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Figure 5.1 Framework of the main environmental effectors and receptors for the three phases of
offshore wind-farm development. Each level feeds into the next and shows potential outcomes
in the form of demonstrable effects over different scales and how these effects can manifest as
blologlcally and ecologlcally nelevant lmpacts either dlfectly (hatched anows) or via cumulative and/
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Table 1. An example of identifying and representing the S-P-R linkages regarding
the generation of underwater noise during construction of renewable energy

devices.

Hazard | Source Pathway Receptor
Pile Construction of | Underwater Sedentary marine
Driving | renewable acoustic species
Noise energy device | transmission Mobile marine
(pressure  and | species
particle motion)
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Zones of noise influence
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Predicted effect -
« Displacement from spawning
and / or fishing grounds

» Reduced reproduction and survival

 Reduced catches

Aug B

Changes to fish distribution (sandeels)
causing associated changes in predator

» Fish eating seabird (little Tern)

* Egg abandonment and low chick

hatching locally
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(Herring map from Coull et al. 1998 currently updated by Cefas)
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Hard supstratum/ artiricial reers:

Epifauna

Telmatog

Balanus crenatus
Balanus balanus
Jassa marmorata

Asterias rubens
Caprella linearis
Metridium senile
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e e g e e Sargartiogeton undatus

Crepidula fornicata
Jassa marmorata
Tubularia indivisa
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Cancer pagurus
Pagurus bernhardus
Strongylocetrotus droebachiensis
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Figure 5.9 Detection plots of tagged Atlantic Cod over time: (1

study; (lower) detail from 25 May 2011 to 19 October 2011. Eac i
of one individual. i
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Figure 5.10 Detection intensities of tagged Atlantic Cod (13 individuals) around two turbines
from C-Power in 2011, showing a preference for the hard-substrate associated areas in close
proximity to the turbines.
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Figure 5.11 Platform diagram and map of the study area. The platform midwater habitat s .
encompasses the hard substrate of the platform structure from the water surface to 2 m above g 200+ s '
the seafloor, whereas the platform base habitat is the bottom 2 m of the platform structure. The g 1000 - o
platform structure consists of outer vertical pilings and horizontal crossbeams as the platform 3 *.» ae
jacket, with the vertical oil and gas conductors in the centre. Note that this is a general display * 1004 2.7 o
diagram and the designs of these structures vary from platform to platform. The 16 platforms .’ K R !' 4
(filled circles; names in all capital letters) and seven natural reefs (open circles) used in the study o &; s .:._. "R
were surveyed for at least 5 and up to 15 years between 1995 and 2011. (Reproduced frony 04 m <’ w 0] senan m
Claisse et al. 2014) iﬁ' T v r Y v
Natural Base Midwater Natural Complete

Figure 5.12 Annual total production: (a) annual production values are scaled to per square
metre of habitat for natural reefs (n=56), platform habitat subtypes including base (n=111) and
midwater (n=132); (b) annual production values are scaled to per square metre of seafloor for
natural reefs (n=56) and complete platforms (n=111). Circles indicate individual data points
and are jittered for visibility. Horizontal lines show the back-transformed estimated marginal
means. The shaded box represents the 95% confidence intervals (Cls) of the mean. Differences
were considered significant if the 95% Cls of their marginal means did not overlap. (Reproduced
from Claisse et al. 2014)
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@ =V Qs relating to Fish community -

| * Should turbine foundations

‘ be removed at the end of the

assets life?

3  What percentage of

R :ﬁ decommissioned turbines
would expect to turn in to

®) reefs?

@‘Z{ @7( * Trade offs — biodiversity, de

—U— facto MPA, fisheries ?
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Source: Fowler et al 2018
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