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Dogger Bank Teesside A
6.9.25.

As described in Appendix 13A, diadromous species are only expected to be
found occasionally in the area of Dogger Bank Teesside A. Given the distance
between Dogger Bank Teesside A and the coast, these species will not be
disturbed by construction noise immediately prior to entering, nor immediately
after leaving natal rivers.

6.9.26.

Assuming that diadromous species and other migratory species occasionally
transit Dogger Bank Teesside A then there is a potential for short term,
localised, disturbance to migration if fish encounter noise levels that induce
avoidance reactions. Given the relatively constricted ranges at which these
reactions occur, it is expected that in the event of such disturbance fish would be
able to utilise the wider area for migration.

6.9.27.

In light of these considerations, the degree of effect-receptor interaction is
considered to be small. Diadromous and other fish species potentially migrating
through Dogger Bank Teesside A are therefore assigned a receptor sensitivity of
low based on their low vulnerability, high recoverability and national/international
importance. Given the low magnitude assigned to construction noise,
behavioural effects on diadromous species and elasmobranchs are assessed to
result in a minor adverse impact.

Dogger Bank Teesside B
6.9.28.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
6.9.29.

As described above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B Export Cable Corridor
6.9.30.

Due to the position of the Dogger Bank Teesside A & B Export Cable Corridor
relative to rivers such as the Tees and Esk there is an increased potential for
diadromous species, such as salmon, sea trout and eel to be affected by noise
associated with installation of the Dogger Bank Teesside A & B Export Cable
Corridor. This is due to the position of the cable landfall relative to the mouths of
these rivers and the tendency for migration close to the coast during some
stages of the life history of these species. For these reasons diadromous
species are assigned a receptor sensitivity of medium based on their medium
vulnerability, medium recoverability and national/international importance. With
the magnitude of the effect considered to be low the impact is considered to be
minor adverse.

Behavioural effects of noise on prey species/feeding
6.9.31.

The principal fish and shellfish species found in Dogger Bank Teesside A,
Dogger Bank Teesside B and the Dogger Bank Teesside A & B Export Cable
Corridor feed on a combination of invertebrate and fish prey. They may,
therefore, be affected if construction results in decreased feeding opportunities
(e.g. if the availability of prey is reduced due to behavioural responses of prey
species to noise).
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Dogger Bank Teesside A
6.9.32.

The fish assemblages and the benthic communities are relatively homogenous
across Dogger Bank Teesside A and adjacent areas. If prey is temporarily
displaced as a result of piling noise, fish will be able to find suitable prey in
adjacent areas. In addition, as indicated in Chapter 12, significant adverse
effects (above minor) on benthic ecology are not predicted to occur as a result of
the construction phase of Dogger Bank Teesside A, Dogger Bank Teesside B
and the Dogger Bank Teesside A & B Export Cable Corridor.

6.9.33.

Taking the above into account, prey species are considered to be of low
vulnerability, medium recoverability and local to regional importance. Their
sensitivity is low and considered in terms of the low magnitude of the effect of
construction noise on prey species and feeding behaviour in the Dogger Bank
Teesside A area, the impact is assessed to be minor adverse.

Dogger Bank Teesside B
6.9.34.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
6.9.35.

As assessed above for Dogger Bank Teesside A.

Behavioural effect of noise on shellfish
6.9.36.

Shellfish are generally of limited mobility and, when in close proximity to
construction activities, they may be exposed to potentially significant noise
levels.

6.9.37.

The principal shellfish VERs present in Dogger Bank Teesside A, Dogger Bank
Teesside B and the Dogger Bank Teesside A & B Export Cable Corridor include
Nephrops, edible crab and lobster. Other species such as whelks, scallops,
brown shrimp and other brown shrimp species such as Crangon almanni which
occur in the study area were not assigned VER status but are they are referred
to in the following section.

6.9.38.

The hearing mechanism of invertebrate species is currently not well understood,
however, they are generally assumed to be less sensitive to noise than fish, due
to the lack of a swim bladder. Research on the effect of noise on species such
as the common prawn Palaemon serratus and the longfin squid Loligo pealeii,
however, found these species to be sensitive to acoustic stimuli and it has been
suggested that they may be able to detect sound similarly to most fish, via their
statocysts (Lovell et al. 2005; Mooney et al. 2010).

6.9.39.

Given the limited information currently available on shellfish hearing
mechanisms, a conservative approach has been taken which assumes that the
noise modelling carried out for fish, also applies to shellfish species. The
limitations of the current available information in relation to the hearing ability of
shellfish species, particularly in the case of molluscs such as whelks and
scallops (both commercial species found in the area), which may be
considerably less sensitive to noise than crustaceans, are however fully
recognised.
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Dogger Bank Teesside A
6.9.40.

The principal shellfish species found in Dogger Bank Teesside A have wide
distribution ranges. The areas where lethal and behavioural impacts associated
with pile driving may occur are comparatively small and the effect-receptor
interaction is also considered to be small. Shellfish species are considered to
be receptors of low vulnerability, high recoverability and of local to regional
value. The sensitivity of the receptor is considered to be low and in conjunction
with the associated low magnitude, the effect of construction noise is considered
to result in a minor adverse impact.

Dogger Bank Teesside B
6.9.41.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
6.9.42.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B Export Cable Corridor
6.9.43.

Nephrops, crab and lobster are targeted by the commercial fishery in the inshore
area. There is potential for shellfish larvae to be present within and/or in the
vicinity of the Dogger Bank Teesside A & B Export Cable Corridor. The noise
associated with installation of the Dogger Bank Teesside A & B Export Cable
Corridor potentially may result in behavioural reactions in fish and shellfish.
However, it is anticipated that behavioural responses would be limited to the
area close proximity to any construction activity. These areas are proportionally
very small in the context of the wide distribution of shellfish larvae in the region.
The effect-receptor interaction is expected to be small. Shellfish are deemed to
be receptors of low vulnerability, high recoverability and of local to regional
value. The sensitivity of the receptor is considered to be low and in conjunction
with the associated low magnitude, the effect of construction noise is considered
to result in a minor adverse impact.

6.10.

Construction noise impact assessment summary

6.10.1.

A summary of the construction noise impact assessment is given in Table 6.9
below.
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Table 6.9

Construction noise impact assessment summary
Sensitivity

Magnitude*

Potential Effect

Dogger Bank
Teesside A,
Dogger Bank
Teesside B
and Dogger
Bank
Teesside A &
B

Dogger
Bank
Teesside A
& B Export
Cable
Corridor

Impact

Dogger
Bank
Teesside
A

Dogger
Bank
Teesside
B

Dogger
Bank
Teesside
A&B

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor

Adult and
juvenile fish
Larvae

Low

Low

Low

Low

Negligible

Negligible

Negligible

Negligible

Medium

Medium

Medium

Low

Low

Low

Low

Low

Medium

Medium

Medium

Medium

Sandeel

Low

Medium

Medium

Low

Diadromous
species
Other fish
species
Fish in
general

Low

Low

Low

Medium

Low

Low

Low

Medium

Low

Low

Low

Low

Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse

Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse

Negligible

Adult and
juvenile fish
Herring

Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse
Minor
adverse

Low

Low

Low

Low

Minor
adverse

Minor
adverse

Minor
adverse

Negligible

Receptor

Dogger
Bank
Teesside
A

Dogger
Bank
Teesside
B

Dogger
Bank
Teesside
A&B

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor

Construction noise
Negligible

Behavioural

Low

Fish
Negligible

Prey
species/

Prey
species
feeding

General
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7.

Impacts during Operation

7.1.

General

7.1.1.

The following potential impacts associated with the operational phase are
assessed below:


Loss of habitat;



Introduction of hard substrate;



EMF;



Operational noise; and



Changes to fishing activity.

7.1.2.

In the Dogger Bank Teesside A & B Export Cable Corridor only EMF and loss of
habitat related effects are considered relevant during the operational phase.

7.1.3.

It should also be noted that the assessment of impacts during operation takes
account of any relevant embedded mitigation as identified in Section 3.3.

7.2.

Permanent loss of habitat - effects

7.2.1.

The introduction of foundations and, where required, scour protection will result
in a permanent loss of seabed habitat for the duration of the operational phase.
As described in Chapter 12 the greatest net loss of seabed would result from
the introduction of 200 GBS foundations in each Dogger Bank Teesside A & B
wind farm project.

7.2.2.

In addition to turbine foundations, further loss of habitat will result from the
footprint of the foundations of up to five met masts, four collector substations,
one converter substation, two accommodation blocks per Dogger Bank
Teesside A & B wind farm project, cable protection of array and inter-platform
cables where required, cable crossings and vessel moorings. The worst case
net loss of seabed is anticipated to be 3.77km2 per Dogger Bank Teesside A &
B wind farm project (Table 5.2).

7.2.3.

In the particular case of the export cable the loss of seabed habitat may occur
during the operational phase as a result of cable protection measures and
crossings. This is estimated to cover a worst case area of 2.67km2.

7.2.4.

The worst case scenario for total permanent loss of seabed habitat is 6.44 km2,
equivalent to a maximum of 1.15% of the total area of each Dogger Bank
Teesside A & B wind farm project (Table 5.2).

7.2.5.

The loss of seabed described above (all footprints for foundations are inclusive
of scour protection) and any associated loss of habitat will be constant and last
for the duration of the operational phase. Given its small spatial extent,
however, it is considered to result in an effect of low magnitude. This is
considered to be the case for Dogger Bank Teesside A, Dogger Bank Teesside
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B, Dogger Bank Teesside A & B and for the Dogger Bank Teesside A & B
Export Cable Corridor.

7.3.

Permanent loss of habitat - impacts

Dogger Bank Teesside A
7.3.1.

The installation of turbine foundations, scour protection and cable protection has
the potential to result in the permanent removal of fish and shellfish habitat. The
majority of fish and shellfish species present in Dogger Bank Teesside A have
wide distribution ranges and comparatively large spawning, nursery and feeding
areas within the region. They are, therefore, expected to remain unaffected by
the small predicted loss of seabed and the effect-receptor interaction is
anticipated to be small. Most fish and shellfish receptors in the study area are
deemed to be of low vulnerability, high recoverability and of local or regional
importance therefore they are considered to be of low sensitivity. The effect of
loss of habitat on fish and shellfish species is therefore expected to result in a
minor adverse impact.

7.3.2.

Sandeel is substrate specific, requiring the presence of an adequate sandy
substrate in which to burrow. As suggested by fisheries data and the results of
the sandeel survey carried out in tranches A and B, they are present within
Dogger Bank Teesside A. This area however supports very small numbers of
sandeel in the context of the Dogger Bank SA1. The degree of interaction
between loss of habitat associated with Dogger Bank Teesside A and sandeel is
therefore considered to be very small. Taking this into account sandeel is
considered to be a receptor of medium vulnerability, medium recoverability and
regional value, therefore a receptor of medium sensitivity. Together with the low
magnitude of the effect, the loss of habitat is considered to result in a minor
adverse impact.

7.3.3.

It should be noted that specific post-construction monitoring for sandeel
undertaken at Horns Rev Offshore Wind Farm has not found evidence of a long
term effect on the sandeel population seven years after construction (Stenberg
et al. 2011).

7.3.4.

In the case of herring, Dogger Bank Teesside A overlaps a small area of former
herring spawning grounds (as defined by Coull et al. 1998). As suggested by
the distribution of sediment types within the study area, there is potential for
discrete areas of suitable herring spawning substrate to occur within Dogger
Bank Teesside A. If re-colonisation of the former herring spawning grounds
occurs, there may be potential for these coarse sediment and gravelly areas to
be lost. The potential loss of spawning grounds, however, is proportionally small
in the context of the extent of available gravelly areas in the vicinity of Dogger
Bank Teesside A. It should also be noted that the presence of coarse sediment
in a given area does not necessarily constitute a preferred herring spawning
ground.

7.3.5.

Taking the potential extent of interaction described above into account, herring
are considered receptors of medium vulnerability, medium recoverability and
regional value, therefore they are deemed to be receptors of medium sensitivity.
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The magnitude of the effect is considered to be low therefore the impact of loss
of habitat is considered to be minor adverse.
Dogger Bank Teesside B
7.3.6.

As described above for Dogger Bank Teesside A, the fish and shellfish species
present in Dogger Bank Teesside B have wide distribution ranges, being able to
use comparatively large areas for spawning, nursery and feeding. They are,
therefore, expected to remain unaffected by the small predicted loss of seabed
and are considered to be receptors of low vulnerability, medium recoverability
and of regional value, therefore they are deemed to be receptors of low
sensitivity. The impact of loss of habitat on fish and shellfish species is
therefore expected to be minor adverse.

7.3.7.

Fisheries data and the results of the sandeel survey carried out in tranches A
and B show that sandeel are expected to be found within Dogger Bank Teesside
B. This area is, however, very small in the context of the distribution of sandeel
in the wider Dogger Bank SA1. Forewind have taken the presence of sandeel
into account when defining the western boundary of tranche A (Section 3.3). In
this respect, sandeel species are, therefore, considered receptors of medium
vulnerability, medium recoverability and regional importance, therefore they are
deemed to be receptors of medium sensitivity and the effect of loss of habitat is
considered to result in a minor adverse impact. As previously mentioned for
Dogger Bank Teesside A, the wide distribution of high density sandeel areas
outside Dogger Bank Teesside B should be noted in this context (see
Appendix 13A).

7.3.8.

In the case of herring, Dogger Bank Teesside B does not fall within the defined
former herring spawning grounds or their immediate vicinity (Coull et al. 1998).
It is recognised, however, that there is potential for discrete suitable herring
spawning substrate to be found within Dogger Bank Teesside B as suggested
by the distribution of sediment types within Dogger Bank Teesside B (see
Appendix 13A). As described above for Dogger Bank Teesside A, the potential
loss of spawning grounds associated with this is very small in the context of the
extent of available gravelly areas on the Dogger Bank and the extent of the
former spawning grounds (see Appendix 13A). Furthermore the presence of
adequate coarse sediment does not necessarily imply that herring will use a
given area for spawning.

7.3.9.

Taking the above into account together with the distance from Dogger Bank
Teesside B to the defined former herring spawning grounds (Coull et al. 1998),
herring are considered receptors of low vulnerability, medium recoverability and
regional value, therefore sensitivity is deemed to be low. The impact of the loss
of spawning habitat is considered to result in a minor adverse impact.

Dogger Bank Teesside A & B
7.3.10.

As assessed above for Dogger Bank Teesside A and Dogger Bank Teesside B.

Dogger Bank Teesside A & B Export Cable Corridor
7.3.11.

The loss of seabed habitat associated with the Dogger Bank Teesside A & B
Export Cable Corridor during the operational phase is very small in the context

F-OFC-CH-013 Issue 4.1

Chapter 13 Page 154

© 2014 Forewind

DOGGER BANK
TEESSIDE A & B

of the distribution of fish and shellfish species present in the area of the export
cable, including areas used for spawning, as nursery, feeding or overwintering
grounds. With respect to this small interaction, fish and shellfish are therefore
considered receptors of low vulnerability, medium recoverability and local to
international importance, therefore they are receptors of medium sensitivity.
Since the magnitude of effect is low the loss of habitat is considered to result in
a minor adverse impact.
7.3.12.

In the particular case of spawning herring, as previously mentioned, they are
substrate specific spawners, needing the presence of an adequate substrate on
which to lay their eggs. The Dogger Bank Teesside A & B Inshore Export Cable
Corridor Study Area falls within known active herring spawning grounds and,
therefore, there may be potential for a loss of spawning grounds to occur
associated with the Dogger Bank Teesside A & B Export Cable Corridor.
However the small spatial extent of the Dogger Bank Teesside A & B Export
Cable Corridor it is considered to result in an effect of low magnitude. As shown
in Appendix 13A the extent of the defined grounds, and of coarse sediment and
gravelly areas within those grounds, is very wide in comparison to the potential
loss of habitat associated with export cable protection during the operation
phase. Taking the above into account it is considered that there will be a low
degree of interaction between the active herring spawning grounds and areas
where the export cable may be protected during the operational phase. Herring
are therefore considered receptors of medium vulnerability, medium
recoverability and regional importance and therefore of medium sensitivity. The
effect of loss of spawning habitat on herring is considered to result in a minor
adverse impact.

7.3.13.

Sandeel is present in the vicinity of the Dogger Bank Teesside A & B Export
Cable Corridor. The proportional loss of sandeel habitat to the introduction of
hard substrate is small compared to the extensive area occupied by the Dogger
Bank SA1 sandeel population in the North Sea. However displaced sandeel
may be vulnerable to increased levels of predation or unable to relocate
successfully. The level of interaction is considered to be medium and given the
small spatial extent of the Dogger Bank Teesside A & B Export Cable Corridor
an effect of low magnitude is assigned. Sandeel is considered to be a receptor
of medium vulnerability, medium recoverability and regional importance. The
species is deemed to be a receptor of medium sensitivity and the effect of the
loss of spawning habitat is anticipated to result in a minor adverse impact.

7.4.

Permanent loss of habitat impact assessment
summary

7.4.1.

The loss of habitat impact assessment on fish and shellfish species is
summarised in Table 7.1 below.
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Table 7.1

Potential
effect

Permanent
loss of
habitat

Permanent loss of habitat impact assessment summary
Magnitude
of effect
Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside A
&B
Low

Receptor sensitivity

Receptor

Fish and
Shellfish
in general
Sandeel
Herring

Impact

Dogger
Bank
Teesside A

Dogger
Bank
Teesside B

Dogger
Bank
Teesside
A&B

Dogger
Bank
Teesside A
& B Export
Cable
Corridor

Low

Low

Low

Low

All areas

Minor
adverse
Medium
Medium

Medium
Medium

Medium
Medium

Medium
Medium

7.5.

Introduction of hard substrate-effects

7.5.1.

Dogger Bank Teesside A and Dogger Bank Teesside B are located in a
predominantly soft seabed environment. The sub-surface sections of turbine
towers, the foundations and where required, the placement of scour and cable
protection material will result in the introduction of hard substrate in areas
previously characterised by the presence of soft sediment.

7.5.2.

The introduced hard substrate is expected to be colonised by a number of
organisms, including a range of encrusting and attaching species such as
ascidians, bryozoans and bivalve molluscs (Chapter 12). This is likely to
increase local species diversity as well as the abundance and biomass of
epifaunal organisms.

7.5.3.

The increase in diversity and productivity of seabed communities may have an
effect on fish, resulting in either attraction or increased productivity (Hoffman et
al. 2000). The potential for marine structures, whether man-made or natural, to
attract and concentrate fish is well documented (Sayer et al. 2005; Bohnsack,
1989; Bohnsack and Sutherland 1985). Whether these structures act only to
attract and aggregate fish or actually increase biomass is, however, currently
unclear.

7.5.4.

During post-construction monitoring work at Horns Rev Offshore Wind Farm, it
was estimated that the introduction of hard substrate resulted in 60 times
increased food availability for fish and other organisms in the wind farm area
compared to the native infaunal biomass (Leonhard and Pedersen 2005). A
succession in the number of fish species was observed when comparing the
results of surveys undertaken in March and in September. It was suggested
that this could be a result of seasonal migrations of fish species to the turbine
site for foraging. Bib Trisopterus luscus and schools of cod were observed,
presumably partly feeding on crustaceans on the scour protection. Other
species such as rock gunnel Pholis gunnellus and dragonet were commonly
found inhabiting caves and crevices between the stones. In addition, pelagic
and semi-pelagic fish such as sprat, mackerel and lesser sandeel seemed to be
more frequently recorded than previously (Leonhard & Pedersen 2005).
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7.5.5.

Andersson et al. (2009) compared the epibenthic colonisation of concrete and
steel experimental pillars with natural areas and sampled fish assemblages.
The study found overall higher abundance and species numbers on the pillars
(with no difference between steel and concrete pillars) compared to the
surrounding soft bottom habitats. A reef effect was detected in species such as
two-spotted goby Gobiusculus flavescens and goldsinny wrasse Ctenolabrus
rupestris. This preference was, however, not observed on bottom-dwelling
species such as gobies.

7.5.6.

Studies carried out in operational wind farms in Sweden (Wilhelmsson et al.
2006) found greater fish abundances in the vicinity of the wind turbines than in
surrounding areas and no evidence of associated effects in terms of diversity.
On the monopiles of the wind turbines, however, the structure of the fish
community found was different, with the total fish abundance being greater and
diversity lower than in the surrounding seabed.

7.5.7.

The Horns Rev Offshore Wind Farm monitoring follow-up report recently
published (Stenberg et al. 2011) examined the changes in the fish community
seven years after construction. This report suggests that the introduction of
hard substrate has resulted in minor changes in the fish community and species
diversity. Fish community changes were observed due to changes in densities
of the most commonly occurring fish, whiting and dab. However, this reflected
the general trend of these fish populations in the North Sea.

7.5.8.

The introduction of hard substrate was, however, found to result in higher
species diversity close to each turbine with a clear (horizontal) distribution,
which was most pronounced in the autumn, when most species occurred. New
reef habitat fish such as goldsinny wrasse, viviparous eelpout Zoarces
viviparous and lumpsucker Cyclopterus lumpus were found to establish
themselves on the introduced reef area. In the particular case of sandeel, it
should be noted that sandeel specific monitoring carried out in Horns Rev
Offshore Wind Farm suggests that the construction of the wind farm has not
resulted in a detrimental long-term effect on the overall occurrence of sandeel in
the area (Stenberg et al. 2011).

7.5.9.

A review of the short term ecological effects of the offshore wind farm Egmond
aan Zee (OWEZ) in the Netherlands, based on two year post-construction
monitoring (Lindeboom et al. 2011) found minor effects upon fish assemblages,
especially near the monopiles, and it was suggested that species such as cod
may find shelter within the wind farm. At OWEZ, a study of the residence time
and behaviour of sole and cod was also undertaken (Winter et al. 2010). Some
sole were found in the wind farm area for periods of up to several weeks during
the growing season, suggesting there was no large scale avoidance of the wind
turbines. Evidence of sole being attracted to monopile habitats was, however,
not found. For cod, it was found that at least part of the juvenile population,
spend long periods within the wind farm. Near-turbine fish observations carried
out at OWEZ (Couperus et al. 2010) using high resolution sonar suggest that
fish around the monopiles exhibit relatively stationary behaviour and occur in
loose aggregations rather than dense schools. The aggregations found in the
study area consisted primarily of horse mackerel and cod.
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7.5.10.

Similarly, the results of fish monitoring programmes carried out in operational
wind farms in the UK do not suggest that major changes in fish species
composition, abundance or distribution have occurred. At North Hoyle, a
change in the diversity of organisms or the species composition of the benthic
and demersal community was not found. The annual post-construction beam
trawl surveys indicated that most of the fish species considered were broadly
comparable to previous years and within the long-term range. Some species
showed recent increases and decreases, but broadly mirrored regional trends
(Cefas 2009). At Barrow offshore wind farm, pre and post-construction otter
trawl survey results from the wind farm area showed similar patterns of
abundance, with the most frequently caught fish being dab, plaice, whiting and
lesser spotted dogfish. Results from control locations showed a similar pattern,
and found no significant differences between the catches of the two most
abundant species (dab and plaice) before and after installation of the wind farm.
No differences were found between the numbers caught at control locations and
within the wind farm area after the wind farm was constructed (Cefas 2009).

7.5.11.

Langhamer and Wilhelmsson (2009) carried out a field experiment to study the
potential for fish and crabs to colonise wave energy foundations and the effects
of manufactured holes. This study recorded a significantly higher abundance of
fish and crabs on the foundations compared to the surrounding soft substrate.

7.5.12.

It is likely that the greatest potential for positive effects exists for crustacean
species, such as crab and lobster, due to expansion of their natural habitats
(Linley et al. 2007) and the creation of additional refuge areas. Where
foundations and scour protection are placed within areas of sandy and coarse
sediments, this will represent novel habitat and new potential sources of food in
these areas and could potentially extend the habitat range of some shellfish
species. Post-construction monitoring surveys at the Horns Rev Offshore Wind
Farm noted that the hard substrates were used as a hatchery or nursery
grounds for several species, and was particularly successful for brown crab.

7.5.13.

Linley et al. (2007) suggest that the introduction of wind farm related structures
could extend the distribution of some shellfish mobile species such as crabs and
lobsters, as a result of increased habitat opportunities. At Horns Rev Offshore
Wind Farm, for example, it was found during post construction monitoring that
the wind farm site was being used as a nursery area by juvenile edible crabs
(Leonhard and Pedersen 2005). Colonisation of structures by commercial
shellfish species has also been reported at the artificial reef constructed in Poole
Bay in 1989, where attraction and fidelity was demonstrated for lobster and
edible crabs within three weeks of construction (Collins et al. 1992; Jensen et al.
1994). In addition, evidence of reproductive activity for a number of shellfish
species such as spider crabs, velvet crabs and presence of berried female
lobster was also found (Jensen et al. 1992).

7.5.14.

Based on the experience at Horns Rev Offshore Wind Farm and Poole Bay,
Linley et al. (2007) suggested that edible crab may be among the early
colonisers of operational wind farms. Experiments to study the potential for fish
and crabs to colonise wave energy foundations and the effects of manufactured
holes (Langhamer & Wilhelmsson 2009) recorded a significantly higher
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abundance of fish and crabs on the foundations compared to the surrounding
soft substrate.
7.5.15.

The colonisation of the new habitats may potentially lead to the introduction of
non-native and invasive species. With respect to fish and shellfish populations,
this may have indirect adverse effects on shellfish populations as a result of
competition. However, no non-native species were identified as present in the
area during the site-specific surveys. Some of the more common non-native
species that are now found in the waters of the UK such as the slipper limpet
Crepidula fornicata and the Chinese mitten crab Eriocheir sinensis prefer more
estuarine conditions and more sheltered, lower energy environments. There is
little evidence of adverse effects resulting from colonisation of other offshore
wind farms by non-native species; the post construction monitoring report for the
Barrow offshore wind farm demonstrated no evidence of invasive or alien
species on or around the monopiles (EMU 2008a), and a similar study of the
Kentish Flats monopiles only identified slipper limpet (EMU 2008b). A more
recent survey of wrecks on the Dogger Bank showed that the predominant
species found were typical of a North Sea rocky reef in moderate to strong
currents (Envision 2011). The main species found included the coral (dead
mans fingers) Alcyonium digitatum, plumose anemone Metridium senile, cod,
lobster, edible crab, tube worm Spirobranchus sp. and various ascidians.

7.6.

Introduction of hard substrate-impacts

7.6.1.

The impact of the introduction of hard substrate is predicted to be of local spatial
extent, long term duration (for the life-time of Dogger Bank Teesside A & B),
continuous and irreversible (during the lifetime of Dogger Bank Teesside A & B).
The impact is expected to have direct and indirect effects on fish and shellfish
receptors. The magnitude of effect is considered to be low for Dogger Bank
Teesside A, Dogger Bank Teesside B and Dogger Bank Teesside A & B.

7.6.2.

It is anticipated that any hard substrate associated with cable protection in the
Dogger Bank Teesside A & B Export Cable Corridor will only be introduced in
discrete areas and will not be continuous along large lengths of the Dogger
Bank Teesside A & B Export Cable Corridor. The magnitude of effect of the
introduction of hard substrate in this case is therefore considered to be
negligible.

Dogger Bank Teesside A
7.6.3.

As suggested by the findings of the above monitoring studies, there may be
potential for Dogger Bank Teesside A & B to be used as nursery and spawning
area and/or provide shelter and increased feeding opportunities to some fish
and shellfish species.

7.6.4.

The dominant natural substrate character of the construction area, (e.g., soft
sediment or hard rocky seabed), will determine the number of new species
found on the introduced vertical hard surface and associated scour protection.
When placed on an area of seabed which is already characterised by rocky
substrates, few species will be added to the area, but the increase in total hard
substrate could sustain higher abundance (Andersson & Öhman 2010).
Conversely, when placed on a soft seabed, most of the colonising fish will be
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from rocky (or other hard bottom) habitats, thus the overall diversity of the area
will increase (Andersson et al. 2009).
7.6.5.

The introduction of hard substrate has the potential to result in minor effects on
fish and shellfish; typically on an individual species basis rather than on the fish
and shellfish assemblage as a whole. Fish and shellfish are therefore
considered to be receptors of medium vulnerability, medium recoverability and
of local to international value. The sensitivity of the receptors is deemed to be
medium. Considering the low magnitude of the effect of the introduction of hard
substrate on fish and shellfish species, the impact is assessed as minor.
Whether this impact is beneficial or adverse will depend on the particular
species in question.

7.6.6.

In the event that there is a requirement for the seabed to be returned to its
original condition prior to the installation of Dogger Bank Teesside A & B
infrastructure, any beneficial effects arising from the introduction of hard
substrate will be removed during the decommissioning phase.

Dogger Bank Teesside B
7.6.7.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
7.6.8.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B Export Cable Corridor
7.6.9.

Cable protection may be required in discrete areas along the Dogger Bank
Teesside A & B Export Cable Corridor. The introduction of hard substrate is not
expected to be spatially continuous and will have little potential to result in
aggregation effects and/or changes to the fish and shellfish assemblage of the
area. Fish and shellfish are therefore considered as receptors of low
vulnerability, medium recoverability and of local to regional value. The
sensitivity of the receptors is therefore deemed to be low. When considered in
terms of the negligible effect, the impact of the introduction of hard substrate
associated with the Dogger Bank Teesside A & B Export Cable Corridor and the
impact is assessed to be negligible.

7.6.10.

In terms of hard substrate resulting in a loss of suitable substrate for herring
spawning, the worst case proportional loss of spawning area (assuming that the
total length of the cable corridor is protected) is anticipated to be 0.81km2,
equivalent to 0.008% of the total area of the inshore Flamborough herring
spawning grounds.

7.6.11.

The introduction of hard substrate has the potential to result in a loss 1.67km2 of
habitat and spawning area for sandeel, equivalent to 0.006% of the total area of
suitable habitat within the SA1 management area.

7.6.12.

Fish and shellfish (including herring and sandeel) are therefore considered as
receptors of low vulnerability, medium recoverability, and of local to regional
importance and therefore their sensitivity to the introduction of hard substrate
associated with the Dogger Bank Teesside A & B Export Cable Corridor is
deemed to be low. As the magnitude of the effect is negligible, and the impact is
assessed to be negligible.
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7.7.

Introduction of hard substrate impact assessment
summary

7.7.1.

A summary of the introduction of hard substrate impact assessment is given in
Table 7.2.

Table 7.2

Introduction of hard substrate impact assessment summary

Potential effect

Introduction of
hard substrate

Magnitude of effect

Receptor sensitivity

Impact

Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside
A&B
Low

Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside
A&B
Medium

Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside
A&B
Minor
adverse

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor
Negligible

Receptor

Fish and
shellfish
(general)

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor
Low

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor
Negligible

7.8.

Increases in suspended sediment concentration and
sediment re-deposition due to scour associated with
foundations - effects

7.8.1.

Over the period of operation, there is the potential for creation of sediment
plumes caused by seabed scour around non-scour protected wind turbine
foundations after they have been installed. No potential operational effects are
considered for the export and inter-array cables since they will be buried or
surface-layed and protected where cable burial is not feasible and protrude (with
armouring) only a small distance above the seabed.

7.8.2.

In Chapter 9 the effect of scour on sediment transport was modelled using a
worst case scenario with a gridded layout of 6MW conical GBS#1 foundations at
their minimum 750m spacing with a wider spaced grid of foundations across the
rest of each Dogger Bank Teesside A & B wind farm project, including platforms,
meteorological masts and vessel moorings. Two scenarios were tested as the
worst case for plume dispersion using a minimum construction period of two
years. These are a scenario after one year when 200 foundations are
operational subject to a 30-day simulation including a one-year storm, and a
scenario after two years when all 400 foundations are operational and subject to
a 30-day simulation including a larger 50-year storm. This modelling scenario is
actually based on Dogger Bank Teesside A & B being constructed together (400
turbine foundations in total, 200 constructed each year; 100 in Dogger Bank
Teesside A and Dogger Bank Teesside B respectively).

7.8.3.

The results show that the maximum suspended sediment concentration after
one year of operation at any time throughout the 30-day simulation period was
predicted to be 50-100mg/l above natural background levels (2mg/l). Maximum
concentrations reduce to background levels up to approximately 37km from the
project boundaries. The highest average suspended sediment concentration
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was 10-20mg/l reducing to background levels up to approximately 28km from
the project boundaries.
7.8.4.

After two years, the maximum concentration was predicted to increase to
greater than 200mg/l in areas up to 20km long and 6km wide along the
boundaries of the projects. Across the whole of both projects, maximum
suspended sediment concentrations were greater than 20mg/l reducing to
background levels (2mg/l) up to approximately 54km from the project
boundaries. The highest average concentrations after two years were 1050mg/l within the projects and up to 19km outside their boundaries. Average
concentrations reduce to background levels (2mg/l) up to approximately 36km
from the project boundaries.

7.8.5.

After one year, maximum sediment deposition of 0.1-0.5mm occurs within both
projects during the 30-day simulation period, reducing to 0.1mm up to
approximately 30km outside the project boundaries. Average deposition was
predicted to be mainly less than 0.1mm. Time series of bed thickness show that
throughout the footprint the maximum within the foundation layout doesn’t
exceed 0.7mm. The predicted bed thickness at the end of the 30-day simulation
period was effectively zero across much of the depositional area.

7.8.6.

After two years, maximum deposition of 0.5-5mm occurs across each project
with deposition reducing to less than 0.1mm up to 35km from the boundaries.
Average deposition is predicted to be 0.5-5mm between the projects reducing to
less than 0.1mm up to approximately 23km outside the project boundaries..
Time series of bed thickness show that the thickness within the foundation
layout may exceed 1mm continuously for up to 3.00 days. The predicted bed
thickness at the end of the 30-day simulation period was less than 0.1mm
across much of the depositional area.

7.8.7.

A comparison of operational scour volumes with naturally occurring release of
sediment during a one-year storm shows that predicted scour volumes are five
times less than half the volume that would be suspended without the
foundations in place. For a 50-year storm, scour volumes are six times less
than the volumes that would be suspended without the foundations in place
during a storm of the same magnitude.

7.9.

Increases in suspended sediment concentration and
sediment re-deposition due to scour associated with
foundations - impacts

Dogger Bank Teesside A
7.9.1.

The modelled outputs from Chapter 9 predict that concentrations of suspended
sediment and levels of sediment re-deposition during the operational phase
(Table 7.3) will be less than the potential effects of suspended sediment
concentrations and sediment re-deposition described for the construction phase
(see Table 6.4). The magnitude of the effect is judged to be low.

7.9.2.

The sensitivity of fish and shellfish receptors to suspended sediment and
sediment deposition are described previously in Section 6.5. Any such events
will have varying levels of effect dependent on the species and life history stage
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of the species. The sensitivity of fish and shellfish receptors is considered to be
low to medium. The significance of the impact is assessed to be minor
adverse.
Dogger Bank Teesside B
7.9.3.

As described above for Dogger Bank Teesside A (see Table 7.3).

Dogger Bank Teesside A & B
7.9.4.

As described above for Dogger Bank Teesside A and Dogger Bank Teesside B
(see Table 7.3).

Table 7.3
Increases in suspended sediment concentration and sediment re-deposition
due to scour associated with foundations impact assessment summary

Potential effect

Increases in
suspended
sediment
concentration and
sediment redeposition due to
scour associated
with foundations

F-OFC-CH-013 Issue 4.1

Magnitude of effect

Receptor sensitivity

Impact

Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside
A&B
Low

Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside
A&B
Low/
Medium

Dogger
Bank
Teesside
A, B and
Dogger
Bank
Teesside
A&B
Minor
adverse

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor
-

Receptor

Fish and
shellfish
(general)
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7.10.

Electromagnetic fields (EMF) - effects

7.10.1.

Molluscs, crustaceans, elasmobranch fish and teleost fish are able to detect
applied or modified magnetic fields. Species for which there is evidence of a
response to E and B fields include elasmobranches (sharks, skates and rays),
river lamprey, sea lamprey, cod (E field only), European eel, plaice and Atlantic
salmon (Gill et al. 2005). Data on the use that marine species make of these
capabilities is limited, although it can be inferred that the life functions supported
by an electric sense may include detection of prey, predators or conspecifics to
assist with feeding, predator avoidance, and social or reproductive behaviours.
Life functions supported by a magnetic sense may include orientation, homing,
and navigation to assist with long or short-range migrations or movements (Gill
et al. 2005; Normandeau et al. 2011). Therefore, the EMF emitted by subsea
cables may interfere with these functions in areas where the cable EMF levels
are detectable by the organism. This may cause an expenditure of energy in
moving to areas which may not be suitable for finding either prey species or
members of the same species, or in moving away from areas where predators
are mistakenly located.

7.10.2.

As previously mentioned the potential effects associated with EMF will be
mitigated through the use of armoured array and export cables. In addition,
cables will be buried where feasible, further mitigating potential EMF associated
impacts on fish and shellfish receptors. In instances where adequate burial
cannot be achieved, alternative protection measures, as described in
Chapter 5, will be used.

7.10.3.

A number of different cabling options are included in the project description for
array and export cables. For the purposes of defining the worst case scenario
the highest rating option for each type of cable and the maximum cabling length
are considered to constitute the worst case, as this is expected to result in the
strongest associated fields and total area affected. A summary of the
parameters used in the assessment for each cable type is given below.

Array cables per project
Inter-Array cables


Alternating Current (AC) three core cable of maximum voltage 72.5kV;



Maximum length of cabling: 950km; and



Protected with concrete mattresses, pipes, half pipes or cable clips where
burial is not feasible.

Inter-Platform cables


High Voltage Alternating Current (HVAC) cables of maximum voltage
400kV;



Maximum number of cables: eight;



Maximum length of cabling: 320km; and



Protected with rock placement, concrete mattresses, steel bridging or
concrete bridging where burial is not feasible.
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7.10.4.

AC cables generate an electric field (E) and a magnetic field (B). The total E
field cancels itself out to a large extent and the remaining E is shielded by the
metallic sheath and cable armour. The B fields generated by AC cables are,
however, constantly changing. The varying B produce associated induced
electric fields (iE), therefore both B and iE will be generated by inter array cables
during the operational phase of Dogger Bank Teesside A & B.

7.10.5.

Export cables per project:


HVDC of maximum voltage of 550kV;



Maximum number of cables: one pair (two cables per circuit);



Maximum length of export cable Dogger Bank Teesside A: 573km



Maximum length of export cable Dogger Bank Teesside B: 484km



Protected with rock burial, concrete mattresses, pipes, half-pipes, or cable
clips where burial is not feasible.

7.10.6.

Unlike AC cables, iE fields will not be produced directly by Direct Current (DC)
cables. In the marine environment, however, organisms and tidal streams will
pass through the static B field and this will indirectly result in the production of an
iE field. As a result, both B and iE fields will also be produced during the
operational life of the export cables. It should be noted, that in the particular
case of DC cables, if these are bundled, the strength of the B field will be
significantly reduced.

7.10.7.

The strength of the B fields generated by both AC and DC cables decreases
exponentially, horizontally and vertically, with distance from the source. An
indication of this is given for AC and DC cables in Table 7.4 and Table 7.5
respectively. These show averaged predicted magnetic fields at intervals above
and horizontally along the seabed for a number of AC and DC projects, as
provided in Normandeau et al. (2011). Since the strength of the magnetic field
decreases with distance from the source, the potential effect of EMF on fish and
shellfish will likely be influenced by the position of particular species in the water
column and water depth.

Table 7.4

Averaged magnetic field strength values from AC cables

Distance (m) above seabed

0
5
10
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Magnetic field strength (μT)
Horizontal distance (m) from cable
0
4
7.85
1.47
0.35
0.29
0.13
0.12

Chapter 13 Page 165

10
0.22
0.14
0.08

© 2014 Forewind

DOGGER BANK
TEESSIDE A & B

Table 7.5

Averaged magnetic field strength values from DC cables above and
horizontally along the seabed assuming 1m burial (Normandeau et al. 2011)
Magnetic field strength (μT)

Distance (m) above seabed
0
5
10

Horizontal distance (m) from cable
0
4
78.27
5.97
2.73
1.92
0.83
0.74

10
1.02
0.75
0.46

7.10.8.

Although cable burial does not completely mitigate B or iE fields, it reduces
exposure of electromagnetically sensitive species to the strongest EMF that
exist at the ‘skin’ of the cable, owing to the physical barrier of the substratum
(OSPAR 2008). In instances where adequate burial cannot be achieved, it is
anticipated that alternative protection, as described in Chapter 5, will be used.
Fish and shellfish species will, therefore, not be directly exposed to the strongest
EMF as a result of the physical barrier provided by either cable burial or cable
protection.

7.10.9.

Given the EMF related effects may potentially occur in a relatively small area,
limited to the immediate vicinity of the cables, the magnitude of the effect of
EMF is considered to be low for Dogger Bank Teesside A, Dogger Bank
Teesside B, Dogger Bank Teesside A & B and for the Dogger Bank Teesside A
& B Export Cable Corridor.

7.10.10.

A summary of species for which there is evidence of a response to E and B
fields is provided in Table 7.6 and Table 7.7 as provided in Gill et al. (2005)

Table 7.6
Species found in UK coastal waters for which there is evidence of a
response to E fields. Gill et al. (2005)
Species / species groups

Latin name

Elasmobranchs
Lesser Spotted Dogfish

Scyliorhinus canicula

Blue shark

Prionace glauca

Thornback ray

Raja clavata

Round ray

Rajella fyllae

Agnatha
River lamprey

Lampetra fluviatilis

Sea lamprey
Teleosts
European eel

Petromyzon marinus

Cod

Gadus morhua

Plaice

Pleuronectes platessa

Atlantic salmon

Salmo salar
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Table 7.7

Species found in UK waters for which there is evidence of a response to B
fields.

Species / species groups

Latin name

Elasmobranchs
All elasmobranchs possess the ability to detect magnetic fields
Agnatha
River lamprey

Lampetra fluviatilis

Sea lamprey

Petromyzon marinus

Teleosts
European eel

Anguilla anguilla

Plaice

Pleuronectes platessa

Atlantic salmon

Salmo salar

Sea trout

Salmo trutta

Yellowfin tuna

Thunnus albacares

Crustaceans
Lobster, crabs, shrimps and prawns

Specific cases non-UK
Decapoda: Crangon crangon
Isopoda: Idotea baltica
Amphipoda: Talorchestia martensii ,Talitrus saltator

Molluscs
Snails, bivalves and squid

Specific case non-UK
Nudibranch: Tritonia diomedea (Willows 1999)

7.11.

Electromagnetic fields (EMF) - Impacts

7.11.1.

The principal species groups potentially present in Dogger Bank Teesside A,
Dogger Bank Teesside B and the Dogger Bank Teesside A & B Export Cable
Corridor for which there is evidence of a response to EMF are as follows:


Elasmobranchs;



Diadromous migratory species: European eel, river and sea lamprey and
salmon and sea trout;



Other fish species: cod and plaice; and



Shellfish species.

Elasmobranchs
7.11.2.

Elasmobranchs are the major group of organisms known to be electrosensitive.
They possess specialised electroreceptors called Ampullae of Lorenzini. These
species naturally detect bioelectric emissions from prey, conspecifics and
potential predators/competitors (Gill et al. 2005). They are also known to either
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detect magnetic fields using their electronsensory systems or through a yet-tobe described magnetite receptor system (Normandeau et al. 2011). Magnetic
field detection is thought to be used as a means of orientation in
elasmobranches, however, evidence for magnetic orientation by sharks and
rays is limited to date (Meyer et al. 2005) and there is currently debate on the
actual mechanisms used (Johnsen and Lohmann 2005).
7.11.3.

Elasmobranchs may be confused by anthropogenic E field sources that lie
within similar ranges to natural bioelectric fields. Both attraction and repulsion
reactions have been observed associated with E-fields in elasmobranch
species. Gill and Taylor (2001) found limited laboratory based evidence that the
lesser spotted dogfish avoids DC E-fields at emission intensities similar to those
predicted from offshore wind farm AC cables. The same fish were attracted to
DC emissions at levels predicted to emanate from their prey. Laboratory studies
have found both AC and DC artificial electric fields stimulated feeding responses
in elasmobranchs (Kalmijn 1982; Tricas and Sisneros 2004; Kimber et al. 2011).
Research by Gill et al. (2009) found that lesser spotted dogfish were more likely
to be found within the zone of EMF emissions, and some thornback ray showed
increased movement around the cable when the cable was switched on.
Responses were, however, unpredictable and did not always occur, appearing
to be species dependent and individual specific. Recent research on lesser
spotted dogfish (Kimber et al. 2011) suggests that although they possess the
ability to distinguish certain artificial E fields, sharks are either unable to
distinguish, or showed no preference between similar strength, anthropogenic
(dipole) and natural (live crab) DC E fields.

7.11.4.

Information gathered as part of the monitoring programme undertaken at Burbo
Bank suggest that certain elasmobranch species (sharks, skates and rays) do
feed inside the wind farm and demonstrated that they are not excluded during
periods of low power generation (Cefas 2009). Monitoring at Kentish Flats
found an increase in thornback ray, smooth hound and other elasmobranchs
during post construction surveys in comparison to surveys before construction.
It appeared, however, that there was no discernible difference between the data
for the wind farm site and reference areas, including population structure
changes. It was therefore concluded that the population increase observed was
unlikely to be related to the operation of the wind farm (Cefas 2009).

Dogger Bank Teesside A
7.11.5.

Few sharks and rays were captured in fish characterisation surveys and their
relative abundance in the vicinity of Dogger Bank Teesside A is considered to
be low. However, elasmobranchs typically have wide distribution ranges and
defined nursery grounds for spurdog and tope overlap with both Dogger Bank
Teesside A and Dogger Bank Teesside B. Therefore, there is considerable
potential for these species to transit Dogger Bank Teesside A.

7.11.6.

EMF produced by the array cables is expected to result in temporary
behavioural reactions, rather than long term impacts on feeding, migration or
confusion in elasmobranch species. A medium level of interaction between
elasmobranchs and EMF is therefore expected. Elasmobranch species are
considered as receptors of medium vulnerability, medium recoverability and
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local value, therefore they are receptors of medium sensitivity. As previously
defined, the magnitude of the effect is considered to be low. EMF related effects
are therefore assessed to result in a minor adverse impact.
Dogger Bank Teesside B
7.11.7.

As described for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
7.11.8.

The assessment for both Dogger Bank Teesside A and Dogger Bank Teesside
B individually also applies to Dogger Bank Teesside A & B combined.

7.11.9.

As described in detail in Appendix 13A, a number of elasmobranch species are
expected to be found along the Dogger Bank Teesside A & B Export Cable
Corridor. Starry smoothhound, lesser spotted dogfish, spotted ray and
thornback ray were all recorded in the Dogger Bank Teesside A & B Inshore
Export Cable Corridor Study Area in trammel net surveys. In addition, the
Dogger Bank Teesside A & B Export Cable Corridor falls within the wide nursery
grounds defined for spurdog.

7.11.10.

Elasmobranchs are expected to make limited use of the Dogger Bank Teesside
A & B Export Cable Corridor Study Area in the context of their wide distribution
ranges. In addition, EMF associated with export cables are only expected to
result in temporary behavioural reactions, rather than long term impacts on
feeding, migration or confusion. In light of this, elasmobranchs are considered
to be receptors of medium vulnerability, medium recoverability and local value;
therefore they are receptors of medium sensitivity. The magnitude of the effect
is assessed as low and EMF is anticipated to result in a minor adverse impact.

Diadromous migratory species
7.11.11.

European eel possess magnetic material of biogenic origin of a size suitable for
magnetoreception (Hanson et al. 1984; Hanson and Walker 1987; Moore and
Riley 2009) and are thought to use the geomagnetic field for orientation
(Karlsson 1985). In addition, their lateral line has been found to be slightly
sensitive to electric current (Berge 1979; Vriens and Bretschneider 1979).
Research carried out on salmon and sea trout also indicates that these species
are able to respond to magnetic fields (Formicki et al. 2004; Tanski et al. 2005;
Sadowski et al. 2007; Formicki and Winnicki 2009). The presence of magnetic
material suitable for magnetoreception has been found in Atlantic salmon
(Moore et al. 1990), as has the ability of this species to respond to electric fields
(Rommel and McLeave 1973).

7.11.12.

Lampreys possess ampullary electroreceptors that are sensitive to weak, lowfrequency electric fields (Bodznick and Northcutt 1981; Bodznick and Preston
1983); however, information on the use that they make of the electric sense is
limited. It is likely however that they use it in a similar way as elasmobranchs to
detect prey, predators or conspecifics and potentially for orientation or
navigation (Normandeau et al. 2011).

Dogger Bank Teesside A
7.11.13.

Dogger Bank Teesside A is located 196km offshore, therefore it is expected that
diadromous migratory species will not be subject to EMF associated with array
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cables prior to river entry or immediately after leaving rivers. They may,
however, occasionally transit Dogger Bank Teesside A, and there is, therefore,
potential for EMF associated with the array to affect these species during
migration and/or feeding activity.
7.11.14.

As previously mentioned, the strength of E and B fields decreases quickly with
distance to the source, hence potential effects on movement and behaviour in
salmonids, likewise in other pelagic species, would be closely linked to the
proximity of the fish to the source of EMF. Gill and Bartlett (2010) suggest that
any potential EMF associated effect on the migration of salmon and sea trout is
dependent on the depth of water and the proximity of natal rivers to
development sites. The migration of Atlantic salmon in the Baltic Sea for
example seems to continue unaffected, despite the presence of a number of
operating HVDC cables in the path of the migration route (Walker 2001). The
level of effect-receptor interaction between EMF associated with the array
cables and salmon and sea trout is considered to be small. These species are
considered to be receptors of medium vulnerability, medium recoverability and
regional to national importance therefore they are deemed to be of medium
sensitivity. The magnitude of the effect is considered to be low therefore the
effect of EMF on salmonids is assessed to result in a minor adverse impact.

7.11.15.

As suggested above for salmonids, European eel may also occasionally transit
Dogger Bank Teesside A as part of their migration. A number of studies have
been carried out in relation to the migration of eels and the effects of EMF
derived from offshore wind farm cables. Experiments undertaken at the
operational wind farm of Nysted detected barrier effects. However, correlation
analysis between catch data and data on power production showed no
indication that the observed effects were attributable to EMF. Furthermore,
mark and recapture experiments showed that eels did cross the export cable
(Hvidt et al. 2005). Similarly research by Westerberg (1999) on HVDC cables
and eel migration found some effects associated with the magnetic disturbance
were likely to occur although the consequences appeared to be small. In
addition, no indication was found that the cable constituted a permanent
obstacle to migration, either for adult eels or for elvers.

7.11.16.

Further research, where 60 migrating silver eels were tagged with ultrasonic
tags and released north of a 130 kV AC cable, found swimming speeds were
significantly lower around the cable than in areas to the north and south
(Westerberg and Lagenfelt 2008). It was noted that no details on the behaviour
during passage over the cable were recorded and possible physiological
mechanisms explaining the phenomenon were unknown. Based on the results
of Westerberg and Lagenfelt (2008) before publication, Öhman et al. (2007)
suggested that even if an effect on migration was demonstrated, the effect was
small, and on average the delay caused by the passage was approximately 30
minutes. Based on the above, a medium degree of interaction between EMF
and European eel is expected to occur. European eel are therefore considered
to be receptors of medium vulnerability, medium recoverability and national
importance, therefore they are deemed to be of medium sensitivity. The
magnitude of the effect is considered to be low thus EMF related effects are
assessed to result in a minor adverse impact.
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7.11.17.

The information available to date on the response lamprey have to E fields is
limited. Chung-Davidson (2008) found that weak electric fields may play a role
in their reproduction and it was suggested that electrical stimuli provoke different
behaviour in feeding-stage and spawning-stage sea lampreys. Lampreys
spawn in freshwater therefore will only be exposed to EMF if migration routes to
freshwater spawning sites cross areas with EMF influence. The degree of
interaction between lampreys and EMF is anticipated to be very small.
Lampreys are considered of low vulnerability, medium recoverability and
international importance, therefore they are deemed to be of low sensitivity and
effects associated with EMF are assessed to result in a minor adverse impact.

Dogger Bank Teesside B
7.11.18.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
7.11.19.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B Export Cable Corridor
7.11.20.

Diadromous species are more likely to cross export cables than array cables,
particularly in the Inshore Dogger Bank Teesside A & B Export Cable Corridor
Study Area. The Dogger Bank Teesside A & B Export Cable Corridor landfall is
situated between two designated ‘principal salmon rivers’; the Yorkshire Esk to
the south and the Tees immediately to the north. Both of these rivers support
populations of salmonids. However, given the distance between the landfall site
and the mouths of the Esk and the Tees, it is not expected that diadromous
species will be subject to the effect of EMF prior to or immediately after leaving
the rivers.

7.11.21.

The effect-receptor interaction for diadromous species is anticipated to be low.
Salmon and sea trout are considered to be receptors of low vulnerability,
medium recoverability and national importance, therefore they are deemed to be
receptors of low sensitivity. The magnitude of the effect is low and the effect of
EMF on salmonids is, therefore, assessed to result in a minor adverse impact.

7.11.22.

European eel is considered as a receptor of low vulnerability, medium
recoverability and national value, therefore European eel is deemed to be a
receptor of low sensitivity. The magnitude of the effect is low and the impact
associated with EMF is considered to be minor adverse.

7.11.23.

Lampreys are considered as receptors of low vulnerability, medium
recoverability and international value, therefore they are deemed to be receptors
of low sensitivity. The magnitude of the effect is low and the impact associated
with EMF is considered to be minor adverse.

Other Fish Species
7.11.24.

Further to the species described above, as shown in Table 7.6 and Table 7.7
there is some evidence of a response to EMF in other fish species, such as cod
and plaice VERs (Gill et al. 2005).
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Dogger Bank Dogger Bank Teesside A
7.11.25.

The results of post-construction monitoring carried out in operational wind farms
do not suggest that EMF have resulted in significant detrimental impacts on
these species. Lindeboom et al. (2011) suggests that the presence of the
foundations and scour protection and potential changes in the fisheries related
to offshore wind farm development would have the most impact upon fish
species. Similarly, Leonhard and Pedersen (2006) indicate that noise from the
wind turbines and EMF from cabling do not seem to have a major impact on fish
and other mobile organisms attracted to the hard bottom substrates for foraging,
shelter and protection. In line with this, research carried out at the Nysted
offshore wind farm (Denmark), focused on detecting and assessing possible
effects of EMF on fish during power transmission, and found no differences in
the fish community composition after the wind farm was operational (Hvidt et al.
2005). Whilst effects on the distribution and migration of four species were
observed (European eel, flounder, cod and Baltic herring), it was recognised that
the results were likely to be valid on a very local scale, and only on the individual
level, and that an impact on a population or community level was likely to be
very limited.

7.11.26.

Taking the above into account, it is expected that EMF will only result in short
term, temporary behavioural effects on these species. All other fish and
shellfish receptors are deemed to be of low vulnerability and are of local to
regional importance in the fish and shellfish study area. The sensitivity of these
receptors is therefore, considered to be low. Magnitude is deemed to be low
therefore the impact is assessed as minor adverse.

Dogger Bank Teesside B
7.11.27.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
7.11.28.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B Export Cable Corridor
7.11.29.

There is some evidence of a response to EMF in teleost species such as cod
and plaice. The results of monitoring programmes carried out in operational
wind farms do not suggest that EMF have resulted in a detrimental impact on
these species. Leonhard and Pedersen (2006) indicate that EMF from cabling
do not seem to have a major impact on fish and other mobile organisms
attracted to the hard bottom substrates for foraging, shelter and protection.

7.11.30.

It is therefore expected that EMF will at worst, result in short term, temporary
behavioural effects on these species. The “other fish species” receptor group
are deemed to be of low vulnerability and are of local to regional importance in
the study area. The sensitivity of these receptors is therefore, considered to be
low. Magnitude is deemed to be low therefore the impact is assessed as
minor adverse.

Shellfish
7.11.31.

Research on the ability of marine invertebrates to detect EMF has been limited.
Although there is no direct evidence of effects to invertebrates from undersea
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cable EMF (Normandeau et al. 2011), the ability to detect magnetic fields has
been studied for some species and there is evidence in some of a response to
magnetic fields, including molluscs and crustaceans (Table 7.6).
7.11.32.

Crustacea, including lobster and crabs, have been shown to demonstrate a
response to B fields, with the spiny lobster Panulirus argus shown to use a
magnetic map for navigation (Boles and Lohmann; 2003). However, it is
uncertain if other crustaceans including commercially important brown crab and
European lobster are able to respond to magnetic fields in this way. Limited
research undertaken with the European lobster found no neurological response
to magnetic field strengths considerably higher than those expected directly over
an average buried power cable (Normandeau et al. 2011; Ueno et al. 1986).
Indirect evidence from post construction monitoring programmes undertaken in
operational wind farms do not suggest that the distribution of potentially
magnetically sensitive species of crustaceans or molluscs have been affected
by the presence of submarine power cables and associated magnetic fields.

Dogger Bank Teesside A
7.11.33.

The principal shellfish species identified in Appendix 13A appear to be more
abundant in areas closer to shore, making them more relevant to the Dogger
Bank Teesside A & B Export Cable Corridor than within the boundaries of
Dogger Bank Teesside A. Species such as brown shrimp and velvet crab have,
however, been found within Tranche A in relatively high numbers. Other
species such as edible crab and queen scallop have also been found
occasionally during survey work within Tranche A.

7.11.34.

Research undertaken by Bochert and Zettler (2004), where a number of
species, including the brown shrimp and mussels Mytilus edulis both found in
UK waters, were exposed to a static magnetic field of 3.7mT for several weeks,
found no differences in survival between experimental and control animals. The
effect of EMF on shellfish is, therefore, expected to be limited to behavioural
responses.

7.11.35.

The role of the magnetic sense in invertebrates has been hypothesised to
function in relation to orientation, navigation and homing, using geomagnetic
cues (Cain et al. 2005; Lohmann et al. 2007). Research undertaken on the
Caribbean spiny lobster Panulirus argus (Boles and Lohmann 2003) suggests
that this species derives positional information from the Earth’s magnetic field
which is used during long distance migration. Nephrops and European lobster
belong to the same taxonomic family (Nephropidae) and neither are known to
undertake significant long distance migrations. Indeed limited research
undertaken with the European lobster found no neurological response to
magnetic field strengths considerably higher than those expected directly over
an average buried power cable (Ueno et al. 1986; Normandeau et al. 2011).

7.11.36.

Indirect evidence from monitoring programmes undertaken in operational wind
farms do not suggest that the distribution of potentially magnetically sensitive
species of crustaceans or molluscs have been affected by the presence of
submarine power cables and associated magnetic fields. In this context,
however, the lack of shellfish specific EMF monitoring programmes should be
recognised. As a result of the information provided above shellfish species are
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considered receptors of low vulnerability, medium recoverability and local
regional importance. Their sensitivity is low, the magnitude is low and EMF
related effects are assessed to result in a minor adverse impact.
Dogger Bank Teesside B
7.11.37.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
7.11.38.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B Export Cable Corridor
7.11.39.

The degree of interaction between shellfish species and B fields associated with
the Dogger Bank Teesside A & B Export Cable Corridor is expected to be very
small. Whilst some species may use the earth’s magnetic field for orientation,
there is no evidence to date to suggest that EMF associated with offshore wind
farms have potential to result in significant effects on shellfish species. Indirect
evidence from monitoring programmes undertaken in operational wind farms do
not suggest that the distribution of potentially magnetically sensitive species of
crustaceans or molluscs have been affected by the presence of submarine
power cables and associated B fields. Research undertaken by Bochert and
Zettler (2004), where a number of commercially important shellfish species such
as brown shrimp and mussels were exposed to a static magnetic field of 3.7 mT
for several weeks. This field strength was chosen to represent a maximum
value which could be emitted by cables associated with offshore wind farms and
is considerably higher than the averaged values outlined in Table 7.4 and
Table 7.5 (Normandeau et al. 2011). The experiment tested both long term
survival and fitness (measured by condition and gonosomatic indices) in
experimental and control animals and found no significant differences between
treatments. The functional role of the magnetic sense in invertebrates is
hypothesized to be for orientation, navigation and homing using geomagnetic
cues (Cain et al. 2005; Lohmann et al. 2007). As a result of research
undertaken by Bochert and Zettler (2004), in addition to that of Normandeau et
al. (2011) and Ueno et al. 1986, it is assumed that Nephrops will not be
impacted by EMF.

7.11.40.

There is a general lack of information and research on the potential changes in
water/sediment temperature as a result of the installation of sub-sea power
cables. When electric energy is transported, increased temperature of the cable
surface can sometimes lead to subsequent warming of the surrounding
environment. The two main types of offshore cable used in the offshore wind
sector are HVAC and HVDC. In general, thermal radiation can be expected to
be greater for HVAC cables than for HVDC cables at equal transmission rates
(OSPAR commission; 2009). This is because transmission losses for HVDC
cables are significantly lower than for HVAC cables. Field measurements
carried out to assess thermal radiation from wind farm cables at the Nysted wind
farm (Denmark) showed an average variation of 0.8K directly above (25cm) an
installed 132kV HVAC cable relative to a control site. Less deviation was found
in lateral locations (30cm to the side) indicating attenuation was rapid within the
sediment (Meibner et al. 2007). Measurements at the sediment surface
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however were the same as ambient conditions suggesting little heating effect on
the overlying water column. Therefore, it is not expected that temperature
radiation as a result of EMF will impact shellfish species in the area.
7.11.41.

Taking the degree of interaction between shellfish receptors and the effect of
EMF, and the fact that shellfish are receptors of low vulnerability, medium
recoverability and local importance. Their sensitivity is low, the magnitude is low
and the impact is therefore anticipated to be minor adverse.

7.12.

EMF impact assessment summary

7.12.1.

A summary of the EMF impact assessment is given in Table 7.8.

Table 7.8

EMF impact assessment summary

Potential effect

EMF

Effect
magnitude
Dogger Bank
Teesside A, B
Dogger Bank
Teesside A &
B
Dogger Bank
Teesside A &
B Export
Cable Corridor
Low

Receptor

Receptor sensitivity

Impact

Dogger
Bank
Teesside A,
B
Dogger
Bank
Teesside A
&B

All areas

Dogger
Bank
Teesside
A&B
Export
Cable
Corridor

Elasmobranchs

Medium

Minor
adverse

Diadromous
migratory
species

Salmon
and sea
trout
European
sea eel

Medium

Medium

Medium

Medium

Lamprey

Low

Low

7.13.

Operational noise-effects

7.13.1.

The main source of noise during operation originates from the wind turbines
gearbox and generator. In addition, noise would also result from surface
vessels servicing the wind farm. The radiated levels from the wind turbines are
low and the spatial extent of the potential effect on marine receptors is generally
considered to be small and unlikely to result in injury. Measurements of
operational noise at a series of UK wind farm sites (Nedwell et al. 2007) found
that in general, the noise levels generated were very low, being only marginally
above ambient noise levels.

7.13.2.

In this context a major contribution to the ambient noise would result from seastate, which would be expected to increase as the wind turbine rotational speed
increases with wind speed. Increased ambient noise may, therefore, exceed
wind turbine noise (Tougaard and Henriksen 2009). Furthermore, considering
the operational noise of the wind farm and any associated service vessels, the
ambient noise levels within Dogger Bank Teesside A and Dogger Bank
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Teesside B would be expected to be lower than those present in the vicinity of
the shipping lanes to the north and south.
7.13.3.

Given the low noise levels predicted, any risk of significant behavioural
disturbance on fish would be limited to the area immediately surrounding the
wind turbine, which represents a very small proportion of the area of Dogger
Bank Teesside A & B. Similarly, the combined area affected taking account of
Dogger Bank Teesside A & B would be small.

7.13.4.

Taking the above into account, the magnitude of the effect of operational noise
on fish and shellfish receptors is considered to be low for Dogger Bank Teesside
A, Dogger Bank Teesside B and Dogger Bank Teesside A & B.

7.14.

Operational noise- impacts

Dogger Bank Teesside A
7.14.1.

Research by Wahlberg and Westerberg (2005) found that operational noise did
not have any destructive effect upon the hearing ability of fish, even within
distances of a few meters. It was estimated that fish would only be consistently
scared away from wind turbines at ranges shorter than 4m and only at high wind
speeds (higher than 13 m/s).

7.14.2.

Post-construction monitoring of hard substrate communities at Horns Rev
Offshore Wind Farm (Leonhard and Pedersen 2005) found, based on
comparisons with fish fauna on shipwrecks in other parts of the North Sea, that
there was great similarity in the species observed, including benthic species.
The authors note that there was no indication that noise or vibrations from the
wind turbines had any impacts on the fish community. This is in line with the
findings of post construction monitoring carried out in other wind farms
described in the ‘Introduction of Hard Substrate’ section above (i.e. Winter et al.
2010; Stenberg et al. 2011; Lindeboom et al. 2011; Couperus et al. 2010).

7.14.3.

Taking the above into account it is reasonable to assume that the effect of
operational noise on fish and shellfish will be limited and the level of interaction
is low. Fish and shellfish receptors are therefore, considered to be of low
vulnerability, high recoverability and of local to international value. The
sensitivity of these receptors is deemed to be low and in the context of the low
magnitude of the operational noise, the effect is assessed to result in a minor
adverse impact.

Dogger Bank Teesside B
7.14.4.

As assessed above for Dogger Bank Teesside A.

Dogger Bank Teesside A & B
7.14.5.

As assessed above for Dogger Bank Teesside A.

7.15.

Operational noise impact assessment summary

7.15.1.

A summary of the operational noise impact assessment on fish and shellfish
receptors is given below in Table 7.9

F-OFC-CH-013 Issue 4.1

Chapter 13 Page 176

© 2014 Forewind

DOGGER BANK
TEESSIDE A & B

Table 7.9

Operational noise impact assessment summary
Magnitude
Dogger Bank
Teesside A, B and
Dogger Bank
Teesside A & B
Low

Potential effect

Operational noise

Receptor

Fish and shellfish
(general)

Sensitivity

Impact

Dogger Bank
Teesside A, B and
Dogger Bank
Teesside A & B
Low

Dogger Bank
Teesside A, B and
Dogger Bank
Teesside A & B
Minor adverse

7.16.

Changes to fishing activity

7.16.1.

Changes to fishing activity as a result of the installation of Dogger Bank
Teesside A and Dogger Bank Teesside B could potentially affect fish and
shellfish species. Primarily this would be species commercially targeted and/or
caught as by-catch, although a wider range of organisms may also be affected
due to changes in seabed communities associated with seabed disturbance.
Physical disturbance of habitat arising from the passage of fishing gear over the
seabed occurs in a number of ways (Kaiser et al. 2003):


Disturbance to upper layers of seabed causing short-term re-suspension of
sediment, re-mineralisation of nutrients and contaminants, and re-sorting of
sediment particles;



Direct removal, damage, displacement or death of a proportion of the
animals and plants living in or on the seabed;



A short term attraction of carrion consumers into the path of fishing gear;
and



The alteration of habitat structure.

7.16.2.

A reduction in fishing activity in Dogger Bank Teesside A & B may benefit
seabed communities, this could in turn have a positive effect on fish and
shellfish species, provided the productivity of the area increases. In addition,
target and by-catch species would be positively affected through a direct
decrease in fishing mortality on a site specific basis. The potential displacement
of fishing into other sensitive areas should, however, be recognised.

7.16.3.

As indicated in Chapter 15 there may be potential for some decrease in fishing
effort within Dogger Bank Teesside A and Dogger Bank Teesside B during the
operational phase. In the case of the Dogger Bank Teesside A & B Export
Cable Corridor it is expected that fishing activities will continue at levels similar
to those prior to cable installation (see Chapter 15, paragraph 8.2.35). Taking
the relatively small levels of change expected in fishing activity during the
operational phase, the magnitude of the effect is considered to be low. This is
considered to be the case for Dogger Bank Teesside A, Dogger Bank Teesside
B and Dogger Bank Teesside A & B Export Cable Corridor.

7.16.4.

The sensitivity of fish and shellfish species to changes in fishing activity will vary
depending on the species under consideration and where fishing effort is
displaced to. It is not possible however to undertake a detailed assessment at
this early stage. It is considered that if there is a small to medium degree of
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interaction between fish and shellfish receptors then the effect may occur. Fish
and shellfish receptors are therefore expected to, at worst, be of medium
vulnerability, medium recoverability and regional importance, therefore they are
deemed to be of medium sensitivity. The magnitude is considered to be low as
a result the effect associated with changes to fishing activity is not anticipated to
result in an impact above minor adverse.

7.17.

Changes to fishing activity impact assessment
summary

7.17.1.

A summary of the changes to fishing activity impact assessment is given in
Table 7.10.

Table 7.10

Changes to fishing activity impact assessment summary

Potential effect

Changes to fishing activity

F-OFC-CH-013 Issue 4.1

Magnitude of
effect
Dogger Bank
Teesside A, B
and Dogger
Bank Teesside
A&B
Low

Receptor

Fish and shellfish
(general)

Chapter 13 Page 178

Receptor
sensitivity
Dogger Bank
Teesside A, B
and Dogger
Bank Teesside
A&B
Medium

Impact
Dogger Bank
Teesside A, B
and Dogger
Bank Teesside
A&B
Minor adverse
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8.
8.1.1.

Impacts during Decommissioning
The principal potential effects on fish and shellfish species associated with
decommissioning are as follows:


Physical disturbance of seabed habitat;



Increased suspended sediment concentrations and increased sediment
deposition;



Noise; and



Loss of artificial habitat/colonising structures.

8.1.2.

For the purposes of this assessment and in the absence of detailed information
on decommissioning schedules and methodologies at this early stage, it is
assumed that any impacts derived from the decommissioning phase will at worst
be of no greater impact than those during the construction. Impacts during
construction are not anticipated to be greater than minor adverse.

8.1.3.

As indicated in Chapter 5 it is currently envisaged that piled foundations would
be cut below seabed level with the protruding section being removed. In the
case of GBS foundations it may be preferable to leave the structures on the
seabed to preserve the marine habitat that has been established there during
the operational phase, subject to discussion with key stakeholders and
regulators. This may also be the case in terms of removal of scour protection.

8.1.4.

Foundation cutting or dredging and seabed disturbance resulting from removal
of cables and cable protection may cause short-term increases in suspended
sediment concentrations, however since there will be no need for seabed
preparation or pile drilling, and considering the possibility that cables will be left
in situ, any increase in suspended sediment concentration will be less than that
described for the construction phase.

8.1.5.

It should be noted that pile driving is not expected to be required during
decommissioning. As a result, noise related effects associated with this phase
are expected to be considerably below those previously assessed for the
construction phase.
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9.

Inter-relationships

9.1.1.

The assessment of the impacts arising from construction, operation and
decommissioning of Dogger Bank Teesside A, Dogger Bank Teesside B and the
Dogger Bank Teesside A & B Export Cable Corridor given above, indicates that
impacts on receptors addressed in other ES chapters may potentially further
contribute to the impacts assessed on fish and shellfish species and vice versa.
The objective of this section is to identify where the accumulation of residual
impacts on a single receptor, and the relationship between those impacts, gives
rise to a need for additional mitigation.

9.1.2.

The principal linkages identified are summarised in Table 9.1 below. No interrelationships have been identified where an accumulation of residual impacts on
fish and shellfish ecology gives rise to a need for additional mitigation.

Table 9.1

Fish and shellfish ecology inter-relationships

Inter-relationship

Relevant sections

Linked chapters

Impacts on seabed habitats

Impact assessment sections 6 - 8

Chapter 9 Marine Physical
Processes
Chapter 12 Marine and Intertidal
Ecology

Impacts on commercial
species
Impacts on fish species due to
pollutants from sediment and
accidental spillage as well as
an increase in turbidity
Effects on key prey species

Commercial species have been
taken into account across the whole
of this chapter.
Impact assessment Section 6.2 and
throughout Chapter 10 Marine
Water and Sediment Quality

Chapter 15 Commercial Fisheries

Key prey species have been taken
in to account across both
Appendix 13A: Fish and Shellfish
Technical Report and throughout
this chapter.

Chapter 14 Marine Mammals

Chapter 10 Marine Water and
Sediment Quality

Chapter 11 Marine and Coastal
Ornithology
Chapter 12 Marine and Intertidal
Ecology
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10.

Cumulative Impacts

10.1.

CIA Strategy and screening

10.1.1.

This section describes the cumulative impact assessment for fish ecology,
taking into consideration other plans, projects and activities. A summary of the
cumulative assessment is presented in Chapter 33

10.1.2.

Forewind has developed a strategy (the ‘CIA Strategy’) for the assessment of
cumulative impacts in consultation with a number of statutory stakeholders,
including the MMO. Further details of the approach to CIA that has been
adopted for this ES are provided in Chapter 4.

10.1.3.

In its simplest form the strategy involves consideration of:

10.1.4.

10.1.5.



Whether impacts on a receptor can occur on a cumulative basis between
the wind farm project(s) subject to the application(s) and other wind farm
projects, activities and plans in the Dogger Bank Zone (either consented or
forthcoming); and



Whether impacts on a receptor can occur on a cumulative basis with other
activities, projects and plans outwith the Dogger Bank Zone (e.g. other
offshore wind farm developments), for which sufficient information
regarding location and scale exist.

In this manner, the assessment considers (where relevant) the potential for
cumulative impacts in the following sequence:


The cumulative impacts associated with Dogger Bank Teesside A & B and
the Dogger Bank Teesside A & B Export Cable Corridor and Dogger Bank
Creyke Beck A & B and Dogger Bank Teesside C & D including their
respective Export Cable Corridors;



The cumulative effects of Dogger Bank Teesside A & B, Dogger Bank
Creyke Beck and Dogger Bank Teesside C & D with other planned,
consented or under construction wind farm developments outside of the
Dogger Bank Zone; and



The cumulative effects of Dogger Bank Teesside A & B, Dogger Bank
Creyke Beck and Dogger Bank Teesside C & D with other planned,
consented or under construction wind farm developments outside the
Dogger Bank Zone and other future installations, regulated activities such
as aggregate dredging and possible marine conservation areas which may
exclude or restrict commercial fishing activities.

The strategy recognises that data and information sufficient to undertake an
assessment will not be available for all potential projects, activities, plans and/or
parameters, and seeks to establish the ‘confidence’ we can have in the data and
information available.
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10.1.6.

In order to identify the activities, projects and plans to take forward in the
detailed assessment that follows, a two-step screening process is undertaken:


Impact screening (Table 10.1): consideration of the potential for each
impact, as assessed for Dogger Bank Teesside A & B in isolation, to
contribute to a cumulative impact both within and outwith the Dogger Bank
Zone. This step also involves an appraisal of the confidence in the
information available to inform the screening decision (following the
methodology set out in Chapter 4); and



Project screening (Table 10.2): the identification of the actual individual
plans, projects and activities that may result in cumulative impacts for
inclusion in the CIA. In order to inform this, Forewind has produced an
exhaustive list of plans, projects and activities occurring within a very large
study area encompassing the greater North Sea and beyond (referred to
as the ‘CIA Project List’, see Chapter 4). The list has been appraised,
based on the confidence Forewind has in being able to undertake an
assessment from the information and data available, enabling individual
plans, projects and activities to be screened in or out.

10.1.7.

Installed infrastructure including wind farms, oil and gas installations and subsea cables are considered to form part of the existing environment and are not
considered in the following assessment. Similarly, military activities are also
considered to be part of the existing environment to which fish and shellfish are
currently exposed, and therefore have not been included in the current
assessment.

10.1.8.

In addition to the above, the potential impact of Dogger Bank Teesside A & B
with possible marine conservation areas (which may exclude or restrict
commercial fishing activities) is discussed separately at the end of this section.

10.1.9.

The potential impacts considered for cumulative assessment are those
associated with the construction phase:


Temporary disturbance of seabed; and



Construction noise.

10.1.10.

Cumulative effects derived from the operational phase (loss of habitat,
introduction of hard substrate, operational noise and EMF), have not been
considered for assessment of cumulative impacts with other
developments/activities, given the limited and site specific nature of the
predicted impacts as demonstrated in the Dogger Bank Creyke Beck specific
impact assessment given above (see Section 6).

10.1.11.

In the particular case of impacts associated with the decommissioning phase,
given the limitations in relation to final decommissioning methodologies, not only
in relation to Dogger Bank Teesside A & B, but other projects included in this
assessment, potential effects associated with this phase have not been
considered for the purposes of the cumulative impact assessment.
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10.1.13.

Furthermore, the evaluation of magnitude of effects and sensitivities of receptors
carried out in this assessment are, to a large extent, of a subjective nature. This
is a result of the lack of detailed information on the existing environment
descriptions and impact assessments for the various other developments and
measures being considered in this assessment, with the exception of Dogger
Bank Teesside A & B. As such, impact significance has only been applied to
the cumulative assessment to wind farm projects within the Dogger Bank Zone.

Table 10.1

Potential cumulative impacts (impact screening)

Impact

Temporary physical
disturbance/loss of
seabed habitat
Construction noise
Permanent loss of
habitat
Introduction of hard
substrate
Operational noise
EMF

10.1.14.

Potential
cumulative
impact outside
the Zone

Data confidence
(Zone and Dogger
Bank Teesside A
& B Export Cable
Corridor)

Data confidence
(outside the Zone)

Yes

Medium

Medium

Yes
Yes

Yes
Yes

Medium
Medium

Medium
Medium

Yes

Yes

Medium

Medium

Yes
No

Yes
No

Medium
N/A

Medium
N/A

The plans, projects and activities relevant to other marine users are presented in
Table 10.2 along with the results of the screening exercise that identifies
whether there is sufficient confidence to take these forward in a detailed
cumulative assessment.

10.1.15.

10.1.16.

Potential
cumulative
impact in the
Zone & Dogger
Bank Teesside A
& B Export Cable
Corridor
Yes

It should be noted that:


Where Forewind is aware that a plan, project or activity could take place in
the future, but has no information on how the plan, project or activity will be
executed, it is screened out of the assessment;



Existing projects, activities and plans are already having an impact and so
are part of the existing environment as it has been assessed throughout
this ES. Therefore these projects have not been included in the cumulative
assessment;



Military exercises and firing ranges are also considered to be part of the
existing environment to which fishermen have adapted and have,
therefore, also not been assessed; and



With the exception of Dogger Bank Teesside A & B and Dogger Bank
Creyke Beck, detailed existing baseline descriptions, impact assessments
and measures being considered are not available for every development
included in the CIA project list.

Forewind is intending to develop four other projects within the Dogger Bank
Zone in addition to Dogger Bank Teesside A & B. Project information and
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boundaries are available for Dogger Bank Creyke Beck and Dogger Bank
Teesside C & D, which are shown in Figure 10.1.
10.1.17.

Dogger Bank Teesside A & B comprise two wind farms, each with a generating
capacity of up to 1.2GW, which will connect into the national grid at Lackenby
substation. Dogger Bank Teesside A & B will have a total generating capacity of
up to 2.4GW. Dogger Bank Teesside C & D will comprise two wind farms, each
with a generating capacity of up to 1.2GW, which will connect into the national
grid just south of the Tees Estuary. Dogger Bank Teesside C & D will have a
total generating capacity of up to 2.4GW.

10.1.18.

Dogger Bank Creyke Beck will comprise two wind farms (Creyke Beck A and
Creyke Beck B), each with a generating capacity of up to 1.2GW, and will
connect to the existing National Grid substation at Creyke Beck, in the East
Riding of Yorkshire. Dogger Bank Creyke Beck A & B will have a total
generating capacity of up to 2.4GW. As suggested in Chapter 9, the worst case
scenario in terms of increased suspended sediments would be for all six projects
to be constructed at the same time over a six-year period.
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Table 10.2

Cumulative Impact Assessment screening for fish ecology (project screening)

Type of project

Project title

Project status

Offshore wind
farm

Dogger Bank
Creyke Beck

Pre-Application

Offshore wind
farm

Dogger Bank
Teesside C & D

Potential

Confidence in
project details

Confidence in
project data

High

High

Carried
forward to
cumulative
impact
assessment?
Yes

Dogger Bank
Teesside B
approx. 5
Dogger Bank
Teesside A
approximately
27.

High

High

Yes

N/A

Dogger Bank
Teesside B
approx. 8
Approx. 64 to
the south of
Dogger Bank
Teesside A

Medium

Medium

Yes

N/A

Predicted
construction/
development
period

Distance from
Dogger Bank
Dogger Bank
Teesside (km)

Construction
may start from
2016

Dogger Bank
Teesside A
approximately
35.

Not confirmed

Rationale for
where no
cumulative
impact is
expected
N/A

Offshore wind
farm

Hornsea
Project One

Pre-consent

Project One
may start
construction
2015

Offshore wind
farm

Hornsea
Project Two

Potential

Not confirmed

Approx. 59 to
the south of
Dogger Bank
Teesside A

Medium

Medium

Yes

N/A

Offshore wind
farm

Hornsea Zone
– other future
development

Potential

Not confirmed

Not confirmed

Low

Low

No

Low confidence
in project
details and
data
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Type of project

Project title

Project status

Predicted
construction/
development
period

Offshore wind
farm

Westernmost
Rough

Consented

2012-2014

Offshore wind
farm

H2-20

Pre-consent

Not confirmed

Offshore wind
farm

Firth of Forth

Pre-Application

Not confirmed

Offshore wind
farm

East Anglia
One

Pre-consent

2015-2017

Offshore wind
farm

East Anglia
Zone- other
future
developments

Potential

Not confirmed

Offshore wind
farm

Triton Knoll

Consented

Construction
may start from
2017

F-OFC-CH-013 Issue 4.1

Confidence in
project details

Confidence in
project data

Approx. 25 to
the south of the
export cable

High

Medium

Carried
forward to
cumulative
impact
assessment?
Yes

Approx. 150 to
the north-east
of Dogger Bank
Teesside A and
Dogger Bank
Teesside B
Approx. 211 to
the north-west
of Dogger Bank
Teesside B

Medium

Medium

No

Distance (see
Section 10.3.4)

Medium

Low

Yes

N/A

Approx. 250 to
the south of the
export cable
and Dogger
Bank Teesside
A.
Not confirmed

Medium

Medium

Yes

N/A

Low

Low

No

Low confidence
in project
details and
data

Approx. 145 to
the south of
Dogger Bank
Teesside A

Yes

Medium

Yes

N/A

Distance from
Dogger Bank
Dogger Bank
Teesside (km)
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Confidence in
project details

Confidence in
project data

Approx. 3 to
the north of
Dogger Bank
Teesside B

Medium

Medium

Carried
forward to
cumulative
impact
assessment?
Yes

Approx. 5 to
the south-west
of the Dogger
Bank Teesside
A and 20 south
of the export
cable
Approx. 50 to
the south-west
of the export
cable

Medium

Medium

Yes

N/A

Medium

Medium

No

Not confirmed

Approx. 50 to
the south-west
of the export
cable

Medium

Medium

No

Distance &
subsequent low
likelihood of
interaction (see
Section 10.4)
As above

Potential cSAC

In consultation

0

Medium

Medium

Yes

N/A

Potential cSAC

In consultation

104

Medium

Medium

Yes

N/A

Predicted
construction/
development
period

Distance from
Dogger Bank
Dogger Bank
Teesside (km)

Type of project

Project title

Project status

Aggregate
extraction

Area 466

Application area

Awaiting
decision

Aggregate
extraction

Area 485

Application area

Not confirmed

Aggregate
extraction

Area 448

Application area

Not confirmed

Aggregate
extraction

Area 449

Application area

SACs with
Marine
Components

Dogger Bank

SACs with
Marine
Components

North Norfolk
Sandbanks &
Saturn Reef
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Type of project

Project title

Project status

Nature
Conservation

NG 12,
Compass Rose

Potential
Netgain rMCZ

In consultation

80

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

RA 10,
Compass Rose
RA

Potential
Netgain rRA

In consultation

90

Medium

High

Yes

N/A

Nature
Conservation

NG 11,
Runswick Bay

Potential
Netgain rMCZ

In consultation

139

Medium

High

Yes

N/A

Nature
Conservation

NG 9,
Holderness
Offshore

Potential
Netgain rMCZ

In consultation

117

Medium

High

Yes

N/A

Nature
Conservation

NG 8,
Holderness
Inshore

Potential
Netgain rMCZ

In consultation

141

Medium

High

Yes

N/A

Nature
Conservation

Doggersbank
pSCI

Potential SCI
designation

Not known

47

Medium

Medium

Yes

N/A

F-OFC-CH-013 Issue 4.1
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Type of project

Project title

Project status

Nature
Conservation

NG 7,
Markham’s
Triangle

Potential
Netgain rMCZ

In consultation

84

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

Klaverbank
pSCI

Potential SCI
designation

Unknown

74

High

Medium

Yes

N/A

Nature
Conservation

NG 6, Silver Pit

Potential
Netgain rMCZ

In consultation

136

Medium

High

Yes

N/A

Nature
Conservation

NG 5, Lincs
Belt

Potential
Netgain rMCZ

In consultation

162

Medium

High

Yes

N/A

Nature
Conservation

RA 6, Dogs
Head
Sandbanks

Potential
Netgain rRA

In consultation

204

Medium

High

Yes

N/A

Nature
Conservation

NG 2, Cromer
Shoal Chalk
Beds

Potential
Netgain rMCZ

In consultation

188

Medium

High

Yes

N/A
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Type of project

Project title

Project status

Nature
Conservation

RA 1, North
Norfolk Blue
Mussel Beds

Potential
Netgain rRA

In consultation

196

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

NG 1b, Orford
Inshore

Potential
Netgain rMCZ

In consultation

280

Medium

High

Yes

N/A

Nature
Conservation

Outer
Banks/Zeeuwse
Banken

Potential Dutch
MPA's

In consultation

327

Low

High

Yes

N/A

Nature
Conservation

Coastal
Sea/Kustzee

Potential Dutch
MPA's

In consultation

280

Low

High

Yes

N/A

Nature
Conservation

Brown Ridge

Potential Dutch
MPA's

In consultation

212

Low

High

Yes

N/A

Nature
Conservation

RA 7,
Seahenge Peat
and Clay

Potential
Netgain rRA

In consultation

210

Medium

High

Yes

N/A
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Type of project

Project title

Project status

Nature
Conservation

RA 5, Blakeney
Seagrass

Potential
Netgain rRA

In consultation

198

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

Frisian Front

Potential Dutch
MPA's

In consultation

171

Medium

High

Yes

N/A

Nature
Conservation

Borkham Reef

Potential Dutch
MPA's

In consultation

266

Low

High

Yes

N/A

Nature
Conservation

Central Oyster
Grounds

Potential Dutch
MPA's

In consultation

112

Low

High

Yes

N/A

Nature
Conservation

Gas Leaks

Potential Dutch
MPA's

In consultation

157

Low

High

Yes

N/A

Nature
Conservation

NG 10, Castle
Ground

Potential
Netgain rMCZ

In consultation

134

Medium

High

Yes

N/A
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Type of project

Project title

Project status

Nature
Conservation

NG 16, Swallow
Sand

Potential
Netgain rMCZ

Put forward for
designation in
2013

49

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

NG 13, Coquet
to St Mary’s

Potential
Netgain rMCZ

In consultation

181

Medium

High

Yes

N/A

Nature
Conservation

NG 14, Farnes
East

Potential
Netgain rMCZ

In consultation

169

Medium

High

Yes

N/A

Nature
Conservation

RA 12, Farnes
Clay

Potential
Netgain rRA

In consultation

178

Medium

High

Yes

N/A

Nature
Conservation

NG 15, Rock
Unique

Potential
Netgain rMCZ

Put forward for
designation in
2013

139

Medium

High

Yes

N/A

Nature
Conservation

RA 13, Rock
Unique RA

Potential
Netgain rRA

In consultation

149

Medium

High

Yes

N/A
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Type of project

Project title

Project status

Nature
Conservation

NG 17, Fulmar

Potential
Netgain rMCZ

In consultation

110

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

Scottish MCZ
project A

MCZ
recommendation
for site
designations

In consultation

205

Medium

Low

Yes

N/A

Nature
Conservation

Scottish MCZ
project B

MCZ
recommendation
for site
designations

In consultation

325

Medium

Low

Yes

N/A

Nature
Conservation

Scottish MCZ
project C

MCZ
recommendation
for site
designations

In consultation

535

Medium

Low

Yes

N/A

Nature
Conservation

Scottish MCZ
project D

MCZ
recommendation
for site
designations

In consultation

594

Medium

Low

Yes

N/A

Nature
Conservation

RA 6, Dogs
Head
Sandbanks

Potential
Netgain rRA

In consultation

178

Medium

High

Yes

N/A
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Type of project

Project title

Project status

Nature
Conservation

Western Fladen
(WFL)

Proposed
Nature
Conservation
MPA

In consultation

435

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

South-east
Fladen (SEF)

Proposed
Nature
Conservation
MPA

In consultation

372

Medium

High

Yes

N/A

Nature
Conservation

North-east
Faroe
Shetland
Channel (NEF)

Proposed
Nature
Conservation
MPA

In consultation

845

Medium

High

Yes

N/A

Nature
Conservation

Faroe-Shetland
sponge belt
(FSS)

Proposed
Nature
Conservation
MPA

In consultation

719

Medium

High

Yes

N/A

Nature
Conservation

Norwegian
boundary
sediment plain
(NSP)

Proposed
Nature
Conservation
MPA

In consultation

342

Medium

High

Yes

N/A

Nature
Conservation

Turbot Bank
(TBB)

Proposed
Nature
Conservation
MPA

In consultation

338

Medium

High

Yes

N/A
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Type of project

Project title

Project status

Nature
Conservation

East of Gannet
and Montrose
Fields (EGM)

Proposed
Nature
Conservation
MPA

In consultation

258

Medium

High

Carried
forward to
cumulative
impact
assessment?
Yes

Nature
Conservation

Firth of Forth
Banks Complex
(FOF)

Proposed
Nature
Conservation
MPA

In consultation

301

Medium

High

Yes

N/A

Nature
Conservation

Southern
Trench (STR)

MPA search
location

In consultation

413

Medium

High

Yes

N/A

Nature
Conservation

Bancs des
Flandres

Potential SCI
designation

In consultation

428

Medium

High

Yes

N/A

Nature
Conservation

Pobie Bank
Reef

Candidate SAC

In consultation

636

Medium

High

Yes

N/A
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10.2.

Cumulative impact of Dogger Bank Teesside A & B,
Dogger Bank Creyke Beck and Dogger Bank Teesside
C & D.

10.2.1.

The CIA adopts an additive approach whereby the cumulative effects of the
following interactions are progressively assessed:


The cumulative impacts associated with Dogger Bank Teesside A & B and
the Dogger Bank Teesside A & B Export Cable Corridor and Dogger Bank
Creyke Beck and Dogger Bank Teesside C & D, including their respective
Export Cable Corridors;



The cumulative effects of Dogger Bank Teesside A & B and Dogger Bank
Teesside C & D with other planned, consented or under construction wind
farm developments outside of the Dogger Bank Zone; and



The cumulative effects of Dogger Bank Teesside A & B, Dogger Bank
Creyke Beck and Dogger Bank Teesside C & D with other planned,
consented or under construction wind farm developments outside the
Dogger Bank Zone and other future installations, regulated activities such
as aggregate dredging and possible marine conservation areas which may
exclude or restrict commercial fishing activities.

10.3.

Temporary physical disturbance/loss of seabed habitat

10.3.1.

There is potential for cumulative temporary habitat loss to occur as a result of
construction operations within the Dogger Bank Teesside A & B, Dogger Bank
Creyke Beck and Dogger Bank Teesside C & D sites. The worst case scenario
is for construction activities occurring within all six project areas simultaneously.
The proportional area of temporary disturbance/habitat loss within all sites is
expected to be of a similar magnitude. The cumulative effect will be highly
localised, with only a relatively small proportion of habitat disturbance /loss
occurring at any one time.

10.3.2.

The cumulative effect of temporary physical disturbance/habitat loss will be of
medium duration, intermittent and reversible and the magnitude is considered to
be low.

10.3.3.

Most fish species are predicted to have a relatively low level of vulnerability to
temporary habitat loss, though sandeel and other demersal spawning species
and shellfish species, both of which have specific habitat resource requirements
are deemed to be more sensitive to this type of disturbance.

10.3.4.

In the context of sandeel spawning habitat, the cumulative habitat loss may
potentially result in a loss of up to 0.52% of the available preferred sandeel
habitat within the Dogger Bank SA1 management area.

10.3.5.

Temporary disturbance/habitat loss within the inshore Flamborough herring
spawning grounds resulting from the installation of export cables has the
potential to affect a maximum area equivalent to 0.02% of the total Flamborough
inshore spawning grounds. The methodology used to derive estimates of the
spatial extent of the overlap of the development site with herring spawning
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areas) is described in Appendix 13G. Estimates of the area of herring
spawning grounds in the vicinity of the development site are based on the
mapping layers presented in Coull et al. (1998). The limitations of the data sets
used to provide these mapping layers are acknowledged by Coull et al. (1998)
and, by extension, these limitations apply to the overlap estimates presented in
this assessment.
10.3.6.

Cumulative effects of temporary disturbance/habitat loss may potentially affect
brown crab and lobster populations in the inshore areas but it is anticipated that
these effects will be limited in their spatial and temporal extent and the
proportion of the available habitat affected is predicted to be small.

10.3.7.

Most fish and shellfish receptors in the fish and shellfish study area are deemed
to be of low vulnerability, high recoverability and of local to international
importance within the fish and shellfish study area. The sensitivity of these
receptors is therefore considered to be low and the impact is assessed as
minor adverse.

10.3.8.

Sandeel and herring are deemed to be of medium vulnerability, medium
recoverability and of regional importance within the fish and shellfish study area.
The sensitivity of these receptors is therefore considered to be medium and the
impact is assessed as minor adverse.

10.3.9.

Edible crab and European lobster are deemed to be of low vulnerability, high
recoverability and of regional importance within the fish and shellfish study area.
The sensitivity of these receptors is therefore considered to be low and the
impact is assessed as minor adverse.

10.4.

Suspended sediment and sediment re-deposition

10.4.1.

Cumulative effects, in terms of seabed disturbance, will be restricted to
interaction of sediment plumes and sediment deposition on the seabed. Given
the potential worst case construction programme, cumulative effects may arise if
the construction of foundations in different projects is synchronous and the
plumes that are created by the construction overlap spatially. If a similar
construction sequence is adopted for sets of foundations in the other Dogger
Bank projects at the same time as Dogger Bank Teesside B, then the respective
plumes may potentially interact, to create a larger overall plume, with higher
suspended sediment concentration and, potentially, a greater depositional
footprint on the seabed.

10.4.2.

Given that the maximum thickness of sediment that remained deposited on the
seabed at the end of the 30-day simulation period for Dogger Bank Teesside A
& B was less than 0.1mm (for conical GBS, 12m monopole and 10m monopole
scenarios), the potential for accumulating persistently thick sequences of
sediment due to plume interaction is low. This assumes that the worst case
methodology used for Dogger Bank Teesside B, is duplicated for Dogger Bank
Teesside A, Dogger Bank Creyke Beck and Dogger Bank Teesside C & D.

10.4.3.

Taking the above into account the magnitude of the effect of increased
suspended sediment concentrations resulting from simultaneous construction of
Dogger Bank Teesside A and Dogger Bank Teesside B, Dogger Bank Creyke
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Beck and Dogger Bank Teesside C and D, is considered to be low, as
previously assessed for Dogger Bank Teesside A & B (Section 5.1) .
10.4.4.

Given the wide distribution ranges of fish and shellfish and eggs and larvae in
comparison to the areas potentially affected and, in the particular case of adult
and juvenile fish, their ability to avoid areas of elevated suspended sediment
concentrations, the interaction between the effect and receptors will be small.
In this respect they are considered to be receptors of low vulnerability, medium
recoverability and local to regional value therefore they are deemed to be
receptors of low sensitivity (Table 6.5). Any potential cumulative impact is
therefore assessed to be minor adverse.

10.4.5.

Sandeel and herring are considered of higher sensitivity given their dependence
on the presence of an adequate substrate in which to deposit their eggs. An
indication of the distribution of high density areas for sandeel is given in
Figure 10.2 based on Danish sandeel fishing density satellite (VMS) data
(average 2007-2011). As shown, Dogger Bank Teesside A and Dogger Bank
Teesside B are located at considerable distance from high sandeel density
areas but there is potential for construction activities in Dogger Bank Teesside C
and D to have a greater impact on preferred habitat areas for sandeel.
However, in the context of the large area of preferred habitat for sandeel
available within the Dogger Bank SA1 sandeel management area, the degree of
effect-receptor interaction is not expected to vary substantially from that
presented in Section 6 for Dogger Bank Teesside A and Dogger Bank Teesside
B. Sandeel is therefore considered of medium vulnerability, medium
recoverability and regional importance, therefore their sensitivity is deemed to
be medium. As a result of the low magnitude, seabed disturbance related
effects are assessed to result in a minor adverse impact.

10.4.6.

In the particular case of herring, Dogger Bank Teesside A & B is located in the
immediate vicinity of the historic spawning grounds (Figure 10.3). Assuming
those grounds are re-colonised by the time that construction activity is taking
place, there may be potential for disturbance via sediment re-deposition to occur
on herring eggs. The large areas available for spawning which are undisturbed
in relation to the areas potentially affected by elevated suspended sediment
concentrations and sediment deposition should be noted in this context. Taking
the potential interaction into account herring are considered of medium
vulnerability, medium recoverability and regional importance therefore their
sensitivity is deemed to be medium. The cumulative impact of temporary
seabed disturbance on spawning herring is assessed to be minor adverse.
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10.5.

Construction noise

10.5.1.

Impact piling during construction is the activity with the potential to result in the
most detrimental impact on fish and shellfish species. Sequential construction
of Dogger Bank Teesside A, Dogger Bank Teesside B, Dogger Bank Creyke
Beck A & B and Dogger Bank Teesside C & D, has been considered the worst
case scenario in relation to fish and shellfish receptors. This would result in the
construction phase taking place for up to 11 years and six months. As
presented in Section 6 injury or lethal effects associated with piling noise would
only occur at very small ranges and are therefore not considered further in the
cumulative assessment. The assessment below is therefore focused on the
potential for cumulative impacts at the behavioural level to occur.

10.5.2.

The worst case spatial range of disturbance resulting from two pile driving
operations per project taking place at Dogger Bank Teesside A, Dogger Bank
Teesside B, Dogger Bank Creyke Beck A & B and Dogger Bank Teesside C & D
is shown in Figure 10.4 (based on a larger 2300kJ hammer being used as this
is the worst case for 10+MW jacket foundations and hence provides the biggest
spatial range). It should be noted that piling can occur on a maximum of two
piles at any one time per project and that a maximum of 12 piling rigs can be in
use across the Dogger Bank Zone at any one time (Chapter 5). This means
that for Dogger Bank Teesside A & B, Dogger Bank Teesside C & D and Dogger
Bank Creyke Beck A & B construction could occur concurrently with two piling
vessels active in each project.

10.5.3.

In order to assess the worst case scenario (maximum spatial range and longest
duration) it is assumed that construction of the first of Dogger Bank Teesside A
& B’s projects commences within 18 months of consent (as soon as possible)
and lasts for a duration of six years (the longest possible duration). It is further
assumed that another Dogger Bank Teesside project starts seven years post
consent (as late as possible) and lasts for as long as possible (six years, as
construction must be completed 13 years post consent). Another assumption is
that concurrent construction of the Dogger Bank Creyke Beck A & B, Dogger
Bank Teesside A & B and Dogger Bank Teesside C & D projects being
considered will take six years (maximum construction period) and will be
constructed in a way which ensures constant piling in the Zone through the
simultaneous construction of Dogger Bank Teesside A & B, Dogger Bank
Teesside C & D and Dogger Bank Creyke Beck A & B.

10.5.4.

Taking the relatively small ranges of behavioural response impact associated
with concurrent pile driving operations, and the intermittent and short term
nature of pile driving activity, the magnitude of the effect is considered to be low.

10.5.5.

As described for Dogger Bank Teesside A & B, the distribution of most fish and
shellfish species (including spawning, nursery and feeding areas) is wide in
relation to the areas where behavioural reactions may be triggered by piling
noise at a given time. The potential interaction between the effects of noise and
fish and shellfish receptors is small due to their wide spatial distribution. Fish
and shellfish (with the exception of sandeel and herring) are considered to be
receptors of low vulnerability, medium recoverability and of local to regional
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importance; they are considered to have low sensitivity to the effects of
underwater noise. The magnitude is anticipated to be low therefore the
cumulative impact is assessed to be minor adverse.
10.5.6.

In the particular case of herring, assuming the former grounds are re-colonised
by the time that construction activity is taking place, as assessed for Dogger
Bank Teesside A & B above (Section 6) avoidance of small sections of the
former grounds resulting from pile driving activity at Dogger Bank Teesside A &
B may occur. This would however only be the case during installation of
foundations in the vicinity of the grounds. In addition, impact ranges at which
behavioural responses would be expected will only overlap with a small section
of the defined former grounds. Taking the medium degree of interaction as
described above into account, spawning herring are considered receptors of
medium vulnerability, medium recoverability and regional value. They are
deemed to be receptors of medium sensitivity. The effect of construction noise
on spawning herring is therefore assessed to result in a minor adverse impact.
This should, however, be taken in the context of the extent of suitable substrate
for herring spawning in other areas and on the relatively wide extension of the
former spawning grounds.

10.5.7.

With respect to sandeel, Dogger Bank Teesside C & D is located in areas which
may potentially support higher densities of sandeel than either Dogger Bank
Creyke Beck A & B or Dogger Bank Teesside A & B. However, given the spatial
extent of preferred habitat available within the SA1 management area, the area
affected by construction noise is proportionally small. The assessment carried
out for Dogger Bank Teesside A (Section 6) is considered to apply in cumulative
terms. Sandeel is therefore considered of medium sensitivity and the
cumulative impact is assessed to be minor adverse.

10.6.

Permanent habitat loss

10.6.1.

Cumulative long term habitat loss is predicted to occur as a result of the
presence of all offshore wind farm structures (i.e., foundations, scour protection
and cable protection). The maximum adverse scenario for permanent habitat
loss assumes the minimum amount of cable burial (although it is unlikely that the
maximum amount of cable protection will be required) and the maximum
foundation footprint i.e. GBS foundations inclusive of scour protection.

10.6.2.

In assessment terms, it is difficult to quantify the cumulative effect of permanent
habitat loss of seabed habitat. However, as described in Chapter 12,
comparable seabed habitats are relatively widespread throughout the central
North Sea and the loss is not anticipated to impact on ecosystem function. The
magnitude of the impact is considered to be low.

10.6.3.

Sensitivities of fish and shellfish receptors in the fish and shellfish study area to
long term habitat loss are summarised in Section 7. Most fish and shellfish
receptors in the fish and shellfish study area are deemed to be of low
vulnerability, high recoverability and of local to international importance within
the fish and shellfish study area. The sensitivity of these receptors is therefore
considered to be low. The impact is assessed as minor adverse.
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10.6.4.

The fish and shellfish species considered to be most vulnerable to habitat loss
are demersal spawning species such as sandeel and herring which have
specific spawning habitat requirements. In addition, sandeel have specific
habitat resource requirements with a preference for sediment with high sand low
silt content. In relation to the potential impact on sandeel habitats the project
boundaries intentionally avoid the area of high density sandeel in the western
section of Tranche A in order to minimise the potential impact of the Dogger
Bank Zone. This will minimise the potential effects on the sandeel, the sandeel
fishery and also on predators such as seabirds, marine mammals and other fish
which exploit sandeel as a key prey species (see Chapter 6 Site Selection and
Alternatives).

10.6.5.

The Flamborough herring spawning ground is not expected to be affected by
long term habitat loss since the proportion of seabed affected is negligible
compared to the total area designated as herring spawning habitat by Coull et
al. 1998.

10.6.6.

Cumulative effects on sandeel are also likely to be small given that the relative
area of sandeel habitat lost represents such a small proportion of the total area
of available sandeel habitat within the SA1 management area.

10.6.7.

Sandeel and herring are deemed to be receptors of medium vulnerability,
medium recoverability and of regional importance, therefore their sensitivity is
deemed to be medium. The impact is assessed as minor adverse.

10.6.8.

Cumulative effects on shellfish species as a result of permanent habitat loss are
not anticipated to have a negative effect. There is the potential for the
introduction of hard substrate and the formation of artificial reefs to result in
positive effects for edible crab and lobster. Shellfish receptors are deemed to be
of medium vulnerability, high recoverability and of regional importance within the
fish and shellfish study area. The sensitivity of these receptors is therefore
considered to be medium. The impact is assessed as minor adverse.

10.7.

Summary

10.7.1.

The cumulative impact assessment described above for Dogger Bank Teesside
A & B, Dogger Bank Teesside C & D and Dogger Bank Creyke Beck A & B is
summarised in Table 10.3 below.

Table 10.3

Cumulative impact assessment summary
Receptor
sensitivity
Low

Cumulative
impact
Minor adverse

Herring

Medium

Minor adverse

Sandeel

Medium

Minor adverse

Shellfish

Low

Minor adverse

Potential effect

Effect magnitude

Receptor

Temporary physical
disturbance/loss of
seabed habitat

Low

Fish and shellfish
in general
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Receptor
sensitivity
Low

Cumulative
impact
Minor adverse

Herring

Medium

Minor adverse

Sandeel

Medium

Minor adverse

Fish and shellfish
in general

Low

Minor adverse

Herring

Medium

Minor adverse

Sandeel

Medium

Minor adverse

Fish and shellfish
in general

Low

Minor adverse

Herring

Medium

Minor adverse

Sandeel

Medium

Minor adverse

Shellfish

Medium

Minor adverse

Potential effect

Effect magnitude

Receptor

Suspended
sediment and
sediment redeposition

Low

Fish and shellfish
in general

Construction noise

Permanent loss of
seabed habitat
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10.8.

The cumulative impact of Dogger Bank Teesside A &
B, Dogger Bank Creyke Beck A & B, Dogger Bank
Teesside C & D and other projects outside the Dogger
Bank Zone

Seabed disturbance due to sediment deposition
10.8.1.

As indicated in Chapter 9 the following proposed wind farm projects have been
taken into account for cumulative assessment in terms of temporary disturbance
of the seabed during construction:


Project One Hornsea Offshore Wind Farm;



Westermost Rough; and



H2-20 offshore wind farm (German sector of the North Sea).

10.8.2.

As stated in Chapter 9 it is unlikely that the construction plumes of Project One
Hornsea Wind Farm would interact with the construction plumes of Dogger Bank
Teesside A & B, Dogger Bank Teesside C & D and Dogger Bank Creyke Beck A
& B. There is therefore little potential for cumulative impacts on fish and
shellfish receptors to occur.

10.8.3.

Sediment plumes associated with installation of the Dogger Bank Teesside A &
B, Dogger Bank Teesside C & D and Dogger Bank Creyke Beck A & B Export
Cable Corridors may potentially interact with construction plumes of Westermost
Rough if both are synchronous. As stated in Chapter 9, however, this potential
interaction is not expected to result in significant effect. It is, therefore,
considered that there is little potential for cumulative impacts on fish and
shellfish receptors to occur.

10.8.4.

In the particular case of the H2-20 offshore wind farm, given its distance to
Dogger Bank Teesside A & B (approx.150km east-northeast of Dogger Bank
Teesside A & B), Chapter 9 concluded that there is not potential for cumulative
effects in relation to seabed disturbance during construction to occur. As a
result cumulative impacts associated with this are not expected on fish and
shellfish receptors.

10.8.5.

There may be potential for aggregate dredging taking place in the vicinity of
Dogger Bank Teesside A & B, Dogger Bank Teesside C & D and Dogger Bank
Creyke Beck A & B to result in a cumulative impact on fish and shellfish
receptors resulting from the effects of seabed disturbance.

10.8.6.

The following dredging areas have been included for assessment of cumulative
impacts:


Aggregates Area 466: Located at the northern boundary of Dogger Bank
Teesside B;



Aggregates Dredging Area 485: Located approximately 25km south west of
Dogger Bank Teesside A and 20km south of the Dogger Bank Teesside A
& B Export Cable Corridor; and
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Aggregate Dredging Areas 448 and 449: Located at the entrance of the
Humber Estuary, approximately 50km to the south-southwest of the
Dogger Bank Teesside A & B Export Cable Corridor.

10.8.7.

The location of these areas are shown in relation to the distribution of herring
and spawning grounds and high density areas for sandeel is given in
Figure 10.5 and Figure 10.6.

10.8.8.

Areas 466 and 485 are located in known high density areas for sandeel
(Figure 10.6). Area 485 also falls within a discrete section of the former herring
spawning grounds, whilst Areas 448 and 449 are both located within the
currently active inshore herring spawning grounds (Figure 10.5).

10.8.9.

As indicated in Chapter 9 analysis of time series of sediment deposition from
the Dogger Bank Teesside A & B worst case construction plume at the southern
corner of Area 466 shows that sediment thickness at any time is generally less
than 1mm. Occasionally, sediment is thicker than 1mm and can be continuously
greater than 1mm for a maximum period of 42 hours. Sediment deposition out
of the Dogger Bank Teesside A & B construction plume would have little effect
on the characteristics of the seabed sediment in Area 466. With regards to Area
485, it was assumed that the dredging process and sequencing is similar to that
at Area 466.

10.8.10.

In the particular case of dredging areas 448 and 449, as suggested in
Chapter 9 it is unlikely that any interaction with the sediment plume associated
with the Dogger Bank Teesside A & B, Dogger Bank Teesside C & D and
Dogger Bank Creyke Beck A & B cable installation will occur, given the small
size of the plume generated by the cable and the low likelihood that the cable
will be excavated on the same day as the aggregate extraction is being
undertaken.

10.8.11.

Taking the above into account it is not considered that dredging activities will
contribute significantly to the cumulative impact effect on fish and shellfish in
general, nor in the particular case of spawning herring and sandeel. Therefore
no cumulative impact is anticipated.

Noise
10.8.12.

As presented in Appendix 5A, the spatial range of potential behavioural effects
associated with pile driving noise on fish were modelled for the following wind
farms located in the proximity of the Dogger Bank Teesside A & B, Dogger Bank
Teesside C & D and Dogger Bank Creyke Beck A & B:


Firth of Forth;



East Anglia;



Hornsea; and



Triton Knoll.
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10.8.13.

The outputs of the noise modelling undertaken for these developments, is given
in Figure 10.4. This illustrates the extent of behavioural disturbance for fish in
mid water.

10.8.14.

As shown, assuming simultaneous piling at the closest locations from other wind
farm developments to Dogger Bank Teesside A & B, Dogger Bank Teesside C
& D and Dogger Bank Creyke Beck A & B there will not be spatial overlap of
noise levels at which behavioural reactions may occur in pelagic fish. In the
unlikely event that simultaneous piling was happening at all of the locations
modelled above, the total area affected at behavioural levels would still be
relatively small in the context of the wide distribution ranges (including
spawning, nursery grounds and feeding grounds) of fish and shellfish receptors
and any simultaneous disturbance would be temporary and very short term.

10.8.15.

As described in Appendix 5A and summarised below, in addition to pile driving
associated with wind farm installation, shipping, oil and gas related activities and
dredging may further contribute to wind farm related noise.

10.8.16.

Shipping density local to Dogger Bank Teesside A & B, Dogger Bank Teesside
C & D and Dogger Bank Creyke Beck A & B is generally lower than closer
inshore or in some of the surrounding areas, including areas to the south.
Commercial shipping, fishing and dredging all radiate substantially lower noise
levels compared to impact piling and are unlikely to increase the risk of
physiological damage to marine fauna compared to the construction of Dogger
Bank Teesside A & B, Dogger Bank Teesside C & D and Dogger Bank Creyke
Beck A & B and other wind farms alone. In general, noise generated by
transiting surface vessels will result in a very small contribution to the overall
noise level resulting from impact pile driving activities.

10.8.17.

It is therefore not considered that additional noise associated with other activities
has potential to significantly contribute to the cumulative impact of noise on fish
and shellfish species associated with the Dogger Bank Teesside A & B, Dogger
Bank Teesside C & D and Dogger Bank Creyke Beck A & B and other wind farm
developments.

10.9.

Dogger Bank Teesside A & B, Dogger Bank Creyke
Beck, Dogger Bank Teesside C & D and marine
conservation areas

10.9.1.

Dogger Bank Teesside A & B, Dogger Bank Teesside C & D and Dogger Bank
Creyke Beck A & B fall within an area currently outlined as the Dogger Bank
candidate Special Area of Conservation (cSAC). Conservation measures
associated with the introduction of marine conservation areas may result in a
beneficial cumulative impact on fish and shellfish receptors on a site specific
area, particularly if fishing activity in the area changes substantially from
measures which may be implemented. However, the potential for fishing effort
to be displaced into sensitive areas should be noted in this context.
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10.9.3.

Figure 10.7 shows a chart reproduced from a paper prepared on behalf of the
Danish, Dutch, English and German fishermen organisations titled “Fisheries
Spatial Management Measures for the Dogger Bank SAC: Fishing Industry
Amendment Proposal”. The sections marked in purple are those proposed by
the fishing industry to be under fisheries management within which towed
bottom gears are prohibited from operating. The potential for a likely beneficial
impact on target species and benthic habitats associated with the exclusion of
towed gear should be noted. As described in Chapter 15 although the
proposed sectors overlap the majority of Dogger Bank Creyke Beck A & B, and
small sections of Dogger Bank Teesside A & B and Dogger Bank Teesside C &
D the areas proposed by the fishing industry may not be adopted. Furthermore,
the proposed sectors align with the areas which the UK, Danish and German
VMS and UK surveillance suggest sustain low levels of fishing activity.

F-OFC-CH-013 Issue 4.1

Chapter 13 Page 213

© 2014 Forewind

250000

300000

350000

400000

450000

500000

550000

600000

6200000

6250000

¯

6200000

6250000

200000

LEGEND

Dogger Bank Zone
Dogger Bank Teesside

6150000

6150000

Tranche boundary

Dogger Bank Teesside B

Dogger Bank Teesside A & B Export Cable
Corridor

6100000

6100000

6050000

6050000

Temporary works area

cSAC proposed no trawl zones
Dogger Bank cSAC

6000000

6000000

0

10

20

40

Kilometres
Data Source:
Management Sectors © NFFO 2012
Background bathymetry image derived in part from TCarta data © 2009

PROJECT TITLE

DOGGER BANK TEESSIDE A & B

5950000

5950000

DRAWING TITLE

VER

1
2
3

Figure 10.7 Proposed fisheries
management sectors within
Dogger Bank cSAC
DATE

DRAWING NUMBER:

5900000

5900000

SCALE

200000

250000

300000

350000

400000

450000

500000

550000

600000

REMARKS

20/09/2013 Draft
07/10/2013 PEI3
14/02/2014 DCO Submission

1:1,500,000

F -O F L -M A - 26 5

PLOT SIZE

A3

The concepts and information contained in this document
are the copyright of Forewind. Use or copying of the
document in whole or in part without the written permission
of Forewind constitutes an infringement of copyright.
Forewind does not warrant that this document is definitive
nor free of error and does not accept liability for any loss
caused or arising from reliance upon information provided herein.

DATUM

WGS84

Drawn

Checked

PROJECTION

UTM31N

LW
LW
LW

TR
TR
TR

DOGGER BANK
TEESSIDE A & B

11.

Transboundary Issues

11.1.

General

11.1.1.

The distribution of fish and shellfish species is independent of national
geographical boundaries. The impact assessment presented in this section has
therefore been undertaken taking account of the distribution of fish stocks and
populations irrespective of political limits. As a result it is considered that the
assessment of transboundary effects is already integrated in the assessment
given above.

11.1.2.

The location of Dogger Bank Teesside A & B is an important consideration with
respect to potential transboundary effects. Although Dogger Bank Teesside A &
B does not lie in international waters the eastern boundary of the Dogger Bank
Zone is synonymous with the international boundary bordering Dutch and
German waters. Also of note is that the eastern boundary of Dogger Bank
Teesside A is in close proximity to an international boundary with The
Netherlands.

11.1.3.

With regard to the effects of noise (namely from percussive piling, Section 6.6),
the assessment has shown that behavioural impacts (including spawning
behaviour) are not anticipated beyond 13.5km and 19km from the noise source.
With regard to the potential effects of increased suspended sediment
concentrations and deposition of sediment on the seabed (Section 6.4), the
assessment indicates that any transboundary effects would be negligible. All
other potential impacts, such as loss of habitat, will be contained within or in
close proximity to the project boundaries, and no significant transboundary
effects are anticipated.
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12.
12.1.1.

Table 12.1

Summary
This chapter of the ES has provided a characterisation of the existing fish and
shellfish environment based on both existing and site specific survey data. As
discussed in Sections 6, 7 and 8 of this chapter fish and shellfish may be
affected as a result of temporary physical disturbance during construction, and
permanent loss of habitat during operation of Dogger Bank Teesside A & B. All
residual impacts identified for fish and shellfish ecology are minor adverse or
negligible, with no significant residual impacts. Table 12.1 provides a summary
of the potential impacts on fish and shellfish arising from the realistic worst case
scenarios set out in Table 5.2 earlier in the chapter.
Summary of potential impacts on fish and shellfish ecology
Residual impact

Description of impact

Receptor

Dogger
Bank
Teesside A
& B Export
Cable
Corridor

Dogger
Bank
Teesside A

Dogger
Bank
Teesside B

Dogger
Bank
Teesside A
&B

Eggs and larvae of
pelagic fish
spawners

Negligible

Negligible

Negligible

Negligible

Eggs and larvae of
demersal fish
spawners

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Eggs and larvae of
sandeel

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Eggs and larvae of
herring

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Eggs and larvae of
shellfish

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Adult and juvenile
fish

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Construction / decommissioning phase

Temporary physical
disturbance/ loss of
seabed habitat
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Residual impact
Description of impact

Increased suspended
sediment
concentrations and
sediment re-deposition

Construction noise

F-OFC-CH-013 Issue 4.1

Dogger
Bank
Teesside A

Dogger
Bank
Teesside B

Dogger
Bank
Teesside A
&B

Sandeel

Minor
adverse

Minor
adverse

Minor
adverse

Dogger
Bank
Teesside A
& B Export
Cable
Corridor
Minor
adverse

Shellfish

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Eggs and larvae
(general)

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Herring eggs

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Sandeel eggs

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Adult and juvenile
fish (general)

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Sandeel

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Shellfish

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Adult and juvenile
fish

Negligible

Negligible

Negligible

Negligible

Larvae

Minor
adverse

Minor
adverse

Minor
adverse

Negligible

Fish in general

Minor
adverse

Minor
adverse

Minor
adverse

Negligible

Herring

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Sandeel

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Diadromous
species

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Other fish species

Minor
adverse

Minor
adverse

Minor
adverse

Minor
adverse

Fish in general

Minor
adverse

Minor
adverse

Minor
adverse

Negligible

Shellfish

Minor
adverse

Minor
adverse

Minor
adverse

Negligible

Receptor
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Residual impact
Description of impact

Receptor

Dogger
Bank
Teesside A

Dogger
Bank
Teesside B

Dogger
Bank
Teesside A
&B

Minor
adverse

Minor
adverse

Dogger
Bank
Teesside A
& B Export
Cable
Corridor

Operational Phase
Loss of habitat

Fish and shellfish in
general

Minor adverse

Sandeel
Herring
Introduction of hard
substrate

Fish and shellfish
(general)

Minor
adverse

Negligible

Elasmobranchs
Salmon and sea
trout
European eel
EMF

Minor adverse
Lamprey
Other fish
Shellfish

Operational noise

Fish and shellfish
(general)

Minor adverse

N/A

Changes to fishing
activity

Fish and shellfish
(general)

Minor adverse

N/A
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