithin the bound ary of Project Alpha and Project Bra vo has
been consid ered in the respective sections above. Within the ECR it has been estim ated that
in the w orst case up to 5% of the cables w ill not be buried and require cable protection
(rock d um p or concrete m attresses). A com bined length of 530km m ay b e incorporated into
the Transm ission Asset Project and therefore a m axim um of 26.5km w ill be protected . The
m axim um w id th of the cable protection w ill be 7m and therefore the m axim um area of
habitat created w ould be 37.1ha. This area represents a negligible m agnitud e of im pact and
need s to be consid ered in context, i.e. if the cable is not able to be buried , there is a good
chance that the seabed has hard substrate and therefore the cable protection w ould not
represent a great change in seabed conditions. Given the range of habitats across the ECR
corrid or it is consid ered that the sensitivity of fish and shellfish to habitat change w ould be
low . Therefore w ith regard to the creation of new habitat the im pact w ould be negligible
and not significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

12-82

ENVIRONMENTAL STATEMENT VOLUME I

SEPTEMBER 2012

12.379. The resid ual im pact w ill rem ain negligible and not significant.

Increased suspended sediments and mobilisation of contaminants
12.380. Unless cables are excavated due to failure, there will be no requirement for maintenance to the
cables and therefore no pathway through which there w ould be disturbance of the sediments
and potential remobilisation of contaminants. In this case there would be no impact.
12.381. If cables do need to be raised or replaced the impacts w ill be similar as those for construction
albeit w ith a low er magnitude of impact. As discussed previously for construction impacts,
fish and shellfish species are either tolerant of or w ill move aw ay from the site of increased
suspended sediment levels and therefore their sensitivity is considered to be low . Therefore,
for all species the significance of impact w ill be negligible and not significant.
12.382. Within the ECR levels of contaminants were found to be below Cefas Action Level 1 standard
(as presented in Chapter 8 Water and Sediment Quality in this ES) and therefore the magnitude
of the impact is considered to be low. The sensitivity of bivalves, crustaceans and fish present
in the area is considered to be low (see paragraph 12.268). Therefore for all species the impact
from remobilised contaminants is considered to be negligible and not significant.
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Residual Impact

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.383. The resid ual im pact w ill rem ain negligible and not significant.

IMPACT ASSESSMENT – DECOMMISSIONING
12.384. A d ecom m issioning plan w ill be agreed w ith DECC in consultation w ith Scottish Ministers .
These plans w ill cover the m ethod ology for w hen and how the Seagreen Project w ill be
d ecom m issioned . A high level d ecom missioning program m e is set out in Chapter 5:
Project Description of this ES.

Project Alpha
Seabed habitat disturbance and permanent loss
12.385. The assum ption is that all substructure/ found ations structures w ill be rem oved . Piled
found ations w ill be cut off just below the seabed and jackets rem oved . If GBS are used ,
then d ecom missioning w ill involve rem oval of ballast and refloating of the GBS. Each
substructure/ found ation w ill then be tow ed to an approved d estination for recycling or
d isposal as appropriate (see Chapter 5: Project Description). For both activities a heavy lift
vessel w ill be need ed .
12.386. If cables are to be removed the w orst case scenario w ould be that rem oval involved a
grapnel to pull the cable from the seabed , using an und er -runner to pull the cable from the
seabed or jetting seabed m aterial from above the cable. The im pacts w ould be sim ilar to
those d escribed in the construction phase although of potentially sm aller m agnitud e. The
im pact w ould also be tem porary w ith the benefit of those habitats lost during construction
returning to their original state. Given the low sensitivity of m ost species in the area and
the negligible m agnitud e the im pact is consid ered to be negligible and not significant.
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12.387. For sand eel, the w orst case scenario w ould be that all infrastructure lies w ithin prim e
sand eel habitat giving a low m agnitud e of impact. Given the ecological im portance of
sand eel and the d irect nature of this im pact, the sensitivity of sand eel is consid ered to be
m ed ium . The significance of im pact w ill therefore be m inor ad verse and not significant.
This w ould be lim ited to the d uration of the d ecom m issioning w orks.
12.388. In ad d ition the rem oval of infrastructure w ould also rem ove the new habitats form ed on
these structures w hich often act as fish and crustacean aggregating d evices. H ow ever since
the species associated w ith such structures are of low sensitivity and there is evid ence that
after d ecom m issioning the habitats w ould return to baseline status this im pact significance
is negligible and not significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.389. For the m ajority of species th e im pact w ill rem ain negligible and not significant. For
sand eel, given that the prim e habitat covers so m uch of the site the resid ual im pact w ill
rem ain of m inor ad verse and not significant.

Project Bravo
Seabed habitat disturbance and permanent loss
12.390. The d isturbance w ill be as d etailed above for Project Alpha. Rem oval of infrastructure w ill
have a negligible im pact upon all species w ith the exception of the m ore sensitive sand eel
for w hich the im pact w ill be m inor ad verse and not significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.391. For the m ajority of species the im pact w ill rem ain negligible and not significant. For
sand eel, given that the prim e habitat covers so m uch of the site the resid ual im pact w ill
rem ain of m inor ad verse and not significant.

Transmission Asset Project
Seabed habitat disturbance due to removal of OSPs
12.392. The expected im pacts of the d ecom missioning of Project Alpha and Project Bravo are
d etailed above and any im pacts for OSPs are includ ed as a subset of these. Overall the
significance of im pact w ill be negligible and not significant.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact.
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12.393. The resid ual im pact w ill rem ain negligible and not significance.

Seabed habitat disturbance due to cable removal
12.394. Discussions w ill be held w ith stakehold ers and regulators to d eterm ine if cables w ill be left
in situ if consid ered appropriate, or w holly or partially rem oved . Feasible m ethod s for
cable rem oval includ e pulling the cable out of the seabed using a grapnel, pulling an
und er-runner using a steel cable to push the electrical cable from the seabed , or jetting the
seabed m aterial (see Chapter 5: Project Description).
12.395. The m agnitud e of the im pact of cable rem oval is consid ered low as such activity w ill have
the sam e footprint as installation. H ow ever there is a potential for d ecom m issioning
activities to affect m igratory species d uring peak period s of m igration but it is also
expected that these species w ill be able to avoid areas of d isturbance therefore the
sensitivity is consid ered low . Thus the im pact can be consid ered negligible and not
significant.

Mitigation
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Residual Impact

Mitigation
N o m itigation m easures are suggested for this impact .

Residual Impact
12.396. If cables are left in situ there w ill be no impact, otherw ise the resid ual im pact w ill rem ain of
negligible significance.

IMPACT ASSESSMENT – CUMULATIVE AND IN-COMBINATION
12.397. In addition to identifying the potential impacts of Project Alpha, Project Bravo and the
Transmission Asset Project on sensitive receptors in isolation, it is also important to consider
the cumulative impacts of the elements of the Seagreen Project together and with other
existing, consented or proposed development activity in the Firth of Forth region and beyond.

The Seagreen Project cumulative impacts
12.398. This section d raw s together the im pacts consid ered for Project Alpha, Project Bravo and the
Transm ission Asset Project so that the im pacts of the Seagreen Project as a w hole can be
seen. Table 12.21 brings together inform ation on im pacts assessed w ithin each project and
provid es an overall summ ation of im pacts.
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Negligible (all species)

Negligible (all species)

Increased suspended
sediment and
remobilisation of
contaminants

Negligible (all species)

Negligible (all species)

Negligible (all other
species)

Negligible (all other
species)

Negligible (all other
species)

Negligible (all other
species)
Minor adverse (for
sandeel)

Minor adverse (for
sandeel)

Minor adverse (for
sandeel)

Minor adverse (for
sandeel)

Moderate adverse (for
herring)

Negligible (all other
species)

Minor adverse (for
herring)

Bravo

Moderate adverse (for
herring)

Negligible (all other
species)

Minor adverse (for herring)

Alpha

Permanent loss of
habitat

Seabed habitat
disturbance

Effect of noise –
behaviour

Effect of noise – death
or injury

Construction

Impact

Negligible (all
species)

Negligible (all
species)

Negligible (all
species)

Negligible (all
species)

Negligible (all
species)

Transmission Asset
Project

Intermittent release over 3 year
construction,

This equates to 0.43% of the
overall consent area

Total Area of Habitat loss =
213.61ha

This equates to 3.1% of the
overall consent area

Total Area of disturbance
1546.38ha

Maximum of 2 simultaneous
piling events, other noise impacts
negligible

Maximum of 2 simultaneous
piling events, other noise impacts
negligible

Identification of key
Cumulative impacts to be
assessed

Table 12.21 Identification of Key Cumulative impacts of Seagreen (Project Alpha, Project Bravo and Transmission Asset Project)

The total area of habitat loss
of the worst case scenarios of
all three projects.

The total area of disturbance
of the worst case scenarios of
all three projects

The potential effect of piling
noise from both sites being
developed at one time

The potential effect of piling
noise from both sites being
developed at one time

Justification
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2.

Seabed habitat
disturbance
Negligible (all other
species)

Negligible (all other
species)

Negligible (all species)

Minor adverse (for
sandeel)

Negligible (all species)

Increased of
suspended sediments
and remobilisation of
contaminants

Negligible (all species)

Negligible (all species)

Negligible (all species)

Minor adverse (for
sensitive species)

Bravo

Minor adverse (for
sandeel)

Negligible (all species)

Creation of new
habitat - fish
aggregation

Decommissioning

Negligible (all species)

Negligible (all species)

Operational noise

Disturbance of seabed
habitats

Minor adverse (for
sensitive species)

Alpha

Disturbance effects of
Electromagnetic Fields
(EMF)

Operation

Impact

Negligible (all other
species)

Minor adverse (for
sandeel)

Negligible (all
species)

Negligible (all
species)

Negligible (all
species)

Negligible (all
species)

Minor adverse (for
migratory species)

Transmission Asset
Project

Without a decommissioning
plan it is difficult to assess
the magnitude of impact it
has been assumed that they
will be similar to that of
construction.

Equivalent to the total area
of habitat loss of the worst
case scenarios of all three
projects.

Increased levels of
disturbance due to EMF with
all cables active

Justification

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

This equates to 3.1% of the
overall consent area

Total area of disturbance
1546.38ha

Intermittent release from scour

Total area of habitat creation =
213.61ha

Limited to vessel feet/anchors
unless major failure of
infrastructure

Total noise from 150 WTGs
and maintenance vessel
movements

The effect of EMF is dependent
on burial depth, distance from
the cable and current. Limited
evidence from research on the
exact responses and whether
beneficial or adverse.

Identification of key
Cumulative impacts to be
assessed
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Noise - disturbance or (construction and operation)
12.399. Initial stud ies using the SPEAR program m e w hich com pared the im pact of noise from
various activities show ed that im pact piling is the d om inant noise source and hence the
activity that w ill have the greatest im pact.
12.400. There are no significant im pacts (i.e. m od erate or above) for any species at the project level
and given the precautionary nature of the assessm ent for herring, it is not consid ered that
the cum ulative im pact for that species w ould exceed m inor ad verse and not significant.
Therefore w ith regard to lethal or physical injury the cum ulative im pact of the Seagreen
Project is m inor ad verse and not significant for herring and negligible and not significant
for all other species.
12.401. The Applicants have planned to restrict piling to the installation of one pile at any one tim e
on each site as d escribed in Chapter 5: Project Description in this ES. At the 90d Bht level the
contours only overlapped for herring, therefore for all other species the im pact is ad ditive.
12.402. N oise contours w ere plotted for both Project Alpha and Project Bravo at the 90d Bht im pact
ranges (the sound level at w hich behavioural changes could occur). Figures 12.16 to 12.18
show the noise contours for sound in herring, sand eel, d ab, trout, salmon and d ab. The
m od elling ind icates that d isturbance from piling noise w ill have a negligible and not
significant im pact cum ulatively for m ost species. Given the precautionary nature of the
assessm ents for sand eel, it is not consid ered that the cum ulative im pact w ould exceed
m inor ad verse and not significant.
12.403. Previous stud ies assessed the cum ulative noise dose for piling at tw o locations and used a
fleeing anim al noise d ose m od el to assess the im pact (N edw ell et al., 2011). The stud y
show ed that anim als w ould tend to flee the area once piling started although the concern
w ould be that spaw ning is continually d isrupted over a longer period of tim e. H erring are
substrate spaw ners and hearing sensitivity is high although the m ain spaw ning population
is located further north as d iscussing paragraphs 12.246 to 12.250. The cum ulative im pact
of piling events occurring at Project Alpha and Project Bravo sim ultaneously have not been
m od elled as it is considered unlikely to occur given the com paratively short d uration of
piling w ithin the build program m e. Consequently the m agnitud e of the im pact of
cum ulative noise is consid ered to increase above m ed ium in view of the area of spaw ning
ground affected w ithin the WSA and d oubling of the im pact. The cum ulative im pact of
Project Alpha and Project Bravo being d eveloped at the sam e tim e is prim arily to increase
the num ber of piling events w ithin the area affected by noise levels in excess of 75d Bht.
This correspond s to a m axim um of 27% of the high intensity herring spaw ning ground s
and 41% of herring nursery ground s. Therefore in accord ance w ith Table 12.5 the im pact
noise im pact on herring behaviour d uring construction, is considered to be m ajor ad verse
and significant. All operational noise im pacts w ere consid ered to be negligible and not
significant.

Mitigation
Mitigation
At this stage, until further d esign w ork is carried out, no m itigation is assum ed .
12.404. Soft start piling (in which the energy used to drive the piles into the sediment is slowly ramped
up) has been incorporated in to the noise assessments. This creates an increasing level of noise
from low levels and will allow noise sensitive species such as herring and sprat to vacate the
area and can reduce the risk to injury. This is an industry standard mitigation.
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Residual Impact
12.406. Consid ering the potential red uction in noise outputs follow ing d etailed d esign, im pacts
could potentially be significantly red uced and are likely to be negligible and not
significant for all species. Use of the above m itigation m easures for piling m ay red uce the
im pact on high sensitivity species such as herring how ever at this stage it is not possible to
d eterm ine w hat this red uction m ay be, therefore on a precautionary basis the im pact
rem ains at m ajor adverse and significant.

Seabed habitat disturbance and loss (Construction and Operation)
12.407. The m axim um cum ulative area that w ill be d isturbed as part of the construction of Project
Alpha, Project Bravo and the Transm ission Asset Project is approxim ately 1,550ha. This
area represents just 3.1% of the total area w ithin the Seagr een Project bound ary (Appendix
G4 and as presented in Chapter 11: Benthic Ecology and Intertidal Ecology). Construction
of Projects Alpha and Bravo and the Transm ission Asset Project w ill overlap d uring the
overall construction program m e although im pacts w ill be episod ic and tem porary (see
Chapter 5: Project Description). Therefore the m agnitud e of the im pact is consid ered low .
The sensitivity of m ost species is consid ered to be low a s they can either m ove or have
som e tolerance; therefore for m ost species the cum ulative im pact is negligible and not
significant.
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12.405. Follow ing further d etailed d esign, it is likely that m any of the parameters used in the
assessm ent (such as ham m er energy, turbine load ings, etc.) w ill be refined and noise
im pacts be red uced . Although no com m itm ent can be m ad e at this stage, Seagreen w ill
end eavour to red uce noise outputs d uring d etailed d esign.

12.408. Sand eel, given their association w ith the seabed and ecological im portance are considered
to have a m ed ium sensitivity, how ever the m agnitud e of im pact (even if all infrastructure
w as placed w ithin prime habitat) w ould be low . Given the precautionary nature of the
project level assessm ents, it is not considered that the cum ulative im pact upon sand eel
w ould be higher than minor ad verse and not significant.
12.409. With regard to d isturbance of seabed habitat d uring operation, the im pacts for all species
are negligible. It is consid ered that, given the very low m agnitud e of im pact d uring
operation, this w ould rem ain negligible cum ulatively.
12.410. The m axim um cum ulative area of habitat that w ill be lost d ue to the construction of
Projects Alpha, Bravo and the Transm ission Project is 218.41ha. The area calculated as loss
represents 0.4% of the total area w ithin the ISA. This im pact w ill be perm anent lasting for
the 25 year d uration of the Seagreen Project life. Given the negligible m agnitud e of this
im pact it is not consid ered that cum ulatively the im pact should be higher – the key affected
species is sand eel and given the extent of the seabed lost w ithin the site com pared to the
know n area of sand eel habitat w ithin the N orth Sea this area is not significant. Therefore
for all species the cum ulative im pact of habitat loss w ill be negligible and not significant.
12.411. Therefore cum ulatively, there are no significant im pacts from seabed habitat d isturbance
and loss.

Mitigation
Mitigation
Use of piled jacket structures w ould red uce the overall footprint and the consequent
habitat loss.
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Residual Impact
12.412. The resid ual im pact w ill rem ain negligible and not significant.

Creation of new habitat and fish aggregation (Operation)
12.413. With regard to the creation of new habitat and potential for aggregation of fish, given the
area of potential new habitat and the fact that this w ill be fragm ented across a relatively
large area, it is unlikely that there w ill be a m ajor change to the benthos or a noticeable
aggregation effect or increases in num bers or d iversity – it is unlikely that there w ill be a
‘reef’ effect. Therefore for all species the cum ulative im pact of crea tion of new habitat and
potential for aggregation of fish w ill be negligible and not significant.
12.414. Therefore cum ulatively, there are no significant im pacts from habitat loss and the creation
of new habitat and potential for aggregation.

Mitigation
Mitigation
Use of piled jacket substructure/ found ations w ould red uce the overall footprint w ith a
proportionate red uction in the creation of an y new habitat.

Residual Impact
12.415. Use of jacket substructure/ found ations could red uce the footprint found ations and
therefore the overall impact, how ever, given the alread y sm all magnitud e the resid ual
im pact w ill rem ain negligible and not significant.

Electromagnetic fields (EMF) (Operation)
12.416. There is p otential for both array cabling and exp ort cabling to influ ence th e behaviou r of
sensitive sp ecies esp ecially m igratory sp ecies. H ow ever research to d ate has been fairly
lim ited and inconclu sive as to the d egree of im p act cabling w ill have on such sp ecies.
This is the su bject of on -going stu d y. EMF are only likely to be d etected close to the
cables – w ithin 10 – 20m (Gill et al, 2008). In general the im p acts of EMF on sensitive
sp ecies are still very p oorly und erstood and althou gh the m agnitu d e is consid ered low
the sp ecies sensitivity is p otentially m ed iu m . Therefore a p recau tionary ap p roach w ou ld
be to assess this as likely to be a m inor ad verse and not significant im p act for d em ersal
sp ecies or for m igratory sp ecies in shallow w aters.
12.417. Therefore cum ulatively, there are no significant im pacts from EMF.

Mitigation
Mitigation
As the im pacts of EMF are poorly und erstood m itigation m easures are d ifficult to
recom m end , d ependent upon the layout chosen it m ay be possible (using paired DC
cables) to cancel out the effects of export cables.
Burial d epths of 0.5m to 2.1m and cable sheaths m ay mitigate som e effects and the
arrangem ent of the array cable layout w ill be consid ered w ith respect to m itigating the
im pact of EMF.
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12.418. Given the low level of und erstand ing of EMF, from a precautionary stand point the
cum ulative im pact rem ains of minor adverse and not significance.

Seabed habitat disturbance (decommissioning)
12.419. It is expected that the impacts caused d uring d ecom m issioning of the Seagreen Project w ill
be equivalent to (or less than) the m agnitud e of those seen d uring construction (see
paragraphs 12.407 to 12.412 above) therefore the m agnitud e of d isturbance is consid ered
negligible and not significant for all species.
12.420. Therefore there w ill be no significant cum ulative im pacts from d isturbance d uring
d ecom m issioning.

Mitigation
Mitigation
The level of disturbance w ill depend upon w hether some or all of the cables are left in situ .

Residual Impact

CHAPTER 12: NATURAL FISH AND SHELLFISH RESOURCE

Residual Impact

12.421. If cables are left in situ there w ill be a significant red uction in the area of d istur bance of the
seabed , how ever the resid ual im pact w ill rem ain negligible and not significant.

The Seagreen Project cumulative impact with other schemes
12.422. Cum ulative im pacts related to the Seagreen Project are assessed in this section w ith
reference to other w ind farm s and ind ustries in the area. There are few other ind ustries in
the region (see Chapter 20: Other Marine Users and Activities) and few activities or
d evelopm ents that could have a cum ulative im pact on fish and shellfish species Given the
historic nature of the fishing ind ustry, any im pacts from fisheries upon the fish and
shellfish comm unities are consid ered to be part of the baseline.
12.423. With regard to other w ind farm s, several m ay be of relevance. The w ind farm s in the
Moray Firth (Beatrice Offshore Wind Farm and Moray Firth Offshore Wind Farm ) are over
200km from the Seagreen Project. It is not consid ered that there w ill be pathw ays for
cum ulative im pacts betw een these projects and the Seagreen Project. There are also a
num ber of sm all d em onstrator projects w hich are in the planning and d evelopm ent phase
at the tim e of w riting. These are the H yw ind Dem onstration site, European Offshore Wind
Developm ent Centre, and Methil Offshore Wind Farm . It is expected that these projects
w ould involve the installation of up to 11 w ind turbine generators (WTGs). Given the
anticipated build sched ules, scale of d evelopm ent and d istance (see Table 20.5, Chapter 20:
Other Marine Users and Activities) it is not consid ered that there w ill be pathw ays for
cum ulative im pacts betw een these projects and the Seagreen Project.
12.424. There are tw o other offshore w ind farm s currently in the planning process and are
consid ered relevant in term s of cum ulative im pact, these are the Inch Cape Offshore Wind
Farm (Inch Cape) and Neart na Gaoithe Offshore Wind Farm w hich w ill both, if consented ,
be located w ithin the Firth of Forth inshore of the Seagreen Project. Inch Cape w ill be
located approxim ately 10km w est of the Project Alpha and N eart na Gaoithe w ill be located
approxim ately 30km south w est.
12.425. The main impacts during construction, operation and decommissioning phases which have the
potential to result in cumulative impacts and are considered to be: the potential for noise from
construction activities to influence the behaviour of sensitive species such as herring;
disturbance and loss of benthic habitats and EMF effects. These are shown on Table 12.21.
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Noise - disturbance or injury (construction and operation)
12.426. With regard to lethal effects and injury, Inch Cape and N eart na Gaoithe have sim ilarly
sm all ranges of potential im pact to the Seagreen Project. Lethal effects for both projects are
estim ated to have a m axim um range of 40m , w hilst physical injury w ill have a range of up
to 80m for Inch Cape and 60m for N eart na Gaoithe (see Table 6-8, Append ix H 6). Given
these sm all ranges and the fact that it is likely that m ost fish w ould flee from the noise as
the piling energy is ramped up und er soft-start, it is likely the m agnitude of this im pact is
negligible at the cum ulative scale. Given the precautionary nature of the assessm ent for
herring (i.e. high sensitivity), it is not consid ered that the cum ulative im pact for that species
w ould exceed m inor ad verse and not significant. Therefore w ith regard to lethal or
physical injury the cu mulative im pact of the Seagreen Project is m inor ad verse and not
significant for herring and negligible and not significant for all other species.
12.427. With regard to aud itory injury the range and areas of effect for Inch Cape and N eart na
Gaoithe are show n in Tables 12.22 and 12.23 (also see Tables 6-25a and 6-27a, Appendix
H 6). Again the ranges and areas of potential injury are sm all and the m agnitud e of im pact
w ould again be low . Given the precautionary nature of the assessm ent for herring (i.e.
high sensitivity), it is not consid ered that the cum ulative im pact for that species w ould
exceed minor ad verse and not significant. Therefore w ith regard to aud itory injury the
cum ulative im pact of the Seagreen Project is m inor ad verse and not significant for herring
and negligible and not significant for all other species.
12.428. With regard to behavioural impacts, it is clear that for most species that the impacts are short
range and that there is little potential for overlap (the exceptions being salmon, da b and
herring). For most species therefore impacts w ill be additive but contained within the
respective project bound aries. Previous studies used a fleeing animal m odel to assess the
impact of noise on herring sw imming at a speed of 1m / s from the installation of 7m piles,
using a maxim um hamm er blow of 1100kj, and 14km apart. The study found that the critical
range betw een piles at w hich herring w ould receive a noise dose above 90dBht w as 7km,
closer than this they w ould be expected to receive auditory da mage (Nedw ell et al., 2011).
H ammer energy for pile driving for all four w ind farms being assessed w ere slightly higher
than the study described above but the results can used as a guide to the assessment here.
Both Inch Cape and N eart na Gaoithe are over 8km from the Seagreen Project therefore a
cumulative noise dose from piling w ith respect to auditory damage is unlikely to occur. The
modelling indicates that disturbance from piling noise w ill have a negligible and not
significant impact cumulatively for most species (excluding salmon, herring and sandeel).
Given the precautionary nature of the assessments for sandeel (having a medium sensitivity
due to its ecological importance) there is considered to be a greater impact, it is not
considered that the cum ulative impact w ould exceed minor adverse and not significant
across the four projects (see Figure 12.17).
12.429. For salm on (Figure 12.18) it appears that there is som e potential for barrier effects (w hen
consid ering the 75d Bht significant avoid ance m od elling) should all p rojects und ertake
sim ultaneous piling and given the m ed ium sensitivity of this species this m ay be
consid ered to be a significant im pact cum ulatively. H ow ever, given that the cum ulative
im pact is offshore and aw ay from the coastal a reas likely to be used for the bulk of
m igratory m ovem ents it is not consid ered the this im pact has a m agnitud e greater than
low , therefore the cumulative im pact upon salm on w ill be minor ad verse and not
significant.
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12.430. With regard to herring, it is clear (Figure 12.16) that the cum ulative im pact has the potential
to cover large areas of the WSA som e of w hich contain potential nursery and spaw ning
ground s, the percentage of coverage of these areas is show n in Table 12.24. The tables
show a w orst case assessm ent of cum ulative noise im pact assessm ent of 38% of high
intensity spaw ning and 51% of nursery area w ithin the WSA has been pred icted to receive
noise im pacts of 75d Bht or higher. At a N orth Sea herring population context the area of
herring spaw ning ground affected are a very small percentage of the overall area. Given
the ecological im portance of herring and their sensitivity to noise im pacts their overall
sensitivity is consid ered to be high. A key cumulative im pact arises from the concurrent
d evelopm ent of tw o or m ore w ind farm sites. Whilst the area affected w ill not change the
d uration of piling and num ber of piling events w ill increase. The potential to affect the
spaw ning behaviour of key species over a period of years w ould occur if piling d riving
activities took place concurrently and over consecutive spaw ning period s w hich w ould
then inevitably create longer term disruption. Given the area of spaw ning and nursery
ground s affected by piling noise m agnitud e of im pact is likely to be high, although it
should be noted that each piling event w ill be of short d uration (<2 hours) and the chances
of having sim ultaneous piling events w ill be lim ited . Therefore the cum ulative im pact
w ould be m ajor ad verse and significant. It should be noted how ever, that the spaw ning
and nursery ground d ata d o not represent d iscrete or accurate bound aries and therefore
som e caution should be used w hen using these for assessm ent. H ow ever, given that if all
projects use jackets there w ill be in excess of 1000 piling events, it is consid ered that this
im pact could be m ajor ad verse and significant.
Table 12.22 Range of auditory injury at 130 dBht (species) for key species for N eart na Gaoithe
and Inch Cape
2

Range to 130dBht (km/ km )
Max

Min

Mean

Area

Dab

0.04

0.02

0.03

0

H erring

0.26

0.24

0.25

0.2

Salm on

0.04

0.02

0.03

0

Sand eel

below level of d etection

n/ a

n/ a

n/ a

Trout

below level of d etection

n/ a

n/ a

n/ a

Dab

0.04

0.02

0.03

0

H erring

0.28

0.26

0.27

0.23

Salm on

0.04

0.02

0.03

0

Sand eel

below level of d etection

n/ a

n/ a

n/ a

Trout

below level of d etection

n/ a

n/ a

n/ a

N eart na Gaoithe

Inch Cape
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Table 12.23 Impact range for 90 dBht (species) and 75 dBht (species) perceived levels for key species
for N eart na Gaoithe and Inch Cape
Species

2

2

Range to 90 dBht (km/km )

Range to 75 dBht (km/km )

Max

Min

Mean

Area

Max

Min

Mean

Area

Dab

3.7

3.7

3.7

42.8

20

16

19

1131

H erring

27

19

25

1899

65

19

47

7588

Salm on

1.5

1.4

1.5

6.6

9.2

8.8

9

252

Sand eel

0.2

0.1

0.2

0.1

1.3

1.3

1.3

5.4

Trout

0.3

0.2

0.3

0.2

1.8

1.8

1.8

9.8

Dab

3.9

3.8

3.9

47.4

21

16

19

1177

H erring

28

20

25

2003

70

21

48

8099

Salm on

1.6

1.6

1.6

7.7

9.6

8.5

9.3

272

Sand eel

0.2

0.2

0.1

0.1

1.5

1.4

1.5

6.6

Trout

0.3

0.3

0.3

0.2

1.9

1.9

1.9

11.5

N eart na Gaoithe

Inch Cape

Table 12.24 Impacts upon herring nursery and spaw ning grounds for the Seagreen Project, N eart
na Gaoithe and Inch Cape, show ing percentages of areas impacted 90 dB ht (species) and 75 dBht
(species) perceived levels

H erring Spaw ning
ground s

Seagreen (Alpha
and Bravo)

N eart na Gaoithe

Inch Cape

Seagreen, N eart
na Gaoithe &
Inch Cape

75dBht

90dBht

75dBht

90dBht

75dBht

90dBht

75dBht

90dBht

27.24

3.03

16.99

0.06

18.42

1.74

37.67

4.02

42.79

11.89

32.45

8.18

34.56

8.45

51.52

19.62

(% im pacted )
H erring N ursery
ground s
(% im pacted )

Mitigation
Mitigation
At this stage, until further d esign w ork is carried out, no m itigation is assum ed .
12.431. Soft start piling (in w hich the energy used to drive the piles into the sediment is slowly
ramped up) has been incorporated in to the noise assessments. This creates an increasing
level of noise from low levels and w ill allow noise sensitive species such as herring and sprat
to vacate the area and can reduce the risk to injury. This is an industry standard mitigation.
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Residual Impact
12.433. Consid ering the potential red uction in noise outputs follow ing d etailed d esign, im pacts
could potentially be significantly red uced and are likely to be negligible for all species. Use
of the above mitigation m easures for piling may red uce the im pact on high sensitivity
species such as herring how ever at this stage it is not possible to d eterm ine w hat this
red uction m ay be, therefore on a precautionary basis the im pact rem ains at m ajor ad verse.

Seabed habitat disturbance and loss (Construction, Operation and Decommissioning)
12.434. With regard to habitat d isturbance, it is likely that w hilst there w ill be som e overlap in the
construction period s of the Seagreen Project, Inch Cape and N eart na Gaoithe there w ill not
be any spatial overlap of activities. Given the d istances betw een the d evelopm ents and the
localised nature of d isturbance im pacts (w hether physical d isturbance of habitats or
increases in suspend ed sed im ents) there are no pathw ays for intera ctions (as discussed in
Chapter 7: Physical Environm ent). Therefore any im pacts w ill be ad d itive but not
interactive. Whilst the exact footprint of cum ulative habitat disturbance cannot be
calculated at the present tim e d ue to insufficient d ata from Inch Cape and N eart na
Gaoithe, it is likely that any im pacts w ill be similar to those for the Seagreen Project and
proportionate to those d evelopm ents. Therefore im pacts w ill be relatively sm all scale,
localised and tem porary and occur episod ically as the co nstruction phases are und ertaken.
Therefore, the m agnitude of the cum ulative im pact w ill be m inor or negligible. Given the
ubiquity of species across the region and their ability to either tolerate or m ove aw ay from
d isturbance the sensitivity of all species to this im pact is consid ered to be low . Therefore
cum ulatively the im pact w ill be negligible.
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12.432. Follow ing further d etailed d esign, it is likely that m any of the parameters used in the
assessm ent (such as ham m er energy, turbine load ings, etc.) w ill be refined and noise
im pacts be red uced . Although no com m itm ent can be m ad e at this stage, Seagreen w ill
end eavour to red uce noise outputs d uring d etailed d esign.

12.435. As d escribed in Chapter 11: Benthic Ecology and Intertid al Ecology in this ES the m axim um
cum ulative area of habitat that w ill be lost d ue to the construction of the Seagreen Project,
Inch Cape and N eart na Gaoithe is 485ha. This represents less than 0.25% of the total area
for d evelopm ent (Table 12.21). This im pact w ill be perm anent, lasting for the d uration of
the projects’ lifespan but the m agnitud e is low . The concern regard ing habitat loss is the
potential d ecrease in prim e sand eel habitat and that for other benthic species. Data for
suitable sand eel habitat w ithin the Inch Cape w ind farm site is not available at this point in
tim e. Site specific survey analysis for N eart na Gaoithe ind icated that habitats w ithin the
N eart na Gaoithe footprint w ere unlikely to be suitable for sand eel or scallop populations
although nephrops burrow s w ere seen in the sedim ents (Mainstream , 2012).
12.436. Since the full extent of the prim e habitat for sand eel in the w id er area around the
d evelopm ents is not know n w ithout extend ed habitat mapping the m agnitud e of habitat
loss in term s of substrate specific species i.e. sandeel and scallop and the low percentage of
habitat loss in com parison w ith the total d eveloped area (0.25%) is consid ered to be
negligible. H ow ever a precautionary stand point should be taken as d ata are not available
and therefore the sensitivity of the receptor is consid ered to be med ium . Consequently
und er a w orst case scenario the cum ulative im pact of habitat loss caused by the three w ind
farm s is consid ered to be negligible.
12.437. Therefore cum ulatively, there are no significant im pacts from habitat d isturbance or loss.
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Mitigation
Mitigation
N o m itigation m easures are suggested for this impact.

Residual Impact
12.438. Whilst the use of jacket substructure/ found ations w ould red uce the total area of habitat
loss, the resid ual im pact w ill rem ain of negligible significance.

Electromagnetic fields (EMF) (Operation)
12.439. The cum ulative im pacts associated w ith cabling for all w ind farm s is not expected to be
significant m ainly because the effects of EMF from H VAC cabling is thought to be very
localised and red uces w ith d istance from the cable and w ith burial d epth. Research on
European eel in Sw ed ish w aters found no changes in m igratory behaviour beyond 500m
from the w ind farm sites (Ohm an et al., 2007 in Gill and Bartlett, 2010). Other stud ies on a
range of fish species includ ing salm on show ed that although EMF w as d etected at a
d istance of 1m from the cable no effect on m igratory patterns emerged (Westerberg and
Langenfelt, 2008). There is a lim ited am ount of inform ation on the im pact on m igratory
behaviour for species of fish of conservation or com m ercial im portance. The s ensitivity of
the receptor consid ered to be high in term s of the conservation and com m ercial im portance
of m igratory species although the m agnitud e of the cum ulative im pact is low because of
the localised nature of the effect. The overall im pact is therefo re minor ad verse.
12.440. Therefore cum ulatively, there are no significant im pacts from EMF.

Mitigation
Mitigation
As the im pacts of EMF are poorly und erstood m itigation m easures are d ifficult to
recom m end , d epend ent upon the layout chosen it m ay be possible (using paired DC
cables) to cancel out the effects of export cables.
12.441. Burial d epths of 0.5m to 2.1m and cable sheaths m ay m itigate som e im pacts and the
arrangem ent of the array cable layout w ill be consid ered w ith respect to m itigating the
effect of EMF.

Residual Impact
12.442. Given the low level of und erstand ing of EMF, from a precautionary stand point the
cum ulative im pact rem ains of minor adverse significance.

Creation of new habitat and fish aggregation (Operation)
12.443. With regard to the creation of new habitat and potential for aggregation of fish, given the
area of potential new habitat and the fact that this w ill be fragm ented across a relatively
large area, it is unlikely that there w ill be a m ajor change to the benthos or a noticeable
aggregation effect or increases in num bers or d iversity – it is unlikely that there w ill be a
reef effect. Therefore for all species the cum ulative im pact of creation of new habitat and
potential for aggregation of fish w ill be negligible.

Mitigation
Mitigation
N o m itigation m easures are suggested for this impact.
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12.444. The resid ual im pact w ill rem ain of negligible significance.

Seagreen cumulative impact Phases 2 and 3
12.445. There w ill be five proposed offshore w ind farm s w ithin Phases 2 and 3 of the Firth of Forth
Zone w ith a com bined output of 2.6GW, three export cables w ith a land ing near Torness
and agreements are in place for connection to the N ational Grid , electricity transm ission
netw ork near Branxton, East Lothian.
12.446. Applications for consents for Phases 2 and 3 are expected to be subm itted in 2014 and 2016
respectively. The Applicants believe that the d esign and d evelopm ent w ith these Phases
m ust be ad aptive and take into account lessons learned from Phase 1 d evelopm ent and
other projects currently being d ev eloped in Scottish Territorial Waters (STW) as w ell as
other offshore w ind farm projects across the UK.
12.447. In term s of presenting cum ulative im pacts of Phases 2 and 3 w ithin this d ocum ent the
Applicants believe that the best w ay to present inform ation at this stage w o uld be to use a
high level qualitative approach rather than d etailed w ork.
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Residual Impact

12.448. Available d ata is already present in the scoping exercise und ertaken alread y (Seagreen
2011) w hich includ es a present status report for Phases 2 and 3. This is based on the best
currently available evidence. Further w ork w ill be und ertaken d uring the period lead ing
up to subm ission in 2014 and 2016. This w ork w ill includ e:
d etailed geophysical w ork to d eterm ine the surface topography and und erlying
geology of the Phases;
physical process m od elling once d etailed d esign inform ation is available to d eterm ine
likely effects of Phases 2 and 3;
benthic survey (grabs, traw ls and vid eo sam pling) d esigned w ith regard to the results
of the geophysical survey to d eterm ine the nature of the bent hic com m unity,
com position of surface sed im ents and presence of any contam inants; and
d esk based assessm ent and som e site specific survey to d eterm ine the baseline
cond itions of the hum an environm ent.
12.449. The d etails above indicate that there is a large am ount of d ata yet to be collected and
assessed . Any baseline assessm ent at this stage w ill be given a low level of confid ence
w hen includ ed in Phase 1 EIA.
12.450. Consid erable changes to the original d esign and location of the Phase 1 projects d uring the
d etailed d evelopm ent w ork have occurred as environm ental concerns (both ecological and
hum an) have em erged that have shaped the projects going forw ard w ithin the EIA. For
som e receptors (e.g. ornithology, m arine m am m als etc.) it is possible that a d evelopm ent of
this magnitud e could give rise to significant cum ulative im pacts. H ow ever given the size
of the Zone and the developm ent process the Applicants intend to follow , an optim al
layout and approach should be d eveloped to d eliver the m axim um pow er output w ithout
causing a significant im pact upon the receiving environm ent. The Applicants are
com m itted to progressing the d evelopm ent of Phases 2 and 3 to ensure environm ental
im pacts and in particular cum ulative environm ental im pacts can be m inimised and
significant im p acts avoided .
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12.451. The Applicants w ish to use best available evid ence and best practice in ord er to follow a
responsible approach to the d evelopm ent of Phases 2 and 3. Therefore, to a great extent,
the d esign refinement for Phases 2 and 3 w ill be d epend ent u pon the on-going process w ith
regard to Phase 1, the STW sites and other offshore w ind d evelopm ents in Scotland . Of
particular im portance w ill be any limitations in capacity, layout, location or construction
m ethod ologies and infrastructure technologies (e.g. turbine sizes and found ation types)
w hich are d etailed in the final consent(s). Clearly the progress of the post -subm ission
process and d ecisions taken w ill be a crucial influence on how Phases 2 and 3 are taken
forw ard and ultim ately w hat form these d evelopm ents take.

ENVIRONMENTAL STATEMENT LINKAGES
12.452. The inter-relationships betw een fish and shellfish ecology and other physical,
environm ental and hum an param eters are inherently consid ered throughout the
assessm ent of im pacts as a result of the receptor lead approach to the assessm ent. For
exam ple fish and shellfish ecology has the potential to be influenced by increases in
suspend ed sed im ents as a result of effects on physical processes from the proposed
d evelopm ent construction and operational phases. The potential im pacts as a result of this
ind irect effect have been d iscussed w ithin this chapter based on the find ings of the
assessm ents m ad e in Chapters 7: Physical Environm ent, Chapter 8: Water and Sed im ent
Quality and Chapter 11: Benthic Ecology. Linkages consid ered in this chapter are d etailed
in Table 12.25.
Table 12.25 Environmental Statement Linkages
Inter-relationship

Relevant Section

Linked Chapter

Ind irect im pacts d ue to the loss of habitat
and benthic prey resource d uring
construction

Im pact
Assessm ent Construction

Chapter 11 Benthic and Intertid al Ecology

Ind irect im pacts to fish and crustacean
from physical d isturbance to intertid al
and subtid al habitats

Im pact
Assessm ent Construction

Chapter 11 Benthic and Intertid al Ecology

Ind irect im pacts from loss of fish as a
prey resource

Im pact
Assessm ent Construction

Construction

Chapter 10 Ornithology

Chapter 7 Physical Environm ent
Chapter 8 Water and Sed im ent Quality
Chapter 10 Ornithology
Chapter 13 Marine Mam m als
Chapter 14 Com m ercial Fisheries

Im pact on fish resource from changes in
w ater quality

Im pact
Assessm ent Construction

Chapter 8 Water and Sed im ent Quality

Im pact
Assessm entOperation

Chapter 7 Physical Environm ent
Chapter11 Benthic and Intertid al Ecology

Chapter 7 Physical Environment

Operation
Ind irect im pact of loss of prey resource
resulting from changes in current regim e
and ind irect effects on subtid al ecology
d uring the operational phase
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12.453. The Applicants m ake a com m itm ent to d evelopment of m onitoring plan if appropriate and
requested by the regulators. This is likely to form part of the cond itions for consent of the
Marine Licence.
12.454. Any m onitoring survey program s w ill be agreed w ith Marine Scotland and SN H to ensure
that they provid e suitable d ata to answ er the appropriate questions. It is suggested that
m onitoring of natural fish is m ore suited to a regional approach to m onitoring building
upon strategic w ork being cond ucted at the w ider Scottish and UK levels.

SUMMARY
12.455. Tables 12.26, 12.27 and 12.28 sum m arise the predicted significance of each im pact assessed
w ithin the EIA and provid e the suggested m itigation and resid ual im pact.
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Effect of noise –
behaviour

Effect of noise – death or
injury

Construction Phase

Description of Effect

Moderate adverse
(herring)

Minor adverse

Impact

Table 12.26 Summary of Project Alpha Impacts

Physical mitigation methods may lead to a modest reduction in
source level although this is untested in deeper water or tidal
conditions. Investigation will continue regarding other technical
mitigation solutions to reduce noise impacts.

Soft start piling (in which the energy used to drive the piles into
the sediment is slowly ramped up) creates an increasing level of
noise from low levels and will allow noise sensitive species such
as herring and sprat to vacate the area and can reduce the risk to
injury. This is an industry standard mitigation.

Energy needed to drive piles should be minimised to reduce peak
noise impacts.

Use of non-piled substructure/foundations would significantly
reduce noise impacts.

Physical mitigation methods may lead to a modest reduction in
source level although this is untested in deeper water or tidal
conditions. Investigation will continue regarding other technical
mitigation solutions to reduce noise impacts.

Soft start piling (in which the energy used to drive the piles into
the sediment is slowly ramped up) creates an increasing level of
noise from low levels and will allow noise sensitive species such
as herring and sprat to vacate the area and can reduce the risk to
injury. This is an industry standard mitigation.

Energy needed to drive piles should be minimised to reduce peak
noise impacts.

Use of non-piled substructures/foundations would significantly
reduce noise impacts.

Potential Mitigation Measures

If non-piled substructures/foundations are used
then impact would be negligible. The use of the
mitigation methods suggested for piling may
reduce the impact on high sensitivity species such
as herring however at this stage it is not possible to
determine what this reduction may be. Therefore
on a precautionary basis the impact remain
moderate adverse and significant.

If non-piled foundations are used then impact
would be negligible. The use of the mitigation
methods suggested for piling may reduce the
impact on high sensitivity species such as herring
however at this stage it is not possible to
determine what this reduction may be. Therefore
on a precautionary basis the impact remains minor
adverse and not significant.

Residual Impact
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Negligible

Negligible

Negligible

Seabed habitat
disturbance

Permanent loss of habitat

Increased of suspended
sediments and
remobilisation of
contaminants

Minor adverse

Negligible

Negligible

Negligible/beneficial

Disturbance effects of
Electromagnetic Fields
(EMF)

Operational noise

Disturbance of seabed
habitats

Creation of new habitats
– fish aggregation

Operation Phase

Impact

Description of Effect

No mitigation methods advised for this impact

No mitigation methods advised for this impact

No mitigation methods advised for this impact

Not significant.

Not significant.

Not significant.

With appropriate burial depth and intelligent array
cable layouts it may be possible to reduce the
impacts of EMF, however given the uncertainties
around this impact from a precautionary
standpoint this will remain minor adverse for the
most sensitive species and not significant.

Not significant.

If prime sandeel habitats are avoided or use of
them minimised and jacket
substructure/foundations used then the impact
could be reduced but given the high sensitivity of
the receptor the impact will remain Negligible and
not significant.

Not significant.

Residual Impact
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The effects of EMF are poorly understood mitigation measures
are difficult to recommend. However burial depths of 0.5m to
2.1m are estimated and the arrangement of the array cable layout
will be considered with respect to mitigating the effect of EMF.

No mitigation methods advised for this impact

Use of piled jacket structures would reduce the overall footprint
and the consequent habitat loss

No mitigation methods advised for this impact

Potential Mitigation Measures
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Seabed habitat
disturbance and loss

Negligible

Minor adverse

Increased of suspended
sediments and
remobilisation of
contaminants

Decommissioning Phase

Impact

Description of Effect

No mitigation methods advised for this impact.

Site selection or the use of smaller diameter foundations for conical
GBS will aim to reduce the requirement for ground preparation and
thus reduce the volume of resuspended sediments and remobilised
contaminants.

Where scour protection is used for conical GBS to ensure structural
stability, visual dive surveys or bathymetric surveys will be
undertaken at selected locations with Project Alpha to assess the
effectiveness of scour protection on reducing scour and resultant
sediment release (see Chapter 7 Physical Environment)

Potential Mitigation Measures

Not significant.

Not significant.

Residual Impact
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Moderate
adverse
(herring)

Negligible

Seabed habitat disturbance

Minor adverse

Impact

Effect of noise – behaviour

Effect of noise – death or
injury

Construction Phase

Description of Effect

Table 12.27 Summary of Project Bravo Impacts

No mitigation methods advised for this impact

Investigation will continue regarding other technical
mitigation solutions to reduce impacts,

Not significant.

If non-piled substructure/foundations are used then
impact would be negligible. The use of the mitigation
methods suggested for piling may reduce the impact
on high sensitivity species such as herring however at
this stage it is not possible to determine what this
reduction may be. Therefore on a precautionary basis
the impact remain moderate adverse and Significant.

If non-piled substructure/foundations are used then
impact would be negligible. The use of the mitigation
methods suggested for piling may reduce the impact
on high sensitivity species such as herring however at
this stage it is not possible to determine what this
reduction may be. Therefore on a precautionary basis
the impact remain minor adverse and Not significant.

Residual Impact
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Physical mitigation methods such as bubble curtains may
lead to a modest reduction in source level although this is
untested in deeper water or tidal conditions.

Soft start piling will allow noise sensitive species such as
herring and sprat to vacate the area and can reduce the
risk to injury.

Energy needed to drive piles and to minimise peak noise
impacts

Use of non-piled substructure/foundations would
significantly reduce noise impacts

Investigation will continue regarding other technical
mitigation solutions to reduce impacts.

Physical mitigation methods such as bubble curtains may
lead to a modest reduction in source level although this is
untested in deeper water or tidal conditions.

Soft start piling will allow noise sensitive species such as
herring and sprat to vacate the area and can reduce the
risk to injury.

Energy needed to drive piles and to minimise peak noise
impacts

Use of non-piled substructure/foundations would
significantly reduce noise impacts

Potential Mitigation Measures
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Negligible

Negligible

Permanent loss of habitat

Increased of suspended
sediments and
remobilisation of
contaminants

Negligible

Negligible

Negligible

Disturbance of seabed
habitats

Creation of new habitats –
fish aggregation

Increased suspended
sediment and
mobilisation of
contaminants

Seabed habitat disturbance
and loss

Negligible

Negligible

Operational noise

Decommissioning Phase

Minor adverse

Disturbance effects of
Electromagnetic Fields
(EMF)

Operation Phase

Impact

Description of Effect

No mitigation methods advised for this impact

Placement of scour protection should reduce the
amount of re-suspended material during operation.

No mitigation methods advised for this impact

No mitigation methods advised for this impact

No mitigation methods advised for this impact

The effects of EMF are poorly understood mitigation
measures are difficult to recommend. However burial
depths of 0.5m to 2.1m are estimated and the
arrangement of the array cable layout will be
considered with respect to mitigating the effect of EMF

No mitigation methods advised for this impact

Siting of turbines to avoid prime sandeel habitats could
be considered if practicable

Use of jacket substructure/foundations would reduce
the overall footprint of habitat loss

Potential Mitigation Measures

Not significant.

Not significant.

Not significant.

Not significant.

Not significant.

With appropriate burial depth and intelligent array cable
layouts it may be possible to reduce the impacts of EMF,
however given the uncertainties around this impact from
a precautionary standpoint this will remain minor
adverse for the most sensitive species, and not
significant.

Not significant.

If prime sandeel habitats are avoided or use of them
minimised and jacketsubstructure/ foundations used then
the impact could be reduced but given the high
sensitivity of the receptor the impact will remain
negligible and not significant.

Residual Impact
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Negligible

Negligible

Negligible

Seabed habitat disturbance

Permanent loss of habitat

Impacts of increased suspended
sediment and remobilisation of
contaminants .

Negligible

Increased suspended sediments and
mobilisation of contaminants

Seabed habitat disturbance due to OSP
and cable removal

Negligible

Negligible

Creation of new habitats – fish
aggregation

Decommissioning Phase

Minor adverse

Effect of electromagnetic fields (EMF)
(export cables)

Operation Phase

Negligible

Effect

Underwater noise

Construction Phase

Description of Effect

No mitigation methods advised for this impact

No mitigation methods advised for this impact

No mitigation methods advised for this impact

Not significant.

Not significant.

Not significant.

Burial depths to be investigated to
lessen the impact of EMF to minor
adverse or negligible depending on
species. This is assessed as Not
significant.

Not significant.

Not significant.

Not significant.

Not significant.

Residual Impact
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It is thought that burial depths and use of appropriate patterns in the
cable layout may help reduce EMF and environmental) along the route
and set out target burial depths in accordance with the associated risks.

As the effects of EMF are poorly understood mitigation measures are
difficult to recommend.

No mitigation methods advised for this impact

No mitigation methods advised for this impact

No mitigation methods advised for this impact

No mitigation methods advised for this impact

Potential Mitigation Measures

Table 12.28 Summary of Transmission Asset Project Impacts
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