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Glossary

Term Definition

Abundance The number of animals per unit area.
An assessment to determine the implications of a plan or project on a
. European site in view of the site’s conservation objectives. An AA
Appropriate f fth . lati . .
Assessment orms part of the Habitats Regulations Assessment and is required

when a plan or project is likely to have a significant effect on a
European site.

Annex | Habitat

Natural habitat types of community interest whose conservation
requires the designation of special areas of conservation.

Annex Il Habitat

Annex Il Species - Animal and plant species of community interest
whose conservation requires the designation of special areas of
conservation.

Barrier Effect

The potential for birds to fly around an array of turbines causing an
increase in the overall distance flown than would otherwise have been
the case if the wind turbines had not been present.

Birds Directive

Directive 2009/147/EC of the European Parliament and of the Council
of 30 November 2009 on the Conservation of Wild Birds.

A group of marine mammals that includes whales, dolphins and

Cetacean .

porpoises.
Collision risk Modelling undertaken to determine the potential number of birds at risk
modelling of collision from a wind farm.

Displacement

The potential for birds and other animals to avoid an area due to the
presence of the wind turbines or from vessel activity.

Habitats Directive

Council Directive 92/43/EEC of 21 May 1992 on the Conservation of
Natural Habitats and of Wild Fauna and Flora (as amended).

Habitats Regulations

The Conservation of Habitats and Species Regulations 2010 (as
amended).

Habitats Regulations

A process that helps determine likely significant effects and (where
appropriate) assesses adverse impacts on the integrity of a European
site. The process consists of up to four stages: screening, appropriate

Assessment : .
assessment, assessment of alternative solutions and assessment of
imperative reasons of over-riding public interest (IROPI).
Any effect that may reasonably be predicted as a consequence of a
Likely Significant plan or project that may affect the conservation objectives of the
Effect features for which the site was designated, but excluding trivial or
inconsequential effects.
Natura 2000 A coherent European ecological network of special areas of

conservation and special protection areas.

Offshore Habitats
Regulations

The Offshore Marine Conservation (Natural Habitats, &c.) Regulations
2007 (as amended).
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Term Definition Acronyms
Permanent Permanent hearing damage caused by very intensive noise or by ACTOnVMm Full term
Threshold Shift prolonged exposure to noise. y e

Pinnineds A group of marine mammals that includes seals, walruses and sea AC Alternating Current
P lions. CoCP Construction Code of Practice

The Convention on Wetlands of International Importance especially as CRM Collision Risk Modelling

Ramsar Convention Waterfo_wl Habitat Whl_ch provides the fram_ework for_natlonal action and cSAC Candidate Special Area of Conservation
international cooperation for the conservation and wise use of wetlands . . .
and their resources. pSPA Potential Special Protection Area

: Wetlands of international importance, designated under the Ramsar DCO Development Consent Order

Ramsar Site ) - .
Convention. DP Dynamic Positioning
A site of Community importance designated by Member States through EC European Commission

Special Area of a statutory, administrative and/o_r contractual act where the hecessary EEA European Environment Agency

Conservation conservation measures are applied for the maintenance or restoration, _
at a favourable conservation status, of the natural habitats and/or the EEZ European Economic Zone
populations of the species for which the site is designated. EIA Environmental Impact Assessment
Defined in the Habitats Directive as sites which, in the biogeographical EMF Electromagnetic Fields
region or regions to Whlc_:h they belong, contribute S|g_n|f|cantly to the EMS European Marine Site
maintenance or restoration at a favourable conservation status of _
natural habitat type in Annex | or of a species in Annex Il of the EN English Nature

Site of Community Habitats Directive and may also contribute significantly to the EU European Union

coherence of Natura 2000. The site may also contribute significantly to

Importance the maintenance of biological diversity within the biogeographic region FCS Favourable Conservation Status
or regions concerned. For animal species ranging over wide areas, GW Gigawatt
SCIs_shaII c_:orrespond to the placgs W|th|r_1 the _natural range of sgch HDD Horizontal Directional Drilling
species which represent the physical or biological factors essential to : :
their life and reproduction. HRA Habitats Regulations Assessment
: : An area which has been identified as being of international importance HVAC High Voltage Alternating Current
Special Protection : . T o - -
Area for the breeding, feeding, wintering or the migration of rare and HVDC High Voltage Direct Current
vulnerable species of birds found within European Union countries. INCA Industry Nature Conservation Association
The area W|th|n_the Hornsea Zone V\_/here the Iocgtlon of the Project IPC Infrastructure Planning Commission
Subzone 1 One offshore wind turbines will be sited. There will be up to 332 : — .
turbines (depending on turbine type) within Subzone 1, with turbine IROPI Imperative Reasons of Overriding Public Interest
capacities ranging from 3.6 MW up to 8 MW being considered. JNCC Joint Nature Conservation Committee
Temporary Threshold | Temporary reduction of hearing capability caused by exposure to LSE Likely Significant Effect
e noise. LWT Lincolnshire Wildlife Trust
MCA Maritime and Coastguard Agency
MLWS Mean Low Water Springs
MMMP Marine Mammal Mitigation Protocol
MMO Marine Management Organisation
MNA Marine Natural Area
MW Megawatt
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NE Natural England

NM Nautical Mile

NSIP Nationally Significant Infrastructure Project
PBR Potential Biological Removal

PCoD Population Consequences of Disturbance
PEIR Preliminary Environmental Information Report
PINS Planning Inspectorate

PTS Permanent Threshold Shift

PVA Population Viability Analysis

RIES Report on the Implications for European Sites
ROV Remotely Operated Vehicle

RSPB Royal Society for the Protection of Birds
SAC Special Area of Conservation

SCI Site of Community Importance

SEA Strategic Environmental Assessment
SEL Sound Exposure Level

SMRU Sea Mammal Research Centre

SNCB Statutory Nature Conservation Body
SNH Scottish Natural Heritage

SoS Secretary of State

SOSS Strategic Ornithological Support Services
SPA Special Protection Area

SPV Siemens Project Ventures

SSSI Site of Special Scientific Interest

TCE The Crown Estate

TTS Temporary Threshold Shift

UK United Kingdom

WeBS Wetland Bird Survey

WTG Wind Turbine Generator

WWT Wildfowl and Wetlands Trust

ZEA Zonal Environmental Assessment
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EXECUTIVE SUMMARY

S.1

S.2

S.3

S.4

S.5

S.6

SMart Wind Ltd (hereinafter referred to as SMart Wind) on behalf of Heron Wind
Limited, Njord Limited and Vi Aura Limited is promoting the development of Project
One, comprising up to three offshore wind farms in the southern North Sea. The
project will have a maximum generating capacity of 1,200 megawatts (MW).

Project One is the first of a number of wind farm projects planned for the Hornsea
Zone to meet a target Zone capacity of 4 GW by the year 2020. Project One is
classed as a Nationally Significant Infrastructure Project and therefore requires a
Development Consent Order (DCO) under the Planning Act 2008.

Project One includes all offshore infrastructure (e.g., turbines, offshore substations,
inter array and export cables) and onshore infrastructure required to connect to the
existing National Grid substation at North Killingholme, North Lincolnshire. The
offshore wind farm will be located in the southern North Sea, approximately 103 km
to the east of the East Riding of Yorkshire coast. The proposed landfall site for the
Project One export cables is located at Horseshoe Point, North Coates, Lincolnshire,
within the Humber Estuary.

The purpose of this document is to assist the decision maker by providing information
to inform the Habitats Regulations Assessment (HRA) for Project One and follows the
Planning Inspectorate’s (PINS) guidance contained in Advice Note 10: Habitat
Regulations Assessment relevant to Nationally Significant Infrastructure Projects
(NSIPs), (PINS, 2013). This document is prepared in accordance with both the
Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats
and of wild fauna and flora (the ‘Habitats Directive’) and the Council Directive
2009/147/EC of 30 November 2009 on the conservation of wild birds (the ‘Birds
Directive’). This document presents the information required to determine likely
significant effects on European sites and their qualifying features and, where
necessary, considers whether any such effects would affect the integrity of the
European sites.

As part of ongoing consultation, statutory nature conservation bodies (SNCBs) were
invited to respond to a number of documents, including the Scoping Report in
November 2010 (SMart Wind, 2010), a Scoping Report Addendum produced in
March 2012 (SMart Wind, 2012a), Preliminary Environmental Information Report
(PEIR), (SMart Wind, 2012c), draft screening tables and proposed draft approach to
the HRA, and the Draft Environmental Statement and HRA Report, (the latter, being
two separate reports at the time, i.e., for offshore and onshore/Humber Estuary
components). Consultation summaries are provided in Section 1.6.

This document was originally structured around the two assessments undertaken for
the offshore components and the onshore/Humber Estuary components of Project
One, which was an approach agreed with the relevant SNCBs. The two HRAs
(Humber and Offshore) were original circulated to statutory consultees as two

S.7

S.8

S.9

S.10

S.11

B —

separate documents and have been discussed through two separate processes
throughout the Project One lifetime. The original HRA structure of two separate
reports was proposed and discussed with stakeholders due to the disparate nature of
the intertidal and offshore receptors. However, as Project One evolved, these
processes were aligned so that one HRA report would be submitted to PINS, and
following advice from PINS (22 March 2013), a single integrated HRA Report has
been prepared as part of the supporting information to the DCO application. The
Offshore and Humber assessments have been drawn together in the overall
conclusions in determining the effect on the conservation objectives and therefore
site integrity of the Natura 2000 sites/features considered within this HRA.

Screening Assessment

The screening assessment was based on the results from desktop studies and site
specific survey data (see Environmental Statement: Volume 5, Annex 5.4.1: Marine
Mammal Technical Report; Annex 5.5.1: Ornithology Technical Report; Volume 6,
Annex 6.3.2: Phase 1 Intertidal, Sand Dune and Salt Marsh Report; Volume 5,
Annex 5.2.1: Benthic Ecology Technical Report; Volume 5, Annex 5.3.1: Fish and
Shellfish Technical Report; Volume 6, Annex 6.3.8: Breeding Bird Survey) and the
conservation objectives of the relevant European sites.

The assessment of likely significant effects (LSES) presented within this HRA report
has been based upon the maximum worst case scenarios for the Hornsea Project
One with regard to the offshore and onshore components of Project One during the
construction, operation and maintenance and decommissioning phases. These
assessment scenarios are presented in Table 2.1 and have been selected as those
having the potential to result in the greatest effect on the European sites and their
gualifying features assessed within this HRA.

The screening of designated sites potentially affected by the onshore project
components and cable laying in the Humber Estuary, focused on the Humber Estuary
Special Area of Conservation (SAC), Special Protection Area (SPA) and Ramsar site
and those Natura 2000 sites with potential connectivity to the Humber Estuary (i.e.,
sites with mobile features which are known to transit through the Humber Estuary).

The screening for the designated sites potentially affected by the offshore elements
of Project One (wind turbines, inter-array cables and export cable route up to the
Humber Estuary SAC/SPA/Ramsar site boundary), focused on the broad envelope of
sites that were identified as having the potential to be affected by activities associated
with the offshore components.

An initial screening exercise was undertaken to identify and select those European
sites with designated qualifying features that may be potentially affected by the
impacts of Project One. The criteria for inclusion of sites are described in paragraph
4.2.3. Identification of sites was further refined following advice from Infrastructure
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Planning Commission (IPC)/PINS, Joint Nature Conservation Committee (JNCC) and
Natural England during the Scoping Opinion (IPC, 2010; JNCC, 2011; PINS, 2012).
Following the identification of European sites, it was possible to screen out those
sites and qualifying features where the potential effects associated with an impact
were considered to be not significant.

In determining the relevant plans or projects that should be considered in the in-
combination assessment with Project One, a detailed screening exercise was carried
out. The in-combination impacts that have been included in the screening
assessment are those arising from existing and reasonably foreseeable activities as
described in paragraph 3.2.26 et seq.

Based on the results of the screening assessment for both Project One alone and in-
combination with relevant plans and projects, Table S.1 presents the Natura 2000
sites and qualifying features that have been screened in as having potential for LSEs.

Information to Support the Appropriate Assessment

As detailed in Table S.1, LSEs were predicted for offshore components of Project
One for Annex Il marine mammal species as follows:

. Physical injury and/or behavioural disturbance from underwater noise impacts
during construction piling of foundations and other construction activities;

. Behavioural disturbance from underwater noise from vessel noise and other
activities;

. Physical injury from increased risk of collision with vessels; and
. Change in prey availability distribution/abundance.

Potential LSEs were predicted for grey seal for four Natura 2000 sites (Table S.1), of
which two of these are transboundary sites. Installation of export cables for Project
One is not predicted to affect accessibility of the Donna Nook breeding site to adult
seals in the Humber Estuary SAC. In order to avoid potential for injury to individuals
from this colony during the breeding season, the Developer commits to following best
practice in accordance with latest guidance (JNCC, 2012) the detail of which will be
established through consultation with statutory advisors on the Marine Mammal
Mitigation Protocol (MMMP). The MMMP will inform the Code of Construction
Practice (the provision for which is made within the draft Marine Licence for the
Project).

The offshore components of Project One, (i.e., piling activities, vessel noise,
increased risk of vessel collision and indirect effects causing changes in prey species
distribution and/or abundance), are also not predicted to affect grey seal conservation
objectives for the Humber Estuary and Berwick and North Northumberland Coast
SACs assessed within this HRA. Due to the highly localised nature of the predicted
impacts, and the small numbers affected, it is concluded that there will be no adverse
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effects on the integrity of the these sites as a result of the Project One development
alone or in-combination with other plans and projects.

Grey seal is also a feature of two transboundary Natura 2000 sites within the
southern North Sea. It is possible that grey seal from Dutch Dogger Bank and
Klaverbank proposed Sites of Community Importance (pSCIls) may occur within the
Project One offshore wind farm areas, either en-route or actively using the sites for
foraging and other activities. However, tagging studies of grey seals in the
Netherlands indicate that there is relatively low usage of the area compared to
nearshore Dutch waters (Jak et al., 2009). The risk of grey seals from these sites
occurring within Project One is therefore low and it is predicted that there will be no
adverse effects from Project One, alone or in-combination with other plans and
projects, on these sites.

Potential LSEs were predicted for harbour seal for The Wash and North Norfolk
Coast SAC and the Dutch Dogger Bank and Klaverbank pSCis (Table S.1). The
offshore components of Project One are not predicted to affect harbour seal
conservation objectives for The Wash and North Norfolk Coast SAC and
transboundary sites. It is possible that harbour seal from these designated sites may
occur within the Project One offshore wind farm areas, either on-route or actively
using the sites for foraging and other activities. However, due to the highly localised
nature of the predicted impacts, and the small numbers affected, it is concluded that
there will be no adverse effects on the integrity of these European designated sites
as a result of the Project One development, alone or in-combination, with other plans
and projects.

Potential LSEs were predicted for harbour porpoise for 26 transboundary Natura
2000 sites (Table S.1). The offshore components of Project One are not predicted to
affect harbour porpoise conservation objectives for non-UK transboundary sites
assessed within this HRA. Due to the distance to Subzone 1 from the harbour
porpoise Natura 2000 sites screened into this assessment, the local spatial extent
and intermittent nature of the impacts, the highly mobile and wide ranging nature of
harbour porpoise coupled with their ability to exploit a wide range of prey species,
and empirical evidence indicating movement of animals back to the area of impact
following cessation of the activity (paragraph 5.2.192 et seq.), no adverse effects are
predicted on harbour porpoise at a southern North Sea population level or
consequently as a feature of these Natura 2000 sites. Potential impacts associated
with Project One construction piling will be further managed through the use of soft
start procedures and an approved MMMP (Section 5.6).

Potential LSEs were predicted on qualifying interests of the Flamborough Head and
Bempton Cliffs SPA. These were due to additional mortality due to collisions with
operational turbines (gannet and kittiwake); and displacement from foraging and
loafing areas due to operational turbines and other infrastructure (gannet, kittiwake,
herring gull, guillemot, razorbill and puffin). All of these species are within recognised
maximum foraging range of Subzone 1 of Project One, or where beyond this (herring
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gull, razorbill), connectivity was assumed because the SPA is the closest breeding
colony, and birds were present during the breeding season. A potential LSE due to
collision mortality for gannets from the Firth of Forth Islands SPA was also predicted,
since the colony is the next closest to Project One and birds may pass through the
site on passage, or overwinter in the wider area. In all other cases, either no, or trivial
levels of connectivity were predicted, which would not result in a LSE for any SPA
qualifying features (see Annexes A and B).

The presentation of information to support the Appropriate Assessment in Section 5.4
showed that there will be no adverse effects on any European designated sites as a
result of the ornithological impacts of Project One development (offshore
components) alone or in-combination with other plans and projects. Predicted
mortality was shown to be low in relation to SPA species populations, particularly due
to Project One (in comparison with other projects), and this was supported by
bespoke population modelling using most recent census data.

LSEs were predicted on the integrity of the Humber Estuary SAC and Ramsar site,
River Derwent SAC related to the cable installation operations in subtidal and
intertidal habitats in the vicinity of the Horseshoe Point landfall site, within the
Humber Estuary. Temporary loss/disturbance of Annex | habitats for which the
Humber Estuary SAC has been designated is predicted to occur due to cable burial
operations, with a small proportion of the designated habitats within the SAC
boundary affected. The effects on these habitats are summarised as follows:

. Temporary habitat loss/disturbance of approximately 0.75% of the total area of
Estuary habitat within the SAC, with the majority occurring in the intertidal at the
Horseshoe Point landfall (loss/disturbance within specific habitats discussed
below) and a smaller proportion occurring in subtidal areas;

. Temporary habitat loss/disturbance of less than 1.68% of the Mudflats and
sandflats not covered by seawater at low tide Annex | habitat within the Humber
Estuary SAC,;

. Temporary habitat loss/disturbance of approximately 7.8% of the Salicornia and
other annuals colonising mud and sand Annex | habitat within the SAC; and

. Temporary habitat loss/disturbance of less 0.03% of Embryonic shifting dunes
and Shifting Dunes along the Shoreline with Ammophila arenaria (‘white dunes’)
Annex | habitats within the SAC.

Although a larger proportion of the Salicornia and other annuals colonising mud and
sand Annex | habitat is expected to be affected by temporary habitat loss (compared
to other qualifying habitats in the SAC), no long term reduction in the extent of this
feature is expected due to the high recovery potential of this habitat and its
component species. Furthermore, the baseline used to estimate the proportion of this
habitat mapped within the SAC (last reported in 2003) is likely to be an
underestimate, with a greater area of this habitat mapped during site specific surveys.
Mitigation measures which will minimise effects on Annex | habitats and increase the
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rate of recovery for these habitats have been proposed and agreed with Natural
England and increase the confidence in the conclusions made. These measures
include:

. Restoration/reinstatement of affected habitats, including smoothing of sediments
and avoiding surface sediment compaction to aid recovery of Salicornia
following cable installation;

. Use of measures to reduce ground pressure along the access tracks to the
intertidal to reduce the potential for destabilisation of sand dunes and
restoration/reinstatement of sand dune habitats post construction; and

. Limiting installation activities to a well-defined construction area so that the
extent of potential disturbance to SAC habitat features (and SPA features
discussed below) will be minimised as much as possible.

Effects on the Annex Il qualifying species for the Humber Estuary SAC (i.e., sea and
river lamprey and grey seal) and the River Derwent SAC (i.e., sea and river lamprey
only) are predicted to be minimal, with migration of lamprey species not likely to be
affected during cable laying operations or during the operational phase of Project
One. As discussed in paragraph S.15, grey seal populations, specifically the grey
seal colony at Donna Nook, are not likely to be affected by cable laying operations
within the Humber Estuary SAC.

LSEs were predicted on ornithological features of the Humber Estuary SPA and
Ramsar, the Coquet Island SPA and Farne Islands SPA as a result of cable laying
activities in the intertidal at the Horseshoe Point landfall site. The species identified
with the potential for LSEs were bar-tailed godwit, golden plover, dunlin, knot,
redshank, dark-bellied brent goose, sanderling, ringed plover, oystercatcher, grey
plover and common tern (for the Coquet Island SPA and Farne Islands SPA only).
Further information presented in the HRA predicted that adverse effects would not be
expected for habitat loss, temporary disturbance and displacement and indirect
effects (i.e., including loss of prey species and water quality effects) either for Project
One alone or in-combination, with other projects in the vicinity of the Humber Estuary.

The implementation of a seasonal restriction, with cable laying activities only
occurring in intertidal areas at Horseshoe Point between the April and September,
inclusive, will ensure that cable laying activates occur at times when the populations
of these species are low, particularly compared to winter peak populations. This
seasonal restriction, together with the measures to be implemented for features of the
Humber Estuary SAC and the temporary nature and limited extent of effects,
increases the confidence in the conclusion that adverse effects on these features,
and therefore the integrity of the Humber Estuary SPA and Ramsar, the Coquet
Island SPA and the Farne Islands SPA, will not occur.
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Table S.1

Natura 2000 sites and qualifying features screened into the HRA.

Natura 2000 Site Name

Species

Annex | Habitats - Estuaries, Mudflats and sandflats not
covered by seawater at low tide, Salicornia and other
annuals colonising mud and sand, Atlantic salt meadows
(Glauco-Puccinellietalia maritimae), Embryonic shifting
dunes, Shifting dunes along the shoreline with Ammophila
arenaria (‘white dunes’).

Humber Estuary SAC and Ramsar (UK)

Potential Impact

Temporary reduction in extent of a number of SAC
habitat features.

Effects on water quality, including resuspension of
contaminated sediments and increases in
suspended sediment concentrations.

Annex Il Species — River and Sea Lamprey.

Humber Estuary SAC and Ramsar (UK)

Disruption of lamprey migration during cable
installation.

Indirect effects on water quality.

Annex Il Species - Grey seal (Halichoerus grypus).

Humber Estuary SAC and Ramsar (UK)

Berwickshire and North Northumberland Coast SAC (UK)
Doggersbank pSCI (Netherlands)

Klaverbank pSCI (Netherlands)

Annex Il Species - Harbour seal (Phoca vitulina).

The Wash and North Norfolk Coast SAC (UK)
Doggerbank SCI (Germany)

Doggersbank pSCI (Netherlands)

Klaverbank pSCI (Netherlands)

Annex Il Species - Harbour porpoise (Phocoena phocoena).

Vlakte van de Raan pSCI (Belgium)

NTP S-H Wattenmeer und angrenzende Kistengebiete SCI (Germany)
Doggerbank SCI (Germany)

Ostliche Deutsche SCI (Germany)

Sylter AuRenriff SCI (Germany)

Steingrund SCI (Germany)

Helgoland mit Helgolénder Felssockel SCI (Germany)
Hamburgisches Wattenmeer SCI (Germany)

Unterelbe SCI (Germany)

Borkum-Riffgrund SAC (Germany)

Nationalpark Niedersachsisches Wattenmeer SCI (Germany)
Gule Rev SAC (Denmark)

Sydlige Nordsg SAC (Denmark)

Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, marais de
tardinghen et dunes de wissant pSCI (France)

Bancs des Flandres pSCI (France)

Recifs Gris-nez Blanc-nez pSCI (France)

Ridens et dunes hydrauliques du detroit du pas-de-calais pSCI (France)
Baie de canche et couloir des trois estuaries pSCI (France)
Doggersbank pSCI (Netherlands)

Klaverbank pSCI (Netherlands)

Vlakte van de Raan SAC (Netherlands)

Physical injury and/or behavioural disturbance from
underwater noise impacts during construction piling
of foundations and other construction activities.

Behavioural disturbance from underwater noise from
vessel noise and other activities.

Physical injury from increased risk of collision with
vessels.

Change in prey availability distribution / abundance.
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Species

Natura 2000 Site Name

Noordzeekustzone SAC (Netherlands)
Noordzeekustzone Il pSCI (Netherlands)

Potential Impact

SPA qualifying features — Bar-tailed godwit (Limosa
lapponica), Golden plover (Pluvialis apricaria), Dunlin
(Calidris alpina alpina), Knot (Calidris canutus), Redshank
(Tringa totanus), Dark-bellied brent goose (Branta bernicla
bernicla), Sanderling (Calidris alba), Ringed plover
(Charadrius hiaticula), Oystercatcher (Haematopus
ostralegus) and Grey plover (Pluvialis squatarola).

Humber Estuary SPA and Ramsar (UK)

Temporary habitat loss due to cable laying
operations.

Disturbance and displacement from noise, vibration
and visual disturbance due to activities associated
with cable laying.

Indirect effects due to temporary reduction or
redistribution of prey species due to disturbance
during cable installation, or changes in water quality.

SPA qualifying features — Common tern (Sterna hirundo).

Farne Islands SPA (UK)
Coquet Island SPA (UK)

Temporary habitat loss due to cable laying
operations.

Disturbance and displacement from noise, vibration
and visual disturbance due to activities associated
with cable laying.

Indirect effects due to temporary reduction or
redistribution of prey species due to disturbance
during cable installation, or changes in water quality.

SPA qualifying features —
Gannet (Morus bassanus), Kittiwake (Rissa tridactyla).

Flamborough Head and Bempton Cliffs SPA (UK)

Additional mortality due to collisions with operational
turbines.

SPA qualifying features —

Gannet (Morus bassanus), Kittiwake (Rissa tridactyla),
Fulmar (Fulmaris glacialis), Herring gull (Larus argentatus),
Guillemot (Uria aalga), Razorbill (Alca torda), Puffin
(Fratercula arctica).

Flamborough Head and Bempton Cliffs SPA (UK)

Displacement from foraging and loafing areas due to
operational turbines and other infrastructure.

SPA qualifying features —
Gannet (Morus bassanus).

Firth of Forth Islands SPA (UK)

Additional mortality due to collisions with operational
turbines.

Displacement from foraging and loafing areas due to
operational turbines and other infrastructure.
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1.2.1

Introduction

SMart Wind Ltd (hereinafter referred to as SMart Wind) on behalf of Heron Wind
Limited, Njord Limited and Vi Aura Limited is promoting the development of Project
One, comprising up to three offshore wind farms in the southern North Sea. The
project will have a maximum generating capacity of 1,200 megawatts (MW).

SMart Wind is a 50/50 joint venture between International Mainstream Renewable
Power (Offshore) Limited (IMRPOL) and Siemens Project Ventures GmbH (SPV).
IMRPOL is a group company of Mainstream Renewable Power Limited (Mainstream).
Mainstream is a leading developer of large scale renewable energy projects that
accelerate global progress towards a sustainable future. Siemens Project Ventures is
a group company of Siemens Financial Services GmbH. Siemens is a global
powerhouse in electronics and electrical engineering, operating in the industry,
energy, healthcare and infrastructure sectors.

Project One is the first of a number of wind farm projects planned for the Hornsea
Zone to meet a target Zone capacity of 4 gigawatt (GW) by the year 2020. Project
One includes all necessary offshore and onshore infrastructure required to connect to
the existing National Grid substation at North Killingholme, North Lincolnshire. The
proposed landfall site for the Project One export cables is located at Horseshoe
Point, within the Humber Estuary Special Area of Conservation (SAC), Special
Protection Area (SPA) and Ramsar site. The location of Project One and its
associated infrastructure are shown on Figure 1.1.

An introduction to Project One is set out in Volume 1, Chapter 1: Introduction and a
detailed description of Project One is given in Volume 1, Chapter 3: Project
Description of the Environmental Statement. The location of Project One and its
associated infrastructure are shown on Figure 1.1.

Project One is classed as a Nationally Significant Infrastructure Project (NSIP) and
therefore requires a Development Consent Order (DCO) under the Planning Act
2008. The DCO will include the principal consents for all of the main elements of
infrastructure and associated development required for Project One and the DCO
application will include full details of the development proposal.

Legislative Context and HRA Process

Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats
and of wild fauna and flora (the ‘Habitats Directive’) promotes the maintenance of
biodiversity by requiring Member States to maintain or restore natural habitats and
wild species listed in the Annexes to the Directive and by introducing protection for

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

habitats and species of European importance. The Habitats Directive contributes to a
coherent European ecological network of protected sites requiring Member States to
designate Special Areas of Conservation (SACs) for habitats listed on Annex | and for
species listed on Annex Il of the Directive.

Article 6(3) of the Habitats Directive requires that “Any plan or project not directly
connected with or necessary to the management of [a Natura 2000] site but likely to
have a significant effect thereon, either individually or in-combination with other plans
or projects, shall be subject to appropriate assessment of its implications for the site
in view of the site’s conservation objectives.” This requirement is implemented in the
UK through the Offshore Marine Conservation (Natural Habitats, & c.) Regulations
2007 (as amended) (the ‘Offshore Habitats Regulations’) for sites beyond 12 nm and
the Conservation of Habitats and Species Regulations 2010 (as amended) (the
‘Habitats Regulations’) for sites onshore and within 12 nm.

Directive 2009/147/EC of the European Parliament and of the Council of 30
November 2009 on the conservation of wild birds (the ‘Birds Directive’) aims to
maintain the populations of wild bird species across their natural range and allows for
the designation of Special Protection Areas (SPASs) for rare and vulnerable species
listed in Annex | and regularly occurring migratory birds. Together, SACs and SPAs
create a Europe-wide “Natura 2000” network of designated sites.

The Habitats Regulations incorporate SPAs into the definition of ‘European sites’ and,
as a consequence, the protection afforded to European sites under the Habitats
Regulations applies to SPAs designated under the Birds Directive.

UK Government policy (i.e., National Planning Policy Framework (DCLG, 2012)) also
states that internationally important wetlands designated under the 1971 Convention
on Wetlands of International Importance especially as Waterfowl Habitat (as
amended) (the Ramsar Convention) (Ramsar sites) are afforded the same protection
as SPAs and SACs for the purpose of considering development proposals that may
affect them. The Government also affords the same level of protection to potential
SPAs (pSPAs) and candidate SACs (CSACs).

Regulation 61 of the Habitats Regulations sets out the procedure for the assessment
of the implications of plans and projects on European sites. Under Regulation 61, if
the proposed development is not directly connected with or necessary to the
management of a European site and is likely to significantly affect the site, the
competent authority must undertake an “Appropriate Assessment” of the implications
for that site in view of that site’s conservation objectives (Regulation 61(1)). The
Planning Inspectorate’s (PINS’) Advice Note 10, Version 4, Habitat Regulations
Assessment (PINS, 2013) recommends a four stage process:

. Stage 1 Screening - Test of Likely Significance: Determining whether the plan or
project “either alone or in-combination with other plans and projects” is likely to
have a significant effect on a European site(s);
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. Stage 2 Appropriate Assessment: Where likely significant effects are identified
during screening, determining whether, in view of the European site’s
conservation objectives, the plan or project would have an adverse effect (or risk
of adverse effect) on the integrity of the site. If not, the plan can proceed;

. Stage 3 Alternatives: Where the plan or project cannot be shown to avoid an
adverse effect on the integrity of a site, there should be an examination of
alternative solutions; and

. Stage 4 Assessment of “imperative reasons of overriding public interest’
(IROPI): If it is not possible to identify alternative solutions that would avoid an
adverse effect on integrity, it will be necessary to establish IROPI. This is not
considered a standard part of the process and will only be carried out in
exceptional circumstances. In the event of a negative appropriate assessment
compensatory measures must also be included with the Habitats Regulations
Assessment (HRA) report, which are considered during Stage 4 if there are no
alternatives identified during Stage 3.

The stages of the process are collectively referred to as the HRA to clearly
distinguish from the appropriate assessment, which is a single step within the whole
HRA process.

The integrity of a site is defined as the coherence of the site's ecological structure
and function, across the whole of its area, which enables it to sustain the habitat,
complex of habitats and/or population of species for which the site has been
designated. An adverse effect on integrity is likely to be one which prevents the site
from making the same contribution to favourable conservation status for the relevant
features as it did at the time of designation.

Purpose of this Document

The purpose of this document is to assist the decision maker by providing information
to inform the HRA for Project One. It includes information required to determine likely
significant effects (LSEs) on European sites and where necessary considers whether
any such effects would affect the integrity of the European sites.

The Habitats Regulations require the competent authority (in this case the relevant
Secretary of State) before authorising a project likely to have a significant effect on a
European site ‘to make an appropriate assessment of the implications for that site in
view of that site’s conservation objectives’. Anyone applying for development consent
for an NSIP must provide the competent authority with such information as may
reasonably be required ‘for the purposes of the assessment’ or ‘to enable them to
determine whether an appropriate assessment is required’. This information normally
takes the form of a HRA Report.

1.3.3

1.34

This document supports the DCO application for Project One and follows PINS’
guidance contained in Advice Note 10: Habitat Regulations Assessment relevant to
NSIPs (PINS, 2013). This document is prepared in accordance with both the Habitats
and Birds Directives. In addition to the PINS guidelines, relevant guidelines published
by (the former) English Nature (EN) on undertaking an appropriate assessment and
determination of likely significant effect (i.e., Stage 1. Screening) were also
considered. These guidelines provide details on how to undertake a HRA, including
good practices on consultation, data collection, impact identification and assessment,
recommendation of project modification and/or restriction and reporting (English
Nature, 1997; English Nature, 1999).

Prior to awarding the Round 3 sites, The Crown Estate (TCE) carried out a plan level
appropriate assessment of the implications for European sites (TCE, 2009). The key
outcome of this plan level appropriate assessment was that the plan could be
delivered without significant adverse effects on the integrity of European sites,
provided that ‘best practice’ environmental measures are adhered to by project
developers, and that individual projects are able to demonstrate no adverse effect on
the integrity of European sites arising from their specific development plans. The plan
level appropriate assessment provides a useful guidance document and assists
identification of potential impacts on the European sites and qualifying features, in
relation to developments within each zone.
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1.4.3

Structure of this Document

The structure of the HRA presented within this document follows the PINS
recommended staged approach (PINS, 2013) (refer to paragraph 1.2.6). The
objectives for Stage 1 (screening for likely significant effects) have included:

. Conducting a desk top study and obtaining background information to undertake
a review of Natura 2000 sites which occur within the zone of influence of Project
One;

. Reviewing activities associated with Project One which could potentially affect
Natura 2000 sites and qualifying features;

. Identifying, whether areas of Natura 2000 sites and qualifying features occur
within the zone of influence of Project One;

. Assessing the sensitivity and LSEs of Project One on the conservation status
and conservation objectives of Natura 2000 sites and qualifying features.

. Assessing in-combination effects of Project One with other plans and projects in
the area on Natura 2000 sites;

. Assessing the potential for inter-related effects to occur for qualifying features of
Natura 2000 sites for the offshore and onshore (Humber) project components;
and

. Screening out Natura 2000 sites and qualifying features which would not be
significantly affected by Project One.

Based on the results from the screening assessment, information is provided within
Sections 5 and 6 to inform an appropriate assessment (Stage 2), should the
competent authority determine that one is required. The objectives of Stage 2 of the
HRA have included:

. Review the potential significant effects of Project One identified during screening
(Stage 1) on the integrity of Natura 2000 sites;

. Review the in-combination effects of Project One with other plans and projects
identified during screening (Stage 1) on the integrity of Natura 2000 sites; and

. Identify appropriate mitigation measures to minimise potential significant effects
on Natura 2000 sites and qualifying features.

This document has been structured around the two assessments undertaken for the
offshore components and the onshore/Humber Estuary components of Project One
and this approach has been agreed with the relevant statutory nature conservation
bodies (see Section 1.6). The two HRAs (Humber and Offshore) were originally
circulated to statutory consultees as two separate documents and have been
discussed through two separate processes throughout the Project One lifetime. The
original HRA structure of two separate reports was proposed and discussed with

1.4.4
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stakeholders due to the disparate nature of the intertidal and offshore receptors.
However, as Project One evolved, these processes were aligned so that one
planning application would be submitted to the PINS, and following advice from PINS
(22 March 2013), it was agreed to produce a single HRA document as a supporting
document to the DCO application (Table 1.1).

The potential for overlap between the two assessments within this HRA has been
considered, particularly with respect to mobile species which may be affected by both
cable installation within the Humber Estuary and construction, operation and/or
decommissioning of offshore project components. The conclusions from the
assessments of onshore and offshore Project One components have been drawn
together in the overall conclusion on the assessment of effect on the conservation
objectives for qualifying features of the Natura 2000 sites considered within the HRA,
and therefore on site integrity.

This document provides the HRA of all offshore and onshore components of Project
One and should be read in conjunction with other relevant Environmental Statement
Chapters and Annexes, namely:

" Offshore Environmental Statement Volume 2:

o Chapter 2: Benthic Subtidal and Intertidal Ecology and associated
technical annex (Annex 5.2.1: Benthic Ecology Technical Report);

o Chapter 3: Fish and Shellfish Ecology and associated technical annex
(Annex 5.3.1: Fish and Shellfish Technical Report);

o Chapter 4: Marine Mammals and associated technical annex (Annex 5.4.1:
Marine Mammal Technical Report);

o Chapter 5: Ornithology and associated technical annex (Annex 5.5.1:
Ornithology Technical Report);

o Chapter 6: Nature Conservation; and

o Annex 4.5.3: Cumulative, Transboundary and Inter-related Effects
Document.

. Onshore Environmental Statement Volume 3, Chapter 3: Ecology and Nature
Conservation; and

. The Consultation Report for Project One.
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Study Area and Scope

The study area and scope of the HRA for Project One comprises all offshore and
onshore components associated with Project One activities as described in Section 2
and in the Environmental Statement Volume 1, Chapter 3: Project Description.

The offshore components of Project One are defined as those activities occurring up
to the Mean Low Water Springs (MLWS), including construction, operation and
decommissioning of the wind turbines, substations, accommodation platforms, inter-
array cables and the export cable route. The onshore Project One components
include subtidal cable installation works within the Humber Estuary and the intertidal
and onshore sections of the cable route and associated onshore infrastructure
through to the HVDC converter/HVAC substation site at North Killingholme and
connection to the National Grid Substation.

The HRA considers qualifying features within Natura 2000 sites and mobile marine
species from other European sites (e.g., fish species from other SACs and bird
species from other SPAs) which may transit through Project One at certain periods of
the year.

Baseline ecological characterisation for qualifying features of European Sites
considered in this HRA has been defined across two study areas as follows:

. The Project One study areas — defined in the Environmental Statement Volume
2, Chapter 2: Benthic Subtidal and Intertidal Ecology (paragraph 2.2.1 and
Figure 2.1), Chapter 3: Fish and Shellfish Ecology (paragraph 3.2.1 and Figure
3.1), Chapter 4: Marine Mammals (paragraph 4.21 to 4.2.2 and Figure 4.1) and
Chapter 5: Ornithology (paragraph 5.2.1 and Figure 5.1); and

. The southern North Sea study area — this regional ecological study area is also
unigue to each ecological discipline and was defined as the southern North Sea
region and coincides with the southern North Sea Marine Natural Area (MNA),
refer to Chapter 2: Benthic Subtidal and Intertidal Ecology (paragraph 2.2.1 and
Figure 2.2), Chapter 3: Fish and Shellfish Ecology (paragraph 3.2.1 and Figure
3.2), Chapter 4: Marine Mammals (paragraph 4.2.3 and Figure 4.1) and Chapter
5: Ornithology (paragraph 5.2.1 to 5.2.6). In the case of ornithology, the regional
study area extended to sites located greater than 770 km from Project One to
encompass migrating birds.

All survey methodologies and designs for characterisation surveys were agreed with
the relevant statutory nature conservation bodies as detailed in the topic specific
Environmental Statement chapters. The Joint Nature Conservation Committee
(JNCC) was also consulted in January 2010 regarding the approach to analyses of
boat based survey data. This approach was approved by JNCC, as described in the
Environmental Statement: Annex 5.4.1: Marine Mammal Technical Report and Annex
5.5.1: Ornithology Technical Report.

1.6

16.1

1.6.2

1.6.3

1.6.4

Consultation

As part of ongoing consultation, key stakeholders were invited to respond to a
Scoping Report produced as part of the Environmental Impact Assessment (EIA)
process in November 2010 (Phase 1 Consultation; SMart Wind, 2010) and a Scoping
Report Addendum produced in March 2012 (Phase 2 Consultation; SMart Wind,
2012a). This HRA takes into consideration the Scoping Opinion issued by the
Infrastructure Planning Commission (IPC), (now PINS), in December 2010 (IPC,
2010), the Second Scoping Opinion issued by PINS in May 2012 (PINS, 2012) and
the relevant consultees responses within them.

Further consultation for the HRA with INCC and Natural England was carried out in
September 2011 (Phase 3 Consultation) and included presentation of the initial
screening tables and a draft proposed approach to the HRA (see Annexes A, B
and D). It should be noted that the initial screening table and draft approach in
Annex D are presented as a record of consultation and do not represent the final
HRA screening, which is fully discussed and detailed in Sections 3.2 and 4. These
documents identified the European sites to be included, qualifying features likely to
be screened in/out of the assessment based on the preliminary information available,
potential impacts and potential mitigation measures. Also included were details of
surveys/studies to be undertaken to inform the HRA. Further consultation with Natural
England and JNCC in November 2011 provided feedback on the screening tables
and the proposed approach documents, and this has informed the structuring and
approach presented within this HRA report.

As Project One has evolved, the onshore and offshore Project One components have
been aligned so that one planning application is to be submitted to PINS, and
following advice from PINS (22 March 2013), a single integrated HRA Report has
been prepared as part of the supporting information to the DCO application.

The following European Union (EU) Ministries were consulted in relationship to the
potential for transboundary impacts during both Phase 3 Consultation Preliminary
Environmental Information Report (PEIR) and Phase 4 Consultation (Draft
Environmental Statement and Draft HRA):

. Belgium environmental ministry representatives:
o Flemish Government;
o étage 2/3;
o Ministry of Brussels;
o Federale Overheidsdienst Mobiliteit en Vervoer;
o Royal Belgian Ship-owners Association; and
o Ministry of Wallonia.

. Danish environmental ministry representatives:




e  Danish Ministry of the Environment; 1.6.5 From the above comprehensive list of EU ministries and representatives consulted,
o Danish Maritime Authority; only those responses that were received, namely from the Rijkswaterstaat North Sea

. Danmarks Rederiforening; and and the Bundesamt fiir Seeschifffahrt und Hydrographie, are presented in Table 1.1.

1.6.6 Table 1.1 summarises the key comments raised by the consultees in the IPC Scoping

o Danish Maritime Authority.
Y Opinion, the Second Scoping Opinion issued by PINS, the Section 42 (Phase 4)

= German environmental ministry representatives: consultation and further follow up meetings following the Phase 4 consultation, and
o Federal Ministry for the Environment Nature Conservation and Nuclear describes which sections of the HRA report address each comment.
Safety;

o Wasser-und Schifffahrtsverwaltung des Bundes;
o Verband Deutscher Reeder; and
. Bundesamt fiir Seeschifffahrtund Hydrographie.
. French environmental ministry representatives:
. Ministére des Affaires étrangeres;
o Armateurs de France;
o Préfecture Maritime de la Manche et de la Mer du Nord; and
o Secrétariat Général de la Mer.
. Dutch environmental ministry representatives:
. Ministry of Housing Spatial Planning and Environment;

o Rijkswaterstaat North Sea - Dutch Ministry of Infrastructure and
Environment;

. Rijkswaterstaat - Ministerie van Verkeer en Waterstaat;
. Royal Association of Netherlands Ship owners; and
. Ministry of Transport, Public Works and Water management.
. Norwegian environmental ministry representatives:
o Ministry of Environment;
. Norges Rederiforbund; and
. Norwegian Maritime Directorate.
. Portuguese environmental ministry representatives:
o Ministere des Affaires étrangeres.
. Republic of Ireland environmental ministry representatives:
o Department of Environment.
. Spanish environmental ministry representatives:
o Ministerio de Medio Ambiente y Medio Rural y Marino.
. Swedish environmental ministry representatives:

o Implementation & Enforcement Department.
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Table 1.1  Consultation undertaken to date with regard to the Habitats Regulations Assessment.
Consultee el Date Comment How/where addressed
response
The Applicant should also be aware that the decision maker under the
Planning Act 2008 has, as competent authority, a duty to engage with the
Habitats Directive whether or not the decision maker is also licensing the This document represents the HRA report to inform the appropriate
activity. Therefore, the Applicant may wish to provide information within the assessment.
Environmental Statement, which will assist the decision maker to meet this
duty.
We strongly recommend that there is a meeting between the applicant, : . _
Scopin December | yNCC, Natural England and the IPC to discuss the scope of the HRA, based Meetings held with JNCC/Natural England: 17 May 2011, 22
IPC/PINS p g 2010 / Ma . . . . . September 2011, 13 January 2012, 03 October 2012 and 22
Opinion Y | on the information provided here, the zonal schedule and early information
2012 L . November 2012.
arising from desk studies and surveys.
Section 3 presents the HRA methodology and staged approach to
Stepwise approach to HRA should be followed. the assessment in accordance with PINS Advice Note 10, Version
4, Habitat Regulations Assessment (PINS, 2013).
Given the movements of birds between SPAs across the North Sea, it will be : . .
i L European coastal SPAs considered in Screening Assessment (see
necessary to consider the potential impact of Zone 4 developments on the .
) ) Section 4.2).
interest features of such mainland European coastal SPAs too.
The offshore and onshore (Humber) HRAs have been combined
into a single HRA for Project One (this document).
The HRA assessment as currently drafted is divided into separate offshore A draft combined HRA report and supporting RIES was issued to
22 March and onshore reports and queried whether the project as a whole had been PINS on 24.06.2013 seeking specific comment on the structural
Meeting to 2013 and adequately considered as the appropriate assessment would need to look at | content of the report.
discuss follow up | the project as a whole. It was also pointed out that other previous projects SMart Wind received detailed comment from PINS on the draft
PINS Hornsea Project | discussions | had commonly presented a single assessment. HRA report on 05.07.2013, and responded in letter form (on
One and in June 19.07.2013), setting out how comments had been addressed in the
Project Two and July final HRA documentation.
2013 PINS stated that they would need to produce a single Report on the
Implications for European Sites (RIES) and that it was expected that The draft RIES and PINS matrices for Project One are presented in
applicants now provide the initial draft of the RIES as part of the HRA Annex L.
information supporting any application.
December | Scoping response recommending the need for a HRA for Project One. This HRA Report has been compiled for onshore and offshore
2010 components of Project One.
INCC/Natural | ) oings Also included was a strong recommendation for the need for a meeting Initial meetings held between SMart Wind and Natural
England between the applicant, INCC and Natural England to discuss scope of the England/JNCC in May 2011 to discuss HRA, with further meetings

HRA and early information from desk studies and surveys.

held subsequently to provide updates on HRA, potential mitigation
measures etc. (see below).
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Consultee

Form of
response

Date

Comment How/where addressed
17 May Natural England confirmed that the saltmarsh at Horseshoe Point is a key Effects of cable installation on over-wintering birds have been fully
2011 roosting area for over-wintering birds and reported that any landfall in the assessed in Sections 4.4 and 6.3, with discussion of seasonal
area would need to consider the use of HDD under approximately 100 m of restrictions in Section 6.4.
saltmarsh, or a suitable alternative, between the months of April and
September (later amended to avoid August and September where
practicable), to remove any adverse impacts on the wintering bird population.
Natural England reported the presence of a viable cockle bed immediately off | Effects on cockle beds are discussed in Section 6.2.
the coast at Horseshoe point.
JNCC/Natural England reported a requirement for a detailed breeding bird Discussion of seasonal restrictions on cable installation at the
protocol and mitigation measures. Horseshoe Point landfall is discussed in Section 6.4.
Meeting to discuss scope of HRA and early information from desk studies and
surveys:
Submission of screening table and approach to HRA to Natural England and | Screening table and draft approach to HRA has been presented in
JNCC for agreement. Annex D. Note: Annex D is presented as a record of consultation
and does not represent the final HRA screening.
Natural England recommended that bird surveys should continue until August | Ornithological surveys at Horseshoe Point were undertaken
2012 where possible, and suggested if not possible, latest Wetland Bird between September 2011 and August 2012 (see Section 3.2).
Survey (WeBS) data for Horseshoe Point and a commitment to further survey
22 work prior to construction may provide sufficient data to inform the impact
September assessment.
2011 Natural England reported a requirement for evidence to confirm proposed Effects of cable installation on over-wintering birds have been fully
works would not cause significant disturbance to birds using the Humber assessed in Sections 4.4 and 6.
SPA.
Natural England suggested a separate report for the HRA to help inform the Conclusions have been included in the final HRA report (see
IPCs assessment. Natural England suggested the initial report should be Section 7).
drafted without conclusions.
Natural England reported a preference for work at Horseshoe Point to be Discussion of seasonal restrictions on cable installation at the
avoided during August. However, this would be informed by findings of Horseshoe Point landfall is discussed in Section 6.4.
wetland bird survey.
03 October | Natural England agreed that walking intertidal areas at low tide to observe See Volume 6, Annex 6.3.9: Wintering and Migratory Birds Survey
2011 wintering birds was not appropriate from a health and safety perspective. for full details of intertidal bird survey methodologies.
11 Telephone conference to discuss screening table and approach to HRA as Screening table and draft approach to Humber assessment for
November | submitted to Natural England and JNCC in September 2011. onshore Project One components has been presented in Annex D.
2011 Natural England agreed to the approach taken for the Humber/Onshore HRA, | Note: Annex D is presented as a record of consultation and does
including screening table submitted. not represent the final HRA screening.
05 January | Update on HRA including data sources, likely significant effects and potential | No actions from meeting.
2012 mitigation measures to reduce effects on qualifying features.
29 Meeting with Natural England to discuss the findings of the HRA. Discussions | No actions from meeting, feedback provided during Phase 4
November | included proposed construction operations, timing of works, access consultation.
2012 arrangements and working areas. Also discussed were proposed mitigation

measures to reduce potential impacts on designated features.
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Consultee I O Date Comment How/where addressed
response
JNCC note that both grey and harbour seals were recorded within the
Hornsea Zone and are encouraged that the report relates these to three
INCC Phase 3 7 October | coastal Special Areas of Conservation. In line with the HRA process the Both species of seal addressed within this HRA (see Sections 4.3
Consultation 2012 impacts of the Hornsea development will need to be screened for LSE on any | and 4.4).
designated feature where an interaction is likely to occur from a plan or
project.
We advise that HRA is an important component in assessing the
environmental effects of a development and that it is most usefully and
robustly conducted alongside the EIA process. Whilst we welcome the Assessment considered within this HRA Report and justifications
information submitted in Chapter 13 of the current submission we would for the screening out of designated sites presented in Section 4.3
advise that the Phase 4 consultations would be most usefully conducted here. and 4.4. and Annexes A B and D ’
On review of Chapter 13, we advise that a transparent approach is o ' '
undertaken outlining full justification for the screening out of designated sites
or groups of designated sites.
The potential for additional species that may use the site on passage that Migration modelling has been undertaken for 12 non-seabird
may form a component of an SPA should be considered. Full consideration species (seven waders and five wildfowl) that were selected in
JNCC/Natural | Phase 3 éz b should also be given to reasons why potentially relevant species might not consultation with JNCC and Natural England (Section 4.3
England Consultation eptember | have been recorded during survey. We recommend assessing potential aragraph 4.3.169) =
2012 impacts on all migrant species. paragrapn ..
Potential for LSE on qualifying features of the Flamborough Head and Flamborough Head and Bempton Cliffs SPA included in Screening
Bempton Cliffs SPA (kittiwake, gannet, guillemot, razorbill, and puffin) Assessment (see Annex A). Further consultation was undertaken
particularly as a result of cumulative impacts. with INCC on the shadow éppropriate assessment.
It may be necessary to undertake potential biological removal (PBR) PBR has been undertaken for the key qualifying interests of the
modelling for SPA features being vulnerable to collision risk (e.g., kittiwake Flamborough Head and Bempton Cliffs SPA population (Annex J)
and gannet). In cases in which PBR modelling indicates an LSE on an SPA PVA of kittiwake associated with Flamborough Head and Bemptoﬁ
population, population viability analysis (PVA) modelling might be required to Cliffs SPA has been undertaken (Section 5.4 and Annex K)
inform an appropriate assessment. ' '
Letter response from Natural England following Phase 4 consultation. Main Refer below.
comments included the following:
Adverse effect in-combination could not be ruled out for certain SAC Annex | | Further information on the relevant species has been provided in
habitats and SPA bird species based on information presented in draft HRA. | Sections 5.4 and 6.3 and Annexes A, B and F.
Efforts to reduce effects on intertidal habitats (including saltmarsh) would be | Effects on intertidal habitats have been reduced as much as
Letter: Phase 4 welcomed. practically possible. Effects on saltmarsh habitats will be avoided
JNCC/Natural | consultation 5 February where possible (see Section 6.2).
England (Humber HRA | 2013

report)

Conclusions to relate to adverse effects on feature integrity.

Assessment has been altered to refer to adverse effects (see
Sections 6.2 and 6.3).

Natural England proposed a construction window of 1 May to 31 August until
further information is provided.

Further information and clarifications to justify the proposed
construction window have been provided in Sections 2.3 and 4.4.

Concerns about repeat disturbance of certain habitats due to phased
installation.

Potential for repeat disturbance of SAC habitats has been assessed
in Section 6.2 (specifically paragraph 6.2.16)
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Consultee Comment How/where addressed
response

Concerns about impacts on cockle beds (and consequent impacts on SPA Further information on impacts on cockle beds has been presented

features). in Section 6.2.

Natural England is not concerned about potential for LSE on the common tern | No action necessary (see paragraphs 6.3.100 et seq. and 7.3.49 et

population of Coquet Island or Farne Islands SPA. seq.)

Recommendation that export cables are buried to depths of 1.5 m or greater | Burial depths are discussed in paragraph 2.3.3 and, with particular

to reduce electromagnetic fields (EMF) effects on lamprey species. reference to effect on lamprey, in paragraph 6.2.44 et seq.

Cable burial to a minimum depth of 1 m for inter-array cables and to
a maximum depth of 3 m below stable seabed, subject to a cable
burial assessment, for export cables and the majority of platform
inter-connector cables within Subzone 1. Some inshore parts of the
export cable route corridor may require burial to a maximum of 5 m
depth. However, it cannot be guaranteed that 1.5 m (depth
suggested by Natural England) of sediment will remain on the cable
for the duration of the operational phase.

Natural England agrees that a seasonal restriction will remove impact during | No action necessary (see paragraph 6.2.52 et seq.)

sensitive periods for grey seals.

Request that the Marine Management Organisation (MMO) should be Further detail on the submission of the cable specification and

consulted on the construction method statement and cable burial plan installation plan has been presented in Sections 2.3 and 6.4.

(including final mitigation measures and contingency plans).

Updated information on phasing of cable installation. Details of the indicative cable installation programme are provided
in paragraph 2.3.26. Potential for repeat disturbance of SAC
habitats has been assessed in Section 6.2 (specifically paragraph
6.2.16).

Additional information on access requirements to the intertidal. Proposed access arrangements are fully discussed in paragraph

Phase 4 2.3.23, with effects of access on SAC habitats fully assessed in

JNCC/ Natural
England

(Humber HRA
report): Letter
response from
SMart Wind to
NE to Phase 4
comments
followed by a
meeting
(25/03/2013)
and a
teleconference
(4/04/2013)

Section 6.2.

Clarification of outputs of physical processes modelling used to inform
conclusions made in the HRA.

Further information on impacts on cockle beds, including physical
processes modelling undertaken, has been presented in paragraph
6.2.2 et seq.

March and
April 2013

Further SPA species specific information to support conclusions made and
mitigation proposed.

Further information on the relevant SPA species, including
alternative habitats available, has been provided in Sections 5.4
and 6.3 and Annexes A, B and F.

This information is used to inform the mitigation measures
presented in Section 6.4.

Further information to support the conclusion that alternative habitats exist for
SPA species.

Further information on the relevant SPA species, including
alternative habitats available, has been provided in Sections 5.4,
5.5 and 6.3; and in Annexes A, B and F.

Further information on mitigation measures to be employed, including use of
an Ecological Clerk of Works to ensure cable installation is appropriately
managed.

Mitigation measures are fully discussed in Section 6.4, including
specific reference to how operations will be spatially managed.

10
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Consultee rzg;r)rgnosfe Date Comment How/where addressed
Advice on HRA process to determine LSE for disturbance to SPA species, The 1% ‘rule of thumb’ proposed by Natural England has been
Phase 4 based on 1% population threshold. used in the LSE test in Section 3.2.20 et seq., and specifically
(Humbgr HRA paragraph 4.4.5, and has also been used to inform the appropriate
Iretrt)ort)'f Second assessment stage (Section 6.3).
etter o
INCC/Natural | ESPonse from Provision of additional species figures. Figures presented in Annex F and discussed in Section 6.3.
atura .

England NE on Phase 4 | April 2013 | Requests for further information on specific attributes of construction methods | Further information on cable installation and access to the intertidal
consultation, and programme. has been provided in paragraph 2.3.2 et seq. Where information is
and outcomes not currently available, this will be provided in the cable
?fl ; specification and installation plan (i.e., post consent).
eleconference
(24/04/13) Recommendation for inclusion of further projects for consideration in in- Projects considered as part of the in-combination assessment have

combination assessment. been presented in paragraph 4.4.16.
Reiteration that the 1% population threshold is a rule of thumb and that The 1% ‘rule of thumb’ has been used as a guide as detailed in
further consideration may be required depending on the species in question. | paragraph 4.4.5.
Phase 4 It should be noted that the appropriate assessment must be able to conclude | Conclusions with respect to adverse effects on site integrity in
(Humber HRA that there is no reasonable scientific doubt remaining regarding adverse Section 7 have been made with due consideration of reasonable
report): Third effects on integrity. scientific doubt in the assessment.
email response . . . T Further information on the vehicles and equipment to be used for
f If it is not possible to present noise levels as LAnax vValues, an indicative list of . o : o :
rom Natural . . g cable installation in the intertidal is presented in Volume 1, Chapter
equipment and plant machinery anticipated should be presented. i . N

Natural England on June 2013 3: Project Description.

England Phase 4 . It is important to note that the LSE test must be undertaken on a species by Species have been considered individually in the LSE test (see
consultation
and ou tcomés species basis, regardless of how many species are present on the (HVDC Table 4.11 and Table 4.12) for effects at the landfall site and HVDC
of converter/ HVAC substation) site. converter/HVAC substation.
correspondence Natural England agrees that cable installation and construction of the
(24/04/13) converter station / sub-station is not likely to have a significant effect on

foraging SPA birds, due to the absence of large flocks using the inland areas | No action necessary.
around the cable route and the availability of alternative habitat in the
surrounding areas.
The screening assessment addresses all qualifying features of
identified Natura 2000 sites considered in the HRA in Sections 4.3
The screening assessment should present a clear rationale for scoping out and 4.4. Further, following further discussions for birds this
sites so the decision to screen out sites is presented in a transparent and appears to relate to the non-inclusion of lesser black-backed gull
Phase 3 14 _ :

JNCC/Natural | Consultation Ceb robust manner. and herring gull beyond the LSE stage. Both these species are

England (Offshore HRA 281;uary now going to be considered in the second stage and therefore will

be included.

Screening)

The document lacks assessment of in-combination impacts on habitats,
marine mammals and fish interest features.

The screening assessment addresses in-combination impacts on
qualifying features of identified Natura 2000 sites considered in the
HRA in Sections 4.3 and 4.4.

11
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Consultee el (e Date Comment How/where addressed
response
Consider all impacts that arise from construction activities (direct and
indirect). Seabed preparation for gravity base foundations, for example, The screening assessment addresses all potential impacts on
should be considered as these may affect sites outwith the construction site qualifying features of identified Natura 2000 sites considered in the
boundary, as could provision of new habitat that could be colonised by non- HRA in Sections 4.3 and 4.4.
native species.
If cables cannot be buried to the optimum cable burial depth and cable
protection becomes necessary, the scope .Of the HRA may _need 0 be_: Full consideration on the effects of cable burial and associated
widened because of potential impacts arising from interruption to sediment rotection has been made in Sections 4.3 and 4.4
supply and erosion processes along the coast. Further sites may then have to P ' o
be screened in to the assessment.
This section focuses on SPA features and should include more detail on the
interest features of the SACs being assessed. It is also important to note The screening assessment addresses all potential impacts on all
however that the assessment should, in addition to bird features, also include | qualifying features of identified Natura 2000 sites considered in the
an assessment of the habitats that support the SPA population in question as | HRA in Sections 4.3 and 4.4.
appropriate.
Topics for inclusion in the marine mammal in-combination assessment should
include:
= What is the potential for piling at other wind farms in the area to take place
simultaneously?
= What is the potential for year on year sequential piling to expose the same
area of sea to ‘disturbing’ levels of noise over a number of years which These topics have been considered in the marine mammal
may increase the potential long term avoidance of the area by marine assessment in Sections 5.2 and 5.3
mammals? ' o
= What is the potential for displacement of prey species from the area?
= What is the importance of this area for seal feeding and could subsequent
impacts to prey species in this area affect seal condition?
=  What is the potential for transboundary effects to occur within the in-
combination assessment?
It appears that there is to be no in-combination assessment of bird . . . .
displacement due to the fact that no other offshore wind farms are within Eﬁll?;\r,:gga(ljrﬁﬂfslrﬁg?nggois dl}iajgzezrgéﬁtvz\ggs];sl\é?nir?tnr?agztelzjezﬁl
Hornsea Project One’s footprint of displacement. We do not consider this an uné]ertak’en in Section 5.5 con:?idering all project within foraging
appropriate way of screening m-comblnatlon.dlsplacement impacts. We range (breeding season.) énd across the east coast (non-breeding
suggest that the foraging area for each species from each SPA should be : . ;
-~ . e . : : season). It should be noted that since most other projects did not
guantified and mapped against all other activities which are displacing or . ) . o
. ) AR . guantify mortality, this is largely qualitative.
stopping birds feeding in this foraging area.
I « o The JNCC and Natural England interim advice on HRA screenin
We_note the recent publlcat!on of the J_NCQ and Natural England interim has been considered and f%llowed where appropriate. This incluges
Phase 4 advice note on HRA screening for seabirds in the non-breeding season” L ; - o :
. . s : considering distant SPAs where connectivity may only exist during
JNCC/Natural | Consultation 13 March (February 2013), and request that the processes outlined in this advice note ; o . ;
) . the non-breeding season, and attributing impacts in the breeding
England (PVA,; Offshore | 2013 are followed. At present we are unable to confirm that the approach to . . S
-~ o . and non-breeding seasons to different SPAs. Determination of LSE
HRA Report) determining LSE_as set out_ in ‘Annex A — SPA Screening Assessment is species-, season- and impact-specific, and in-combination effects
(Offshore HRA)"is appropriate. have also Been considered. ’
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Consultee

JNCC/Natural
England

Form of
response

Phase 4
Consultation
(Offshore HRA
Report)

Comment

Greater clarity should be provided on the screening method and as to how
interest features / designated sites have been dropped from the assessment
process between ‘screening’ and a final determination at the LSE stage.

How/where addressed

Additional text on the screening method is provided in Sections 3
and 4.

Lesser black-backed gull and herring gull are now included (see
Section 4.3, paragraph 4.3.134 et seq.).

The relationship and cross-over with the Humber/onshore HRA could be
made clearer. If the offshore HRA includes all impacts up to mean low water
springs (MLWS), impacts to fish and habitat features below this point should
be subject to further consideration in this document.

The two HRAs for the onshore (Humber Estuary) and offshore have
been combined into a single HRA for Project One (i.e., this
document).

Decommissioning should also be considered.

Decommissioning impacts have been included in Section 2.5 and
Table 2.1.

Only other projects which are not likely to have a LSE alone should be
considered in the in-combination element of an LSE assessment, as should
any residual effects remaining after mitigation for projects which have a LSE
alone. Moreover, fully consented and operational projects would be part of
the baseline but may also have residual effects which should be included in
an assessment.

This approach has been taken and is presented in the in-
combination screening assessment methodology is presented in
Section 3.2 and paragraph 3.2.26 et seq.

13 March

There should be a more detailed explanation of why construction and
decommissioning impacts can be disregarded.

Additional text has been added that expands on potential impacts
from construction and decommissioning, in Table 2.1.

2013

The proposed extension of the boundary and change in the interest features
of Flamborough Head and Bempton Cliffs SPA should be the basis for
assessment.

Revised numbers have been used in the assessment in Section
5.4.

Some confusion between the concept of cumulative effect and the
requirements of an HRA in-combination assessment. Built, operational,
developments are not part of an HRA in-combination assessment, but they
are part of an existing baseline of impacts, accumulated over time. The three
‘Tier approach being suggested is adequate to cover cumulative and
combining impacts.

As all offshore wind farms have residual effects on birds during the
operational period then based on this advice all operational wind
farms have been included in the in-combination assessment in
Section 3.2 and paragraph 3.2.26 et seq.

Consideration should be given to impacts at or near to the SPAs themselves.
For example, the Environment Agency Filey Bay Net Limitation Order
intended to limit by-catch of auks from Flamborough Head and Bempton Cliffs
SPA, and a recent proposal in local authority forward planning documents to
create a marina at Bridlington Harbour.

These have been considered in paragraph 4.3.187 et seq. and
4.4.16 et seq.

There should be an explanation of how the APEM migration model operates,
with figures used to demonstrate how the percentage of the population
predicted to pass through Hornsea has been generated and how this relates
to impacts on specific SPAs.

The HRA report cross-references information on the APEM
modelling undertaken for migratory birds in the Screening
Assessment (Section 4.3 and Annex A). The detailed methodology
of the model is presented in Environmental Statement Volume 5,
Annex 5.5.1: Ornithology Technical Report, Appendix D.
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Consultee

Form of
response

Date

Comment

Provide clarification on to what distance from the offshore wind farm
displacement effects have been assessed.

How/where addressed

SMart Wind consider that a 1 km buffer is sufficient for moderate
sensitivity species such as auks, with the site alone being sufficient
for low sensitivity species such as gulls. Further clarification is
provided on this matter in the Environmental Statement Volume 2,
Chapter 5: Ornithology and in the matrix tables based on 2 km
displacement in Volume 5, Annex 5.5.1: Ornithology Technical
Report, Appendix A, for reference.

Information from Scroby Sands, Beatrice Demonstrator and Blyth Wind Farm
not included.

Beatrice Demonstrator and Blyth Wind Farm have been included.
Information from the Scroby Sands Environmental Statement is not
available, although due to the age of the project, there would be
very low confidence in the associated data.

Considerable differences in the collision estimates used for in-combination
collision risk assessment compared with the same assessment done for East
Anglia One.

These discrepancies have now been updated, see Sections 4.3 and
5.5.

While there will be no direct overlap in displacement effects from Hornsea
Project One and other projects, there is potential for in-combination
displacement impacts due to several projects being within foraging range of
auks from Flamborough Head and Bempton Cliffs SPA.

The in-combination assessment now considers all projects within
mean maximum or maximum foraging range from the Flamborough
Head and Bempton Cliffs SPA during the breeding season. Outwith
the breeding period auks can be from many other sites and impacts
are apportioned across colonies according to the proportion of
colony size. Birds from Flamborough Head and Bempton Cliffs may
occur anywhere in the North Sea but it is not possible to identify
which other wind farm sites they might occur near.

No arguments have been provided on why the in-combination displacement
assessment is restricted to projects within 100 km of Hornsea Project One.

The scope of in-combination displacement has now been based on
projects within mean maximum or maximum foraging range during
the breeding season and across the east coast during the non-
breeding season. This is presented in Section 4.3.

Common advice across the SNCBs is an avoidance rate of 98% for gannet
collision risk assessment. Results making use of a 98% avoidance rate
should be presented alongside results for a 99% avoidance rate for all in-
combination assessments.

Results at a 98% avoidance rate are presented for species in the
absence of sufficient information to suggest otherwise. Where
information suggests that 99% is more appropriate (as in the case
of gannet), only this associated mortality rate has been taken
forward to the impact assessment stage, to reduce the risk of
confusion if more than one value is presented.

Define breeding seasons carefully with reference to a range of relevant
literature. The breeding season should be considered as beginning before
egg-laying. The close of the breeding season should also be chosen carefully
with respect to fledging/colony departure, as it will have a significant bearing
on the definition of the post-breeding season.

The kittiwake breeding season has been revised to March-July
inclusive. The gannet breeding season is considered to be April-
September inclusive, as recommended by Royal Society for the
Protection of Birds (RSPB), (Phase 4 Consultation), in relation to
information collected at the Flamborough Head and Bempton Cliffs
SPA colony. For other species, less information is available,
although as birds present will be from a variety of colonies, a more
generic breeding season range, as presented in Kober et al. (2010)
is more applicable, and indeed more precautionary.
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Consultee I O Date Comment How/where addressed
response
31 annual collisions of adult Gannets apportioned to Flamborough Head and
Bempton Cliffs SPA constitutes an increase of more than 1% in baseline | PBR analysis has been carried out and is reported in Section 5.4
mortality. We look forward to continuing the discussion on suitable | and Annex J.
parameters for PBR analysis.
The value for flights of kittiwakes at potential collision height (PCH) of 2.8% Thl(le. qorrect(l;(lllH va_LIue f(gr klttrll\_/va_kebs usid fo:jBanfd (2012%)Opt|on 1
appears very low in comparison to the 15.7% (7.9 — 23.6) suggested by Cook COTISION MOdETIng 1S 3.7%. This is based on ata from Subzone 1
: "y i " ' only. Site-specific values are used for the CRM instead of Cook et
et al. (2012) and is not within the 95% confidence interval of that value. L o
i : L al. (2012), and the suitability of the values for kittiwake has been
Natural England recommends assessing potential collision risk based on both | ~. . . ]
discussed in Environmental Statement Volume 2, Chapter 5:
values. :
Ornithology.
The Interim Advice Note on displacement issued by JNCC/Natural
Assessment should be made on the basis of a range of percentages from 0% | England in January 2013 has been considered in full and revisions
to 100% for displacement of birds from the wind farm area plus buffer. to the displacement impact assessment have been carried out, see
Assessment should be made whilst considering a range of percentages from | Sections 5.4 . An appropriate selection of displacement/mortality
0% to 100% for assumed mortality, in all seasons. rate for each species has however still been made based on
available evidence and expert judgement.
It is of concern that the apparent methpdology for determining which sites and As there is no current advice from JNCC/Natural England as to the
features should go forward to appropriate assessment has used specific . ) .
. X . . . . . appropriate mortality rates to use, the final assessment followed
assumptions on mortality arising from displacement. This attributes mortality this same approach
of 10%, 2% and 1% for the various seasons. PP '
Fu.rt.her detail should be added to reflect the potential Impact to features Additional text has been added covering cable laying activities (see
arising below MLWS but further inshore than the array itself i.e., cable :
) ) . Section 6.2).
installation, cable protection etc.
Phase 4 follow | June 2013 | Meeting to provide SNCBs with an: Updated information is set out with Sections 5.4 and 5.5.
up = update on the key points that have changed since the Phase 4
consultation (collision risk modelling, PVA & PBR and in-combination
JNCC/Natural impact assessment);
England = opportunity to discuss ways to refine displacement assessment;
= opportunity to raise any final points following receipt of SMart Wind'’s
Phase 4 consultation responses; and
= post application engagement steps.
It is acknowledged that whilst there may not be complete
Assuming that during the non-breeding season, birds are present in numbers | intermixing of populations in the non-breeding season, equally this
Phase 4 in proportion to SPA breeding colony size assumes complete mixing of birds | cannot be ruled out as most species considered disperse widely, if
. from these SPAs and equal likelihood of occurrence in Project One. The most | not being completely migratory. The assumption, which was

Consultation 27 March . ; . . , . .

RSPB precautionary approach would be to consider all predicted non-breeding agreed with JINCC and Natural England, used is considered to be

(Offshore HRA | 2013 o L . . . 4 .

Report) collisions to relate to Flamborough. The likelihood is that the collision reasonable, considering that there is a great likelihood that non-
associated with Flamborough lies somewhere between the scenario regional birds will also be present and as robust as any alternative
presented and a scenario that assumes all collisions apply to Flamborough. method in the absence of formal industry guidance or empirical

research data to suggest otherwise.
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Consultee I O Date Comment How/where addressed
response
Whilst birds may have greater mobility options during the non-breeding . : .
) i . . In certain cases this may be true, however for the species
season, it does not necessarily follow that they can simply relocate their . : : A
) ) ) ) . considered here, they are all wide ranging naturally in winter
foraging areas. They require access to foraging habitat of comparable quality . A .
; o : > o : months in response to redistribution of mobile prey, and therefore
which may be limited or already occupied and increased densities of feeding
. : any effects would be temporary.
birds may not be sustainable.
In-combination collision mortality is based on 332 x 3.6 MW turbines and 98% | The modelling results for the 8 MW turbine are available in the
avoidance rate (AR). As discussed at our meeting on 31st January 2013, it Environmental Statement Volume 5, Annex 5.5.1: Ornithology
would be helpful to include the collision risk modelling (CRM) for 8 MW Technical Report), and the assessment has carried forward the
turbines also. relevant (worst case) outputs to the HRA report.
We do not consider that adequate justification is presented for using 99% Further evidence has been provided where possible (see Section
avoidance rate for breeding adult gannets. 5.4).
The proportion of adult to immature gannets (and for other species
It would be useful to see the variance applicable to the proportion of observed | where appropriate) is now split between breeding and non-breeding
gannets in Hornsea Project One to determine whether multiple values of season. Where sufficient data are available for species, a monthly
estimated collision of adults should be assessed to represent the seasonal breakdown of adult/sub-adult composition is presented in the
range of adult proportions. Environmental Statement Volume 5, Annex 5.5.1: Ornithology
Technical Report.
Assuming equivalent proportions of adults to immatures at other wind farms Recognising that_ there may be errors when making assumptions,
o ) . : the assessment is now only considering numbers presented in
and proposal sites is one potential scenario, but may be wrong. Alternative . 4 o
; other applications. Regarding applications where there are no
scenario(s) should be assessed as well. ) . i
numbers presented; then no assumptions are being made.
A range has been presented in the updated displacement matrices
Consider a range of possible displacement and mortality values, as per (Sections 5.4 and 5.5 and Environmental Statement, Volume 5,
statutory guidance. Annex 5.5.1: Ornithology Technical Report, Appendix A), but the
most appropriate value has been taken forward to assessment.
RSPB Phase 4 April 2013 | The request of more detailed information on the methods and programme of | Further information on cable installation and access to the intertidal
Consultation cable installation at Horseshoe Point. has been provided in paragraph 2.3.5 et seq. Where information is
(Humber HRA not currently available, this will be provided in the cable
report) specification and installation plan (i.e., post consent).
Inclusion of recently produced SPA conservation objectives. Conservation objectives for the Humber Estuary SAC and SPA are
referred to in Annex E and presented in Annex I. These are fully
considered in Sections 4.4, 5.2, 5.3 and 6.
Production of figures to show spatial distribution of SPA species and provide | Further information on effects of cable installation on SPA species,
further confidence for conclusions. including details of spatial distribution and effects related to noise
and visual disturbance, has been provided in Section 6.3 and
Annex F.
Assessment of habitat away from area-based approach. The assessment of effects on habitats has fully considered direct
(e.g., habitat loss) and indirect effects (e.g., plume effects and
release of sediment bound contaminants). These are presented in
Section 6.2 and 6.3
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Form of

Date

Consultee Comment How/where addressed
response

In-combination effects with recreational activities. Projects and activities considered as part of the in-combination
assessment have been presented in paragraphs 4.3.187 et seq.
and paragraphs 4.4.16 et seq.

Phase 4 April 2013 | Provision of detailed programme and methods in relation to potential impacts | Further information on cable installation and access to the intertidal
(Humber HRA on SPA features. has been provided in Section 2.3. Where information is not

report): Letter currently available, this will be provided in the cable specification
response to and installation plan (i.e., post consent).

E:r?lsn?eits and Provision of suitable figures to provide information on species’ distribution Further information on effects of cable installation on SPA species,
teleconferénce and site usage. including details of spatial distribution and alternative habitats, has
(24/04/13) been provided in Section 6.3 and Annex F.

Determination of likely recreational disturbance levels and access restrictions. | Projects and activities considered as part of the in-combination
assessment have been presented in paragraphs 4.3.187 et seq.
and paragraphs 4.4.16 et seq.

Proposed access arrangements are fully discussed in paragraph
2.3.23 et seq.
RSPB Phase 4 follow | July 2013 Meeting to provide SNCBs with an: Updated information is set out with Sections 5.4 and 5.5.
up = update on the key points that have changed since the Phase 4
consultation (collision risk modelling, PVA & PBR and in-combination
impact assessment);
= opportunity to discuss ways to refine displacement assessment;
= opportunity to raise any final points following receipt of SMart Wind’s
Phase 4 consultation responses; and

= post application engagement steps.

Environment Meeting April 2011 | The Environment Agency reported the need for a HRA to determine the This HRA Report has been compiled for both the offshore project
Agency impact of proposals on the site. components and onshore infrastructure.

PEIR Suggests that information on the proposed Natura 2000 sites and other areas

Consultation September | of ecological importance within study on cross border impact and cumulative | Marine mammal features of transboundary Natura 2000 sites have

Response 2012 impacts be included. This should include: Dutch Dogger Bank proposed Site | been assessed in Sections 4.3, 5.2 and 5.3.
Rijkswaterstaat of Community Importance (pSCl) and Klaverbank pSCI.
North Sea The Developer commits to the development of a Marine Mammal
(Ministry of . Request information regarding the effects on harbour porpoise on the Dutch Mitigation Protocol (MMMP) through consultation with statutory

Section 42 13 March ; . o - : S . .
Infrastructure Consultation 2013 Exclusive Economic Zone (EEZ), whether the development is in compliance advisors. The MMMP will inform the Code of Construction Practice
and with the Dutch ‘Harbour Porpoise Protection Plan’. (the provision for which is made within the draft Marine Licence for
Environment) the Project) (see Section 5.6).

Minutes of 13 March Waddenzee (Wadden Sea) SCI which is designated for grey seal and The Waddenzee (Wadden Sea) SCI has been con5|d_er_ed n

. ) Section 4.3 but has been screened out as no connectivity to Project
meeting 2013 harbour seal should be considered.
One has been demonstrated.
Bundesgmt fur . 18 Transboundary effects for Natura 2000 sites are considered for
Seeschifffahrt | Minutes of , : , . . ) e ) :
. December | Discussion relating to transboundary issues. Project One alone and in-combination effects in Sections 5.2 and
und meeting
. 2012 5.3.

Hydrographie
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PROJECT OVERVIEW

2.1

211

21.2

2.1.3

214

2.15

2.1.6

Introduction

The Hornsea Zone is located in the southern North Sea, covering an area of
approximately 5,000 square kilometres (km?) (Figure 1.1). The East Riding of
Yorkshire coast lies 31 km to the west of the Zone’s boundary. The Zone’s eastern
boundary is 1 km from the median line between UK and the Netherlands waters.

Full details of the offshore and onshore components and activities associated with the
construction, operation and maintenance and decommissioning of Project One are
provided in the Environmental Statement Volume 1, Chapter 3: Project Description,
though a brief summary of the Project One components relevant to the HRA report is
provided below. Project One has been described with regard to both its offshore
(Section 2.2) and onshore project components (Section 2.3). The offshore
components comprise the offshore wind turbines, inter-array cables and export cable
up to the boundary of the Humber Estuary SPA/SAC/Ramsar site. For the purposes
of this HRA, the onshore components comprise the export cable from this boundary
through the Humber Estuary and the inter-tidal and the onshore cable route to the
substation at North Killingholme.

The design envelope scenarios assessed for the purposes of the HRA, assuming the
maximum worst case scenarios, are summarised in Table 2.1, with further details of
these provided in the relevant Environmental Statement chapters listed in paragraph
1.4.5.

Project One

Project One includes all offshore infrastructure (e.g., turbines, offshore substations,
inter array and export cables) and onshore infrastructure required to connect with the
onshore grid connection. The wind farm will be located in the southern North Sea,
approximately 103 km to the east of the East Riding of Yorkshire coast. The onshore
cables will connect to the National Grid substation at North Killingholme, with a cable
route landfall at Horseshoe Point, North Coates, Lincolnshire.

Project One will have a total generating capacity of up to 1.2 GW. Therefore, there
will be a maximum of 332 wind turbine generators (WTGs) (depending on turbine
type) within Project One, with turbine capacities ranging from 3.6 MW up to 8 MW
being considered.

Subzone 1

Subzone 1 is situated within the centre of the Hornsea Zone with a total area of
407 km? (Figure 1.1). Subzone 1 is described as the area within the Hornsea Zone
containing the offshore array, comprising WTGs and foundations, inter-array cabling,

2.1.7

2.1.8

2.2

221

222

2.2.3

offshore converter stations, offshore collector stations, offshore accommodation
platforms, and all associated infrastructure.

The western boundary of Subzone 1 lies 103 km off the East Riding of Yorkshire
coast and the eastern boundary of Subzone 1 is 43.6 km from the median line
between UK and Dutch waters. The offshore cable route extends from the proposed
landfall at Horseshoe Point in Lincolnshire, offshore in a north-easterly direction to
the southern boundary of Subzone 1. The route is approximately 150 km in length.

SMart Wind has defined four indicative turbine layouts which are presented in the
Environmental Statement Volume 1, Chapter 3: Project Description. These layout
options are for assessment purposes only and have been developed based on
determination of the worst case layout for each receptor. The final layout will be
determined post-consent.

Offshore Project Components

Turbine Installation

Turbine components (nacelle, rotor, blades and towers) will be loaded on the
installation vessel at a UK or European port, and shipped directly to Subzone 1. Up to
ten turbines can be loaded at a time, depending on installation vessel size and
capability.

Once the installation vessel is on location, the tower will be erected first, followed by
the nacelle with hub already in place, thereafter the blades will be installed one at a
time (single blade installation). Alternatively the nacelle will be installed without the
hub and the blades will be connected to the hub and installed as a single rotor.

Wind Turbine Foundations

Three foundation types for turbines are being considered for Project One. The final
selection of foundation type(s) for Project One will be dependent on the final turbine
size, site ground and seabed conditions, water depth, environmental considerations
and economic and supply chain considerations. The following foundation concepts
are being considered:

. Monopiles including braced and guyed designs;

. Steel jackets/space frame structure supported by piles (including both driven
and suction piles); and

. Gravity base foundation (including mono-suction caissons).
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2.2.5

2.2.6

2.2.7

2.2.8

Monopiles

A monopile foundation comprises a large diameter steel or concrete tube (pile) driven
vertically into the seabed. Typically a transition piece is installed on top of the pile to
provide a level stable platform to support the weight of the tower and turbine. The
dimensions of the pile depend on the size of the WTG, water depth, meteorological,
oceanographic and the ground conditions at each location.

Depending on the local ground conditions, there may be a requirement for drilling to
facilitate the installation of a monopile to target depth, with the subsequent drill
arisings disposed of at sea adjacent to the foundation location.

Driving a single monopile could take less than one hour with good ground conditions
or up to seven hours spread over 24 hours if the geology proves to be difficult. During
installation of the foundations, piling may be carried out concurrently on two WTG
monopile foundations in Project One, using two separate installation vessels. Piling
may occur at any time of day (vessel operations are 24 hours) though piling will not
be constant for 24 hours per day. Between piling of individual monopiles, vessel
movements and pile handling operations will need to occur which are likely to take 12
hours.

It is expected that the piles will be driven by hammers with potential to produce up to
2,300 kJ of piling energy. It is normal in offshore piling to select a hammer that can
drive piles to the required penetration without applying 100% of the hammer’s
available piling energy. A ‘soft start’ of 20 to 30 minutes, where the hammer energy
applied would be around 10-20% energy, would be expected at all piling locations.
Following the soft start, a gradually increasing hammer energy up to a maximum of
full hammer energy may be needed to install piles to full design penetration at the
site. The finalised pile driving requirements are sensitive to the final pile length,
geometry, diameter, soil strength and soil composition at each location. Due to the
potential adverse environmental impact, hammers greater than 2,300 kJ will not be
used. The underwater noise assessment within this HRA therefore considers a
‘realistic worst case’ hammer energy of 2,300 kJ, (i.e., the largest hammer that is
proposed for use at this development) (refer to the Environmental Statement Volume
2, Chapter 4: Marine Mammals, Table 4.13). However, the maximum energy required
to complete pile installation may, in some cases, be less than 2,300 kJ. In the event
of pile refusal before the design penetration depth is achieved when a hammer
energy of 2,300 kJ is being used, then relief drilling will be undertaken to complete
the piles in question.

Jacket structures

Steel jacket or space frame structure foundations have a steel lattice construction
comprising tubular steel members and welded joints which is fixed to the seabed
using piles at the corners of the base. Typically piles are hollow steel structures and
are driven up to 75 m into the seabed substrata.

2.29

2.2.10

2211

2.2.12

2.2.13

2.2.14

2.2.15

The jacket foundations will be fabricated onshore and transported to Subzone 1.
Once on site the jackets will be lifted by crane onto the seabed and secured with
either standard or suction piles. The piles may either be installed before the jacket is
placed on the seabed (pre-piled), usually using a template, or after the jacket is
placed on the seabed (post-piling).

In the case of pre-piling, the piles may be installed by a different installation vessel
than the one that places the jackets. The jackets will be fitted to the piles in a pin and
socket arrangement where either jacket legs are inserted into the piles (usually when
pre-piling) or the piles are inserted into pile sleeves at the base of the jacket (usually
when post-piling).

The pre-piling installation process, excluding weather down time, will take
approximately 24 hours for the pre-piling of four piles, where each single piling event
is expected to take around six hours. Post-piling jacket pile installation could take
approximately the same amount of time as pre-piling operations. Therefore the
durations of pile driving operations should remain the same.

It is anticipated that a 2,300 kJ hammer would be required for driving these piles. If
piling alone fails to install piles to full depth, then a combination of piling and drilling
will be used. In terms of assessing the impacts, the focus is on piling only as noise
impacts from drilling are considerably less, with potential effects for the latter
predicted to of similar magnitude to vessel noise (see Environmental Statement
Volume 2, Chapter 4: Marine Mammals, Section 4.6).

In the case of suction piles, no hammering is required. Instead, the piles are placed
on the seabed and, using a pump, a negative pressure is applied to the inside of the
pile (the seabed end of the pile is open, the other end is closed). This negative
pressure ‘sucks’ the pile into the seabed and holds it there.

Gravity base foundations

Gravity base foundations (GBF) work by using a wide area base, which is sufficiently
heavy to resist horizontal forces of wind and currents acting on the turbine and tower.
Downward forces are resisted by the base bearing onto the seabed.

The GBFs will be constructed onshore using reinforced concrete and/or steel. The
installation process is expected to take between three and five days per foundation,
not including seabed preparation. Noise levels associated with GBF installation are
much lower when compared with the worst case monopiles (see Environmental
Statement Volume 2, Chapter 3: Fish and Shellfish Ecology, Table 3.9 and Chapter
4: Marine Mammals, Table 4.13).
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2.2.16

2.2.17

2.2.18

2.2.19

2.2.20

2221

Accommodation Platforms

Due to the distance from shore of Subzone 1, it is possible that up to two offshore
accommodation platforms may be required to accommodate the project operation
and maintenance (O&M) personnel and to store maintenance spares, as well as
potentially housing construction and commissioning staff during the construction
phase. Further details on O&M strategy, including how accommodation platforms will
be used can be found in Section 2.4.

The offshore accommodation platforms will be supported by either monopile, jacket
or gravity base foundations similar to those already described in Section 2.2.
Installation of the foundations will occur using the methods described in Section 2.2.
The installation of the topsides of the accommodation platforms will be carried out by
a heavy lift vessel. Installation of the accommodation platform is expected to take
approximately 30 days, exclusive of weather downtime.

Offshore Transmission Infrastructure

In order to collect and transfer the electricity generated by the offshore turbines to the
onshore National Grid transmission system, two main options are being considered:
High Voltage Alternating Current (HVAC) and High Voltage Direct Current (HVDC)
technology.

For the HVDC Export Option the offshore electrical components that will be required
include:

. Alternating Current (AC) inter-array cables from the WTGs to offshore HVAC
collector substation(s);

. Offshore HVAC collector substation(s);
. Offshore HVDC converter station(s);

. Cables from offshore HVAC collector substation(s) to HVDC converter
station(s); and

. HVDC transmission cables from offshore HVDC converter station(s) to landfall.

For the HVAC Export Option the offshore electrical components that will be required
include:

. AC inter-array cables from the WTGs to offshore HVAC collector substation(s);
. Offshore HVAC collector substation(s);
. An offshore HVAC reactive compensation substation; and

. HVAC transmission cables from offshore HVAC collector substation(s) to the
landfall via the offshore HVAC reactive compensation substation.

Both of these systems can be used in a number of configurations, the options and
components required are explained in more detail below. The worst case design

2.2.22

2.2.23

2.2.24

2.2.25

2.2.26

2.2.27

elements for the HVDC and HVAC transmission options and components have been
considered within the assessment.

Inter-array cables

Inter-array cables will connect the individual turbines in Subzone 1 to the offshore
HVAC collector substation(s).

The inter-array subsea cables will be a three core configuration and will be buried in
the seabed where possible. The extent and method by which the inter-array cables
will be buried is dependent on the result of a detailed seabed survey of the final cable
route and associated burial risk assessment process. Cable installation would likely
involve one, a combination of, jetting and ploughing from an anchored barge or
Dynamic Positioning (DP) vessel. Where cable burial is not possible, surface laying
will be required.

Cable protection measures around the inter-array cables as they transition from the
seabed to enter the turbines may be deployed. The exact amount of cable protection
required at each cable end will depend on the burial depths achieved by the inter-
array cable installation. Furthermore, the exact form of cable protection to be used
will depend on local ground conditions, hydrodynamic processes and the selected
cable protection contractor. Cable protection options are described within the
Environmental Statement Volume 1, Chapter 3: Project Description, Section 3.2.

Offshore  HVAC collector substation, offshore HVAC
substation and offshore HVYDC converter station

reactive compensation

The purpose of the offshore HVAC collector substation is to provide a centralised
collection point for the inter-array cables, and to transform the voltage of the
electricity generated at the turbine to a higher voltage, suitable for the transporting
bulk power flows. It is expected that a maximum of five offshore HVAC collector
substations will be required for Project One.

In order to limit the electrical losses inherent in using HVAC transmission over long
distances it is necessary to use shunt reactors to provide reactive compensation at
some point close to the midway point along the export transmission cables. These
electrical reactors will be housed in an offshore HVAC reactive compensation
substation.

In addition there may be up to two offshore HVDC converter substations required for
Project One. The power generated by the WTGs will be at medium voltage (30 to
70 kV) before being increased to high voltage at the offshore HVAC collector
substations. The HVAC electricity is converted to HVDC by the offshore HVDC
converter station(s) before being transported to shore via HVDC cables. It is
anticipated that the HVDC converter substations will be located within the Subzone 1
turbine arrays. Co-location and/or consolidation with the offshore HVAC collector
substations are also being considered.
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2.2.28

2.2.29

2.2.30

2231

2.3

231

The offshore substations will most likely be supported by a monopile, jacket or gravity
base foundation. The characteristics of the foundations will be similar to those
already described in Section 2.2 and, where necessary, will require similar seabed
preparations. The installation of the topsides will be carried out by a heavy lift vessel.
Installation is expected to take approximately 30 days, exclusive of weather
downtime.

Export cables

For the HVDC transmission option the bulk power flows from the offshore HVDC
converter station(s) to landfall, fed via up to two HVDC circuits; each comprising two
single core subsea cables in separate trenches (i.e., up to four trenches in total), or
bundled together with two cables to a single trench. If the cables are bundled, each
bundled cable may be separated near the substation and at the near shore pull-in (at
approximately 100 m and 50 m, respectively).

In the case of the HVAC export option, power is transmitted to shore via export
cables and an offshore HVAC reactive compensation substation.

The extent and method by which the export cables will be buried is dependent on the
results of a detailed seabed survey of the final cable route and associated burial risk
assessment process. Cable installation would likely involve one, a combination of, or
all of, ploughing, trenching, jetting, rock-cutting, dredging, surface laying with post lay
burial or surface laying from an anchored barge or DP vessel. Where cable burial is
not possible, cable protection measures for up to 25% of the export cable route will
be required.

Onshore Project Components

Project One is likely to require up to four cable circuits, each comprising a single
three core cable buried in its own trench (i.e., up to four trenches in total). For the
purposes of the Humber assessment, Project One has been assessed on the basis of
four cable trenches through the Humber Estuary and the intertidal area and all
necessary onshore infrastructure required to achieve connection to the National Grid
substation at North Killingholme (see Figure 1.1). In order to achieve this connection
a variety of onshore electrical components are required, including:

. Landfall;
. Cable Route;
. Onshore HVYDC converter or HVAC substation; and

. HVAC cables from HVDC converter/HVAC substation to National Grid
substation.

2.3.2

2.3.3

234

2.3.5

Landfall

Subtidal cable installation within the Humber Estuary SAC

This section of the export cable route (i.e., within the Humber Estuary SAC) is
approximately 3.2 km in length, encompassing some subtidal habitats of the SAC.
The extent and method by which the cables will be buried is dependent on the result
of a detailed seabed survey of the final cable route and associated burial risk
assessment process. Full details will be presented in the cable specification and
installation plan which will be submitted for agreement to the MMO prior to cable
installation. Cable installation would likely involve one of, or a combination of,
ploughing, trenching or jetting.

The number of trenches required to accommodate the HVDC or HVAC transmission
cables will be up to four, ultimately determined by cable design and installation
methodology. Cables in most subtidal areas will be buried to a maximum depth of
3 m and the maximum width of seabed affected per trench will be 10 m. Maximum
burial depth of 3 m, subject to cable burial assessment, is anticipated for the majority
of the intertidal area. Burial depths of 5 m may be required in a limited number of
places in the intertidal and subtidal areas to allow for seasonal changes in seabed
levels.

Where drainage channels exist in the intertidal, cables will be buried below the lowest
likely depth of the channel, to ensure cables remain buried and do not interfere with
the natural flow in the area. Where it is not possible to bury export cables to the target
depth (i.e., to ensure cables remain buried throughout the operation phase) within the
SAC, cable protection will be installed in the form of frond mattressing, which may be
installed over a maximum of 10% of the export cable length within the SAC. This
frond mattressing will ensure that that cables remain buried and, by reducing current
flow in the immediate vicinity of the fronds, will prevent scour effects and allow for
sediment accumulation (Seabed Scour Control Systems, 2013). Full recovery of
sediments (i.e., burial of fronds) is predicted to occur within one year following
installation of the frond system, ensuring no long term habitat loss in subtidal areas.

Intertidal cable burial

The export cable corridor will converge to a landfall at Horseshoe Point, Lincolnshire.
In order to bring up to four HVAC or HVDC export cables ashore these must:

. Be brought through the intertidal zone within the specified corridor shown in
Figure 2.1; and

. Cross the existing sea defences using horizontal directional drilling (HDD) to
enter a transmission pit on the landward side of the sea defences.
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Prior to cable installation in the intertidal, the ends of the HDD ducts are exposed in
an ‘exit pit’ in the intertidal area using a tracked excavator. Following this a barge will
arrive with a length of cable and anchor as close to the exit pit as possible (within the
cable convergence corridor). The cable will be installed in one duct at a time and then
elevated from the beach surface using rollers, which guide the cable and protect it
from damage. The barge is then used to install the cable through the remainder of the
intertidal area using jetting, trenching, or ploughing (see below), and out a certain
distance to sea. The barge, whilst it is working in the intertidal area, will be aground at
low tide. It will be flat-bottomed and up to 150 m long and 50 m wide.

It is not expected that any ground preparation work will be necessary before cable
laying is carried out at the landfall. However, if large boulders or other obstructions
are found, they will need to be removed.

HVAC or HVDC cables will be installed through the intertidal using the following
methods:

. Trenching by use of a tracked excavator or similar;
. Ploughing; and/or
. Jetting.

Trenching

This method is one by which traditional or specialised digging equipment is used to
excavate a trench, in which a cable or cables are inserted, and then excavated
sediment is backfilled. Specialised trenching machines can either be land driven
specialist vehicles which can operate in shallow waters or marine deployed Remotely
Operated Vehicles (ROV). Itis likely that an ROV solution will be used.

The digging equipment may be tracked, to keep the pressure on the ground to a
minimum, and drive out into the intertidal area to dig the trench. Alternatively, the
equipment may be located on barges that float at high tide and rest on the ground at
low tide.

Trenching may temporarily affect a corridor of up to 40 m width of each of the four
trenches through direct contact with the trenching equipment or other equipment,
laydown of the cable prior to burial, or displaced spoil from each trench before it is
backfilled. This does not include vehicle movements around the cable trenches,
though all works (including vehicle movements) will be restricted to within the
convergence corridor shown in Figure 2.1. Additionally, if a barge is used, the area
could be greater when the barge is resting on the ground at low tide. Should this
occur, the area affected would also be within the convergence corridor identified in
Figure 2.1. Additional temporary works for anchor placement may be required which
would result in limited sediment disturbance in the temporary working areas shown
on Figure 2.1. It should be noted these areas are for both Project One and Project
Two, and represent temporary working areas which may be required for future

2.3.12

2.3.13

2.3.14

2.3.15
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operation and maintenance or construction of Project One, were Project Two already
installed. The extended area would allow placement of anchors over the Project Two
cables.

Ploughing

This method is one by which a ploughing machine opens a trench, a cable or cables
are inserted, and the trench is backfilled (this is done simultaneously in contrast to
trenching where trenching, laying and burial will occur individually).

The plough could have tracks or skids which are used to steer the plough and can be
lowered and raised to vary the burial depth. It would be deployed and pulled from the
cable installation barge.

Ploughing may temporarily affect a corridor of up to 40 m width of each of the four
trenches through direct contact with the plough or other equipment, laydown of the
cable prior to burial, or displaced spoil from each trench before it is backfilled.

Jetting

This method is to place a cable on the seabed and a machine uses jets of water to
liquefy the sediments allowing the cable to sink into the seabed.

The jetting machines work by placing a 'sword' (an arm with jetting nozzles on)
beside and beneath the cable to liquefy the sediment so that the cable can drop
down to its required burial depth. Jetting can only be carried out with suitable water
levels to provide water for the pumps and consequently jetting work may be heavily
interrupted if used in intertidal areas. These will be deployed from cable installation
barges which will house the necessary pumps and power supplies for jetting.

Cable installation at sea defences: Horizontal directional drilling (HDD)

HDD will be used to cross the sea defences. The technique involves drilling in an arc
between two points, passing beneath the sea defences. A small pilot drill is first used
to determine the path for each cable duct and then a larger reamer is pulled back
through the duct to increase the diameter for the high density polyethylene ducts to
be pulled through. The cables are then pulled through the ducts to the transition joint
bays.

The export cables will be installed under the sea defences in up to four ducts. These
ducts could be up to 0.75 m in diameter and be between 100 and 700 m in length.
These ducts will conduct the cables to the transition pit. The actual number and size
of the ducts will depend on the rating and number of the subsea cables used.

Suitability of the technique requires confirmation using intrusive sampling techniques
along the route to be followed by the planned HDD procedure. Preliminary survey
results of the route have indicated the ground conditions to be suitable for HDD. The
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detailed design of HDD is determined by more detailed survey of the ground
conditions.

The maximum depth to which cables will be installed under the sea defences will be
30 m. The depth of burial will be dependent upon the natural variation in beach levels
predicted over the life of Project One (see paragraph 2.3.3).

At the HDD exit point for each duct, a pit measuring 900 m? (30 x 30 m) and 4 m
depth will be excavated in the intertidal. The drilling system will use a closed circuit
mud management system where the mud is constantly pumped out of the pit for
processing and re-use and will minimise the risk of drilling mud escaping into the sea.
At the end of the drilling operation, drilling fluids and any wastes will be cleared from
the site. The HDD pit will be backfilled other than the part where the adjoining
transition joint bay will be constructed. Excavation of HDD exit pits and associated
works (e.g. spoil storage, vehicle movements) will be restricted to within the
convergence corridor.

For HDD operations up to four transition joint bays will be constructed on the
landward side of the coastal defences, each a maximum of 250 m? (25 x 10 m) in
area, they will be located within a 200 x 150 m temporary working compound area
(see Figure 2.1) required for a typical HDD rig compound. HDD ducts may be
constructed on the landward side of the sea defence within the compound area and
transported over the sea defences via the access route described below, or by pulling
them over the sea defences using rollers temporarily installed on the sea defences
(approximately 10 rollers, measuring 1 m tall and with a base of 2 x 2 m).
Alternatively, these may be capped and transported on a barge from the sea. The
ducts will then be pulled through the drilled hole and under the sea defence.

Proposed access to the intertidal

During construction, proposed access to the intertidal will be from the landward side
of the sea defences over (i.e., perpendicular to) the sea wall (see Figure 2.1) along
two access tracks. Each of these will comprise a temporary bridge and/or culvert over
the drainage ditch and a track and ramp over the sea wall providing direct access
onto the intertidal: one from the onshore HDD compound directly to the intertidal
works area and one approximately to the southeast of this area (see Figure 2.1).
After crossing the sea wall, the southern access track will then turn northwest (i.e.,
parallel to the sea wall) and continue to the works area in the intertidal (i.e., the HDD
exit point). Proposed access to the intertidal will affect 5 m wide corridors from the
landward side to the top of the sea wall then, 3 m wide corridors from the top of the
sea wall to the intertidal and (for the southern access route) a 10 m wide corridor,
parallel to the sea wall, between the sea wall crossing and the intertidal works area.

An indicative number of 15 return vehicle movements per day has been estimated
during cable installation works at Horseshoe Point. Full details of the access
arrangements to the intertidal, including confirmation of the number of daily vehicle

2.3.25

2.3.26

2.3.27

movements, measures to reduce ground pressures in the vicinity of sand dune
habitats and contingency plans for recovery of vehicles in the event of break downs,
will be detailed in the cable specification and installation plan (to be produced post
consent).

During the operational phase, there may be a need to undertake routine inspections
of the export cables in the intertidal, with approximately two visits per year during the
operational phase. During these inspections, the intertidal will be most likely
accessed by small vehicles (e.g., 4x4 vehicles or low ground pressure tracked
vehicles) along the top of the sea defence from Horseshoe point car park, suitable
protection for vehicle access will be agreed with the Environment Agency. In the
unlikely event that heavy vehicles are required, additional protection may be
considered. Recent discussions with Natural England have also highlighted potential
alternative access options at the landfall. These will be discussed further post-
submission.

Indicative cable installation programme

Drilling of HDD holes and installation of ducts could take several months and will be
done prior to cable installation. Installing and burying of cables in the intertidal could
take several weeks per cable (or cable circuit if more than one cable in the same
electrical circuit can be installed simultaneously with the same piece of
trenching/jetting equipment). It is likely that there will be a gap of at least several
weeks between the installation of each cable (or cable circuit) in order to install the
remaining cable in offshore areas. A 24 hour operation window will be required during
continuous HDD drilling operations with other work being undertaken during daylight
working hours.

Cable installation in the intertidal will be completed over two phases with all works in
the intertidal to be undertaken between the 1 April and the 30 September. The two
phase cable installation will be as follows:

. Phase 1. HDD under the sea defences and installation of all ducts (which will be
capped and buried using a tracked excavator until the following season); and

. Phase 2: Cable pulling under the sea defences; installation of all four export
cable circuits through the intertidal area, and out to sea (approximately 20 km).
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Cable Route

The onshore cable route runs from the landfall at Horseshoe Point to the grid
connection point at North Killingholme. All cables from Project One to the onshore
substation will be underground. The onshore cables will be buried in cable ducts
within back-filled open cut trenches. HDD or other trenchless installation techniques
may be used to pass larger structures such as sea walls, dikes, roads and railways.

Onshore HVYDC Converter/HVAC Substation

If HVDC transmission is used, an onshore converter station will be required to
convert HVDC electricity back into HVAC suitable for connection to the grid. The
HVDC converter station will incorporate up to two approximately 500 MW or one up
to 1,200 MW Voltage Source Converter to be constructed close to the North
Killingholme grid interface points (see Environmental Statement Volume 1, Chapter 3:
Project Description, Section 3.3). This will comprise a site with an area of 30,000 m?,
with a converter station building of 24 m height, 120 m length and 80 m width
(maximum worst case dimensions).

If HVAC transmission is used, an HVAC substation will be required in the same
location, with a maximum area of 30,000 m?, comprising a building of 15 m height,
40 m width and 100 m length (maximum worst case dimensions).

HVAC Cables from Converter Station to National Grid Substation

The circuit, or circuits, delivering power from the onshore HVDC converter/HVAC
substation to the National Grid substation will be underground until they reach the
National Grid substation when they will come out of the ground and enter the
building.

The interconnection will be made up of up to two HVAC cable circuits. Each circuit
will consist of either a single three core cable or three single core cables buried in
one trench, with an installation method similar to that adopted for the onshore cable
route described in paragraph 2.3.28.

Operation and Maintenance

The overall operation and maintenance strategy has not been finalised for Project
One. It is anticipated that this will be finalised once the operation and maintenance
onshore base location and technical specification of Project One are known, including
turbine type, electrical export option, and final project layout.

The general operation and maintenance strategy will rely primarily on crew vessels,
offshore accommodation, supply vessels, and helicopters for the operation and
maintenance services that will be performed at the wind farm. Maintenance activities
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will be undertaken using vessels or helicopters and are categorised into two levels:
preventive and corrective maintenance. Preventive maintenance is according to
scheduled services whereas corrective maintenance covers unexpected repairs,
component replacements, retrofit campaigns and breakdowns.

Once commissioned Project One will operate automatically, with each wind turbine
operating independently of the others. The offshore HVAC collector, offshore HVDC
converter and/or offshore HVAC reactive compensation substation will be monitored
and maintained.

Onshore cables will not require frequent or significant maintenance measures to be
undertaken and any such activities will likely be limited in frequency and not out of
keeping with typical levels of activity on agricultural land. Maintenance of cables
within the Humber Estuary is not expected as the target burial depths should be
adequate to ensure cables are not exposed during the operational phase (see
Section 4.4 for more details). Routine inspections of the export cables in the intertidal
will be required during the operational phase to confirm the status of the export
cables and assess the risk of cables becoming unburied (though exposure of cables
IS not expected to occur). As detailed in paragraph 2.3.25, operational, maintenance
and emergency access to the intertidal at Horseshoe Point will be gained along the
top of the sea defences from Horseshoe Point car park when construction is
complete. Suitable protection for vehicle access will be agreed with the EA. Recent
discussions with Natural England have highlighted potential alternative access
options. These will be discussed further post-submission.

Decommissioning

At the end of the operational lifetime of the wind farm (25 years) it is anticipated that
all structures above the seabed will be completely removed. The Crown Estate Lease
will run for 50 years and so it is possible that the wind farm will be re-powered at the
end of its turbine design life. It is likely however that this would require a further
environmental assessment.

The decommissioning sequence will generally be the reverse of the construction
sequence and involve similar types and numbers of vessels and equipment. A
decommissioning plan will be prepared and updated during the project's lifespan to
take account of changing best practice and new technologies for agreement by the
Secretary of State.

Turbines will be removed by reversing the methods used to install them. Piled
foundations would likely be cut approximately 2 m below the seabed, with due
consideration made of likely changes in seabed level, and removed. Best endeavours
will be made to ensure that the sections of pile that remain in the seabed are fully
buried. GBFs would be removed by removing their ballast and either floating them
(for self-floating designs) or lifting them from the seabed.
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254 Currently there is no statutory requirement for decommissioned cables to be
removed, though to ensure the maximum adverse scenario was assessed, it has
been assumed that offshore cables will be removed (though at the export cable
landfall, these will remain in place to minimise environmental disturbance; see
paragraph 4.4.15). Therefore, it is expected that all inter-array and export cables will
be left in situ. Further discussion will be sought with regulators to confirm this at the
time of decommissioning.

2.6 Potential Impacts on Qualifying Features

2.6.1 The assessment of LSEs presented within Sections 4.3 and 4.4 of this HRA has been
based upon the maximum worst case scenarios for Project One with regard to the
offshore and onshore components of Project One during the construction, operation
and maintenance and decommissioning phases. These assessment scenarios are
listed in Table 2.1 and have been selected as those having the potential to result in
the greatest effect on the European sites and their qualifying features assessed
within this HRA. These scenarios have been selected from the details provided in the
Environmental Statement Volume 1, Chapter 3: Project Description and summarised
in Section 2 above. These impacts and the scenarios considered have been used to
inform the screening stage of the HRA (i.e., test for LSESs), discussed further in
Section 4 (i.e., Section 4.3 for the offshore screening and Section 4.4 for the Humber
screening).

Table 2.1  Maximum worst case scenarios for Project One for the assessment of impacts on European sites and their qualifying features.

Potential impact Maximum worst case scenario Justification

Construction phase

Temporary habitat loss/disturbance from Humber These represent the maximum worst case scenario for benthic subtidal and
construction operations including intertidal receptors as described in the Environmental Statement Volume 2,
foundation installation and cable laying Chapter 2: Benthic Subtidal and Intertidal Ecology, Table 2.9.

operations, affecting Annex | habitats, Total intertidal temporary habitat loss = 1,574,620 m?.
Annex Il species and SPA bird species. Offshore

Total subtidal temporary habitat loss = 28,522,163 m?.

Total subtidal temporary habitat loss = 128,000 m?.

See the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, Table 2.9 for further details of the maximum worst
case scenario for temporary habitat loss.
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Potential impact

Maximum worst case scenario

Justification

Direct habitat loss to SPA bird species due
to construction and presence of
infrastructure and changes to physical
processes.

Offshore

As above for offshore temporary habitat loss.

Offshore

The worst case scenario is represented by the largest footprint from the
foundation structures (and associated scour protection) under
consideration and hence greatest influence on habitat and physical
processes, created by greatest number of turbines etc.

Indirect effects of temporary habitat loss
on Annex Il species and SPA bird species
in the Humber Estuary (e.g. loss of feeding
habitat).

Humber

As above for temporary habitat loss from cable laying operations in the
intertidal.

Construction of four transition pits on the landward side of the sea wall
each measuring 250 m?, though not protruding over ground level.

Construction of an onshore HVYDC converter/HVAC substation with
maximum site footprint of 150 m by 200 m (30,000 m?) and a maximum
building height of 24 m height.

Humber

As above for temporary habitat loss from cable laying operations in the
intertidal.

Maximum area of habitat affected for construction of transition pits and
HVDC converter/HVAC substation.

Increased suspended sediment
concentrations and sediment deposition as
a result of foundation installation, cable
installation and seabed preparation
affecting Annex | habitats, Annex Il
species and SPA bird species.

Humber

Temporary increase in suspended sediments and sediment deposition as
a result of:

= 12.8 km of subtidal export cable installation via ploughing, trenching or
jetting; and

= 8.8 km of intertidal export cable installation via trenching, ploughing or
jetting (assuming all works are conducted within the convergence
corridor).

Offshore
Seabed preparation works associated with installation of:

= Seabed preparation associated with gravity base foundation
installation for up to 332 turbines;

= Installation of monopiles using drilling methods;

= Ploughing and jetting for inter-array, inter-connector and export cable
installation; and

= Sandwave clearance along parts of export cable route via trailer
suction hopper dredging or mass flow excavator.

See the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, Table 2.9 for further details of the maximum worst
case scenario for increases in suspended sediments and sediment
deposition.

The maximum predicted scenario for suspended sediment concentrations
and sediment deposition during the construction phase is based on the
maximum worst case scenario as assessed in the Environmental
Statement Volume 2, Chapter 1. Marine Processes, Table 1.16.
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Potential impact

Maximum worst case scenario

Justification

Seabed disturbance leading to release of
sediment contaminants affecting Annex |
habitats and Annex Il fish species.

Humber

As above for increased suspended sediment concentrations within the
Humber Estuary.

Offshore

As above for increased suspended sediment concentrations in offshore
areas.

Humber

As above for increased suspended sediment concentrations within the
Humber Estuary.

Offshore

As above for increased suspended sediment concentrations in offshore
areas.

Seabed disturbances within the intertidal
zone leading to the release of sediment
nutrients affecting Annex | habitats.

Humber

As above for increased suspended sediment concentrations within the
Humber Estuary.

Humber

As above for increased suspended sediment concentrations within the
Humber Estuary.

Changes to physical processes may lead
to changes in habitat available for prey
species of SPA birds.

Offshore

As above for increased suspended sediment concentrations in offshore
areas.

Offshore

As above for increased suspended sediment concentrations in offshore
areas.

Disturbance and displacement to SPA bird
species from underwater noise, vessel /
helicopter activity.

Offshore
Construction to occur 24 hours per day over a three year period.

An additional 6,966 vessel round trips for construction related vessels
over the five year construction period, plus potentially helicopter trips.

Layout of largest number (332) of turbines plus associated Offshore
HVAC collector substations (up to five), converter stations (up to two) and
accommodation platforms (up to two) placed up to the edge of
Subzone 1.

Piling activity using jacket foundations (see below and the Environmental
Statement Volume 2, Chapter 4. Marine Mammals, Table 4.13 for more
details).

Installation of inter-array cables (up to 450 km), platform inter-connector
cables (five up to 80 km in total), export cables (four up to 150 km in
total).

Offshore

Maximum vessel traffic movements and operations (particularly piling) will
be associated with greatest turbine numbers (and associated
infrastructure).

Provides for the largest possible noise over the greatest spatial extent of
the Project One site, over the largest temporal scale (piling over 36
months, within a total construction window of up to five years, over three
phases), with maximum level of concurrent activity accounted for.

Noise from concurrent piling installation could represent a larger area for
disturbance/ displacement of birds. The worst case would be that two of the
piles located up to 3 km from each other within the development area are
installed at the same time, thus producing the largest area of noise impact
and therefore displacement.

28

SMart
g Wind




Potential impact

Maximum worst case scenario

Justification

Disturbance to Annex Il species (e.g.
collision with vessels) and SPA bird
species due to cable installation
operations in the Humber Estuary.

Humber

Maximum of four trenches on the intertidal at any one time.
Maximum of one cable laying vessel within Humber Estuary SAC.
Scheme parameters as per temporary habitat loss above.

Construction to be undertaken over two phases:

= Phase 1 - upto 4 x HDD ducts installed; and
= Phase 2 — up to 4 x export cable circuits installed.

Humber
Maximum number of cable trenches during the construction phase.
Maximum physical extent of disturbance to birds.

Maximum temporal extent of disturbance to birds which would include peak
population and site usage for many SPA species in autumn and winter, as
well as at sensitive times during the day (e.g. high tide roosting).

Indirect impacts on SPA bird species from
habitat loss, disturbance and displacement
impacts for prey species due to
construction of infrastructure, increased
vessel activity and underwater noise.

Humber

As above for disturbance to Annex Il species and SPA bird species due to
cable installation in the Humber Estuary.

Offshore

As above for disturbance and displacement to SPA bird species from
offshore construction activities.

Humber

As above for disturbance to Annex Il species and SPA bird species due to
cable installation in the Humber Estuary.

Offshore

As above for disturbance and displacement to SPA bird species from
offshore construction activities.

Underwater noise as a result of foundation
installation (i.e., piling) and other
construction activities (e.g., cable
installation) affecting Annex Il species.

Offshore

Piling activity using jacket foundations:

= Piling of 341 jacket foundations for up to 332 turbines, five offshore
HVAC collector substations, two accommodation platforms and two
offshore HVDC converter stations;

= Piling of 8 x 3 m diameter HVAC jacket piles at one location on the
export cable corridor;

= A worst case hammer energy of 2,300 kJ;

=  Maximum piling duration of up to seven hours per pile for monopiles
and six hours per pile for jackets with up to two concurrent piling
events occurring at once;

= Maximum worst case scenario assessed for spatial extent is for 3 km
spacing between piling vessels during concurrent piling;

= Total duration is up to 178 days over an 18 month period (based on
two installation vessels); and

=  Temporal worst case of up to 355 days over a 36 months piling period
based on a single piling vessel.

Installation of up to 150 km x four export cables, 450 km of inter-array
cables and 80 km of inter-connector cables will be buried using ploughing
with cable installation over 42 months.

See Volume 2, Chapter 4: Marine Mammals, Table 4.13 for further details
of the maximum worst case scenario for underwater noise.

Offshore

Maximum worst case scenario incorporates the use of the maximum
hammer energy (2,300 kJ) for all activities requiring seabed foundations
(pile size is not expected to have a significant effect on noise levels).

HVAC piling is assessed separately, (i.e., not concurrently with piling at
Subzone 1) as concurrent piling will only be undertaken with a maximum of
3 km spacing between piling.

Duration of piling is based on installation of pin piles (rather than
monopiles) as this would be longer (i.e., 1,420 pin piles in total, for all
turbines and offshore stations) x 6 hours per pile.

For cable installation, ploughing to bury the cable may result in the loudest
noise along with the longest potential construction time.
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Potential impact

Maximum worst case scenario

Justification

Increased construction vessel traffic may
result in an increase in disturbance to
Annex Il marine mammal species.

Offshore
Vessel activity throughout Project One:

Disturbance from vessel movements from range of vessels including:
jack-up barge, small and large cable laying vessels, heavy lift vessels,
crew transport, anchor handling tugs;

Noise from vessel engines and from thrusters used during dynamic
positioning; and

Maximum of 6,966 vessel movements in total over the construction phase
(i.e., up to five years, over three phases).

Offshore

The maximum number of annual vessel movements has been considered
within this assessment to encompass the realistic worst case scenario for
potential disturbance from vessels.

Increased construction vessel traffic may
result in an increased risk of vessel strikes
with Annex Il marine mammal species.

Humber

As above for disturbance to Annex Il species and SPA bird species due to
cable installation in the Humber Estuary.

Offshore
Vessel activity throughout Project One:

= Vessels using ducted propellers such as cable-laying vessels, heavy
lift barge and jack-up barge; and

=  Maximum of 6,966 vessel movements in total over the construction
phase (i.e., up to five years, over three phases).

Humber

As above for disturbance to Annex Il species and SPA bird species due to
cable installation in the Humber Estuary.

Offshore

The maximum number of annual vessel movements has been considered
within this assessment to encompass the realistic worst case scenario for
potential vessel strikes.

Accidental pollution events during the
construction phase affecting Annex |
habitats, Annex Il species and SPA bird
species.

Offshore

Synthetic compound, heavy metal and hydrocarbon contamination
resulting from offshore infrastructure installation and a maximum of 6,966
round trips to port by construction vessels over the construction period
(i.e., up to five years, over three phases).

Offshore

These parameters are considered to represent the likely worst case
scenario with regards to vessel movements during construction.

Changes in the fish and shellfish
community resulting from construction
impacts may lead to a loss in prey
resources for Annex Il marine mammal
species.

Offshore
Changes in fish and shellfish community due to:

= Effect of piling noise from maximum worst case scenario (see above);

= Effect of habitat loss due to seabed preparation for gravity bases and
trenching for cable installation;

» Increased sedimentation and sediment deposition arising from
installation of gravity base foundations and cabling; and

= Potential for contamination arising from installation works and
construction vessels.

Offshore

These represent the maximum worst case scenarios for fish and shellfish
receptors as described in the Environmental Statement Volume 2, Chapter
3: Fish and Shellfish Ecology, Table 3.9, and therefore the maximum worst
case scenario for effects on marine mammal prey species.
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Potential impact

Justification

Operation and Maintenance phase

Maximum worst case scenario

Long term habitat loss for Annex | habitats,
Annex Il species and SPA bird species
due to presence of turbine foundations and
scour/cable protection.

Offshore
Total long term habitat loss = 4,225,434 m?.

See the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, Table 2.9 for further details of the maximum worst
case scenario for long term habitat loss

Offshore

These represent the maximum worst case scenario for benthic subtidal and
intertidal receptors as described in the Environmental Statement Volume 2,
Chapter 2: Benthic Subtidal and Intertidal Ecology, Table 2.9.

Direct habitat loss for SPA bird species
due to presence of infrastructure and
changes to physical processes.

Offshore

As above for long term habitat loss.

Offshore

As for long term habitat loss

Temporary habitat disturbance to Annex |
habitats due to access to the intertidal (i.e.,
for routine inspections).

Humber

Occasional disturbance to a limited area of sand dune and intertidal
habitats through access to the intertidal.

Note: access will be gained through a permitted access route.

Humber

Access via southern access route (see paragraph 2.3.25).

Increased suspended sediment during
cable maintenance may impair the
foraging ability of Annex Il marine mammal
species.

Offshore

Maintenance works to rebury subtidal inter-array, platform inter-connector
and export cables.

Offshore

The maximum extent and elevation in suspended sediment concentrations.

Underwater noise as a result of
operational turbines and maintenance
vessel traffic resulting in potential effects
on Annex Il fish and shellfish and marine
mammal species.

Offshore

Underwater noise during the operational phase from up to 332 turbines
and maintenance vessel operations over the lifetime of the project (i.e., 25
years).

Offshore

Since the area of ensonification is small for all turbine sizes the maximum
worst case scenario represents the maximum number of operational
turbines over lifetime of project.

Disturbance as a result of activities
associated with maintenance of
operational turbines, cables and other
infrastructure may result in disturbance or
displacement of SPA bird species.

Offshore

Up to 2,630 vessel movements in total per annum over the lifetime of the
project (i.e., 25 years).

Up to 14,400 helicopter flights in total per annum over the lifetime of the
project (i.e., 25 years).

Offshore

Option provides for the largest possible source of direct and indirect (prey
species) disturbance from noise, vessel movements and other
maintenance related activity over the longest time period.

Increased vessel traffic may result in an
increase in noise disturbance to Annex Il
marine mammal species.

Offshore

Noise and disturbance from operation and maintenance from 2,630
vessel movements in total per annum over the lifetime of the project (i.e.,
25 years).

Offshore

Maximum number of operational turbines and related operation and
maintenance visits by vessels during the lifetime of the project.
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Potential impact

Maximum worst case scenario

Justification

Increased vessel traffic may result in an
increased potential of vessel strikes to
Annex Il marine mammal species.

Offshore

Collision risk from operation and maintenance vessels from 2,630 vessel
movements in total per annum over project lifetime (i.e., 25 years).

= Vessels using ducted propellers (only a proportion of the total number
i.e., 68 jack up vessels).

Offshore

Maximum number of vessels and range of vessels likely to lead to
disturbance and/or vessel strike.

Collisions of SPA bird species with rotating
turbine blades may result in direct mortality
of an individual.

Offshore

A total of 332 3.6 MW x 120 m diameter turbines have been modelled as
the maximum adverse model for collision mortality.

This is the turbine layout with the largest rotor swept area and collision
probability (maximum rotor speed, equal lowest tip height of 22 m above
sea level) placed up to the edge of Subzone 1. Maximum rotor height is
not relevant to this since all flights above 22 m have been considered to
be at risk for the model.

Offshore

Maximises collision risk and therefore mortality rates for all species as the
surface area available for collision increases.

Displacement of SPA bird species from
physical presence of wind turbines may
result in effective habitat loss and
reduction in survival or fitness rates.

Offshore

Layout of largest number (332) of turbines plus associated offshore HVAC
collector substations (up to five), offshore HDVC converter stations (up to
two) and accommodation platforms (up to two) placed up to the edge of
Subzone 1, with spacing minimised.

Offshore

Provides for the maximum amount (spatial extent) of habitat loss due to
displacement effects (considered in this context up to 2 km from outermost
turbines, depending on species). For sensitive species, the wind farm as a
whole will be avoided, whereas for others only individual turbines will be
avoided while within the wind farm.

Barrier effects on SPA bird species caused
by the physical presence of turbines may
prevent clear transit of birds between
foraging and breeding sites, or on
migration.

Offshore

Layout of largest number of turbines with largest rotor diameter (up to 332
turbines, up to 178 m diameter) plus associated offshore HVAC collector
substations (up to five), offshore HDVC converter stations (up to two) and
accommodation platforms (up to two) placed up to the edge of Subzone 1
and distributed in a manner that prevents a clear corridor of access.

Offshore

Provides the maximum number of structures in the wind farm, to increase
likelihood that birds will avoid individual turbines or the wind farm as a
whole. Impact assessment assumes that the turbines are spread out
spatially to the boundary edge of each turbine array.

Attraction of SPA bird species to lit
structures during the operational and
maintenance phase by migrating birds in
particular may cause disorientation,
reduction in fitness and possible mortality.

Offshore

Layout of largest number (332) of turbines plus associated offshore HVAC
collector substations (up to five), offshore HDVC converter stations (up to
two) and accommodation platforms (up to two) placed up to the edge of
Subzone 1 and distributed in a manner that prevents a clear corridor of
access.

Lighting outward and not directional on all structures, maximised intensity
and range to provide best visibility for aviation and shipping purposes.

Red and white light has been shown to be more disorienting for migrating
birds (Poot et al., 2008).

Offshore

Provides the maximum number of structures in the wind farm, with
maximum intensity and extent of red and white light sources to increase
likelihood that birds will be attracted to structures and become disoriented
or more susceptible to collision risk.
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Potential impact

Changes to physical processes may lead
to changes in habitat available for prey
species of SPA birds.

——

Maximum worst case scenario

Offshore

Layout of largest number (332) of turbines plus associated offshore HVAC
collector substations (up to five), offshore HDVC converter stations (up to
two) and accommodation platforms (up to two).

Installation of inter-array cables (up to 450 km), platform inter-connector
cables (five up to 80 km in total), export cables (four up to 150 km in
total).

Justification

Offshore

Provides for the maximum amount (spatial extent) of physical habitat that
may be altered and therefore potentially the largest number of prey items
affected.

Introduction of turbine foundations and
scour/cable protection (hard substrates
and structural complexity) creating reef
habitat, affecting Annex | habitats and
Annex Il fish species.

Offshore
Introduced hard substrate:

= 2,862,136 m? provided by gravity base foundations, including scour
protection, for 332 turbines, five offshore HVAC collector substations
and two offshore HVDC converter stations and two accommodation
platforms; and

= 1,998,000 m? from surface protection for up to 200 km of inter-array,
platform inter-connector and export cables.

Offshore

Maximum surface area created by turbine, substation and accommodation
platform foundations, scour protection and surface protection for cables
where secondary cable protection is required. This assumes that 10% of
inter-array and platform inter-connector cables and 25% of export cables
will require cable protection.

For gravity base foundations, this area includes the surfaces of the
foundation shaft, cone and base.

Effects of EMF emitted by inter-array and
export cables on Annex Il species during
the operational phase.

Humber
EMF resulting from:

= Presence of 12.8 km of subtidal export cable and 8.8 km of intertidal
export cable within the Humber Estuary SAC.

Offshore
EMF resulting from:

= 450 km of single AC inter-array (maximum voltage 70 kV);

= 80 km of inter-connector cables (maximum voltage 400 kV); and

= Up to 600 km of HVDC export cables (4 cables x 150 km) of maximum
voltage 400 kV.

Cable burial to a minimum depth of 1 m for inter-array cables and to a
maximum depth of 3 m below stable seabed, subject to a cable burial
assessment, for export cables and the majority of inter-connector cables
within Subzone 1. Some inshore parts of the export cable may require
burial to a maximum of 5 m depth.

Humber

Maximum length of cable within Humber SAC.

Offshore

The HVDC export cable scenario represents the maximum worst case
scenario for magnetic field strengths, though for induced electrical fields it
is unclear whether the HVAC or HVDC options represent the maximum
worst case scenario. As such, both scenarios have been fully considered.
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Potential impact

Accidental pollution events during the

operational phase affecting Annex |
habitats, Annex Il species and SPA bird
species.

Maximum worst case scenario

Offshore

Synthetic compound, heavy metal and hydrocarbon contamination
resulting from up to 332 turbines, five offshore HVAC collector substations
and two offshore HVDC converter stations and two accommodation
platforms. Accidental pollution may also result from offshore refuelling for
crew vessels and helicopters and up to 2,630 round trips to port by
operational and maintenance vessels (including supply/crew vessels and
jack-up vessels) over the operational period.

A typical 8 MW turbine is likely to contain approximately 200 L of grease,
1,100 L of hydraulic oil, 2,000 L of gear oil, 42,400 L of nitrogen and
3,000 kg of transformer silicon/ester oil.

A typical offshore accommodation platform is likely to contain
approximately 400 to 10,000 L of coolant, 400 to 10,000 L of hydraulic oil
and 1,000 to 3,500 kg of lubricates.

Two offshore fuel storage tanks:

= One for helicopter fuel with a capacity of 10,000 L; and
= One for crew transfer vessel fuel with a capacity of 245,000 L.

Potential leachate from zinc or aluminium anodes used to provide
cathodic protection to the turbines.

Justification

Offshore

These parameters are considered to represent the likely worst case
scenario with regards to maximum number of turbines and vessel
movements and therefore the maximum volumes of potential contaminants
carried during operation and maintenance activities.

Temporary habitat loss and disturbance
from maintenance operations (i.e., jack up
operations) affecting Annex Il fish species.

Offshore

Temporary habitat loss/disturbance of 716,100 m? from five jack-up barge
operations per turbine/offshore structure (i.e., total of 341 structures, see
habitat loss scenario) over the lifetime of the project (i.e., 25 years).

Maintenance works to rebury subtidal inter-array, platform inter-connector
and export cables.

See the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, Table 2.9 for further details of the maximum worst
case scenario for temporary habitat loss during maintenance.

Offshore

These parameters are considered to represent the likely worst case
scenario for the requirement for jack-up barge operations per turbine for
the lifetime of the project.

See the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, Table 2.9 for full justification of the maximum worst
case scenario for this impact.

Changes in the fish and shellfish
community resulting from operational
impacts may lead to a loss in prey
resources for Annex Il marine mammal
species.

Offshore
Changes in fish and shellfish community due to:

» Long-term loss of 4.224 km? of seabed habitat and introduction of new
substrate (gravity base foundations);

= Underwater noise from operation of up to 332 turbines;

« Effects of EMF;

= Reduced fishing pressure within Subzone 1; and

= Contamination arising from operation and maintenance.

Offshore

These represent the maximum worst case scenarios for fish and shellfish
receptors as described in the Environmental Statement Volume 2,

Chapter 3: Fish and Shellfish Ecology, Table 3.9 and therefore the
maximum worst case scenario for effects on marine mammal prey species.
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Potential impact

Maximum worst case scenario

Justification

Alteration of seabed habitats arising from
scour effects and changes in the sediment
transport and wave regimes (physical
processes) affecting Annex | habitats.

Offshore

Maximum change in flow associated with gravity bases for 332 turbines
with a minimum spacing of 924 m, five offshore HVAC collector
substations, two offshore HVDC convertor stations, two accommodation
platforms and one offshore HVAC reactive compensation substation.

Scour effects associated with monopile foundations, scour around the
jacket legs of jacket foundations and global scour associated with the
jacket structures.

See the Environmental Statement Volume 2, Chapter 1: Marine
Processes, Table 1.16 and Chapter 2: Benthic Subtidal and Intertidal
Ecology, Table 2.9 for further details of the maximum worst case
scenario.

Offshore

The modelling was carried out based on the layout with the greatest
numbers of turbines combined with the largest foundation option to ensure
a worst case is assessed.

Scour is not acceptable for gravity base foundations; therefore scour
protection would be used. Maximum scour footprint is therefore for
monopile/jacket foundations.

See the Environmental Statement Volume 2, Chapter 1: Marine Processes,
Table 1.16 and Chapter 2: Benthic Subtidal and Intertidal Ecology, Table
2.9 for further justification of maximum worst case scenario.

Potentially reduced fishing pressure within
Subzone 1 offering some protection and
possible local enhancement of Annex Il
fish and shellfish populations.

Offshore
Precautionary area of fisheries exclusion during operation:

=  Maximum of up to 332 turbines, inter-array cables, five offshore HVAC
collector substations, two offshore HVDC converter stations and two
accommodation platforms;

= Operational safety zones of 500 m around offshore platforms (up to
five offshore HVAC collector substations, two offshore HYDC
converter stations, two accommodation platforms), with 500 m
roaming safety zone during major maintenance activities;

= No formal safety zones around turbines (however safe operating
distances suggest an effective 50 m exclusion around turbines) or
related to the offshore cable route during operation.

However, it is assumed that as a result of logistical and safety reasons,
trawling activity may be reduced within Subzone 1.

Further details of the maximum worst case scenario for reduced fishing
pressure within Subzone 1 are presented in the Environmental Statement
Volume 2, Chapter 3: Fish and Shellfish Ecology, Table 3.9.

Offshore

Assessment assumes that fishing activity may potentially be reduced within
Subzone 1 due to the presence of Subzone 1 infrastructure and logistical
and safety constraints.

Potentially reduced fishing (potential for
fisheries exclusion zones) within
Subzone 1 causing an increase in fishing
pressure outside of the site, affecting
Annex Il fish species.

Offshore

As above for potentially reduced fishing pressure within Subzone 1.

Offshore

As above for potentially reduced fishing pressure within Subzone 1.
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Potential impact

Maximum worst case scenario

Justification

Decommissioning phase

Temporary Annex | habitat
loss/disturbance due to decommissioning
of turbine foundations and inter-array and
export cables.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

Maximum adverse scenario as per construction phase above (excluding
seabed preparation for gravity base foundation installation).

Total subtidal temporary habitat loss = 11,722,163 m?.

See the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, Table 2.9 for further details of the maximum worst
case scenario for temporary habitat loss.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

Maximum worst case scenario as per construction phase (excluding
seabed preparation for gravity base foundation installation).

Direct habitat loss for SPA bird species
due to presence of infrastructure and
changes to physical processes.

Offshore

Worst case scenario as per temporary habitat loss above.

Offshore

Worst case scenario as per temporary habitat loss above.

Temporary increases in suspended
sediment concentrations and sediment
deposition on Annex | habitats from
removal of inter-array cables, export
cables and turbine foundations.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

Increases of suspended sediment concentration and associated
deposition associated with the removal of up to 341 foundations and
1,130 km of inter-array, platform inter-connector and export cables.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

Maximum worst case scenario as per construction phase.

Disturbance and displacement to SPA bird
species and Annex Il species from
underwater noise, vessel / helicopter
activity.

Offshore

Removal of largest number (332) of turbines plus associated offshore
HVAC collector substations (up to five), offshore HVDC converter stations
(up to two) and accommodation platforms (up to two) placed up to the
edge of Subzone 1, using loudest noise sources.

Removal of inter-array cables (up to 450 km) platform inter-connector
cables (5 up to 80 km in total), export cables (four up to 150 km in total).

Underwater noise associated with decommissioning of up to 341
foundations and 1,130 km of inter-array, platform inter-connector and
export cables.

Removal of all subsea cables and cable protection. Removal of piled
foundations to removed just below seabed level. Scour protection a will
be left in situ.

Offshore

Provides for the largest possible noise over the greatest spatial extent of
the Project One site, over the largest temporal scale.

Maximum worst case scenario as per construction phase, however, there
will be no piling required during the decommissioning phase and as such
the noise impacts are anticipated to be of a lower magnitude than during
the construction phase. The necessity to remove cables will be reviewed at
the time, after consideration of the environmental impact of the removal
operation and safety of the cables left in situ (see the Environmental
Statement Volume 1, Chapter 3: Project Description, Section 3.5).
Therefore, the maximum worst case scenario has assumed the removal of
all cables, although this is likely to be over precautionary.
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Potential impact

Maximum worst case scenario

Justification

Increased vessel traffic may result in an
increase in disturbance to SPA bird
species and Annex Il marine mammal
species or increase potential of vessel
strikes to Annex Il marine mammal
species.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore
Disturbance and increase in collision risk due to:
= 6,966 vessel movements in total during the decommissioning phase.

Range of vessel types as described for construction phase.
Decommissioning phase is expected to a maximum of four years.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

Maximum worst case scenario as per construction phase.

Indirect effects of disturbance to qualifying
features of the Humber Natura 2000 sites
via their prey.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Indirect impacts on SPA bird species from
habitat loss, disturbance and displacement
impacts for prey species due to
decommissioning activities, increased
vessel activity and underwater noise.

Offshore

Removal of largest number (332) of turbines plus associated offshore
HVAC collector substations (up to five), offshore HVDC converter stations
(up to two) and accommodation platforms (up to two) placed up to the
edge of Subzone 1, using loudest noise sources.

Removal of inter-array cables (up to 450 km) platform, inter-connector
cables (5 up to 80 km in total) and export cables (four up to 150 km in
total).

Offshore

Provides for the largest possible noise over the greatest spatial extent of
the Project One site, over the largest temporal scale.

Seabed disturbance leading to release of
sediment contaminants affecting Annex |
habitats and Annex Il fish species.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

Seabed disturbance arising from installation of foundations and cables as
described above for temporary habitat loss/disturbance.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Offshore

This scenario represents the maximum total seabed disturbance and
therefore the maximum amount of contaminated sediment that may be
released into the water column during decommissioning activities.

Accidental pollution events during the
decommissioning phase affecting Annex |
habitats, Annex Il species and SPA bird
species.

Offshore

Synthetic compound, heavy metal and hydrocarbon contamination
resulting from a maximum of 332 turbines and a maximum of 6,398 round
trips to port by decommissioning vessels over the decommissioning
period.

Offshore

Maximum worst case scenario as per construction phase.
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Potential impact

B——

Maximum worst case scenario

Justification

Changes in the fish and shellfish
community resulting from
decommissioning impacts may lead to a
loss in prey resources for Annex Il marine
mammal species.

Offshore

Changes in the fish and shellfish community associated with all
decommissioning activities including temporary habitat loss, underwater
noise, suspended sediments, sediment deposition and contamination.

Offshore

Maximum worst case scenario as per the construction phase (see the
Environmental Statement Volume 2, Chapter 3: Fish and Shellfish Ecology,
Table 3.9).

Indirect effects of temporary habitat loss
on Annex Il species and SPA bird species
in the Humber Estuary (e.g. loss of feeding
habitat).

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Indirect effects of increased suspended
sediments on Annex Il species and SPA
bird species (e.g., effects on fish migration
and reduction of quality of bird prey
species).

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Humber

Export cables at the landfall will be left in situ and not removed during
decommissioning.

Changes to physical processes may lead
to changes in habitat available for prey
species of SPA birds.

Offshore

Removal of largest number (332) of turbines plus associated offshore
HVAC collector substations (up to five), offshore HVDC converter stations
(up to two) and accommodation platforms (up to two) placed up to the
edge of Subzone 1.

Removal of inter-array cables (up to 450 km), platform inter-connector
cables (five up to 80 km in total) and export cables (four up to 150 km in
total).

Offshore

Maximum footprint and hence greatest influence on physical processes,
created by removal of greatest number of turbines. Impacts may be either
positive or negative depending on habitat types created for prey species.
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3

HRA ASSESSMENT APPROACH AND METHODOLOGY

3.1

3.1.1

3.2

3.2.1

3.2.2

3.2.3

Introduction

The approach to the HRA is presented within the following sections and provides a
step wise description of the process in determining whether Project One, alone or in-
combination with other plans or projects, will have a LSE on qualifying features of
European sites considered within this assessment. Following this, if LSEs are
predicted, information and assessment is presented in order to determine whether an
adverse impact on the integrity of the relevant European sites could arise

Screening Assessment

The objective of the screening assessment was to identify the range of European
sites and their qualifying features for which a likely significant effect could arise as a
result of the potential impacts of the project. An LSE was concluded if the potential
impact was likely to undermine the site’s conservation objectives (EC, 2010).

The scope of the screening assessment was determined by the requirements of the
Habitats and Birds Directives for assessments to include all qualifying species or
habitats for which the site has been designated, and not to selectively consider
individual components or qualifying species (EC, 2010). Consequently, if a site is
identified as being at potential risk of a significant effect, all qualifying species or
habitats of that site are required under the Directives to be assessed and not just
those that are considered likely to be potentially impacted.

Baseline Data Collection and Analysis

The screening assessment was based on the results from desktop studies and site
specific survey data (see Environmental Statement: Volume 5, Annex 5.4.1: Marine
Mammal Technical Report; Annex 5.5.1: Ornithology Technical Report; Volume 6,
Annex 6.3.2: Phase 1 Intertidal, Sand Dune and Salt Marsh Report; Volume 5,
Annex 5.2.1: Benthic Ecology Technical Report; Volume 5, Annex 5.3.1: Fish and
Shellfish Technical Report; Volume 6, Annex 6.3.8: Breeding Bird Survey) and the
conservation objectives of the relevant European sites. For many sites the level of
baseline information was sufficient to determine whether LSEs would arise from the
Project One development without further baseline data collection.

3.24

3.2.5

3.2.6

3.2.7

3.2.8

Data sources for each category of qualifying feature are presented below. All of the
desk study and survey results are summarised in the relevant Environmental
Statement chapters (Volume 2, Chapter 2: Benthic Subtidal and Intertidal Ecology,
Section 2.5, Chapter 3: Fish and Shellfish Ecology, Section 3.5, Chapter 4: Marine
Mammals, Section 4.5, Chapter 5: Ornithology, Section 5.5; and Volume 3, Chapter
3: Ecology and Nature Conservation, Section 3.5).

Survey designs and methodologies for the Project One specific baseline
characterisation surveys were agreed and approved with the relevant SNCBs
(paragraph 1.5.5), as detailed in the relevant Environmental Statement chapters
(paragraphs 3.2.4). Analysis of boat based survey birds and marine mammals data
was also approved (paragraph 1.5.5).

Annex | Habitat Features

Humber

In order to inform the assessment of effects on Annex | habitat features of Natura
2000 sites in the onshore and intertidal study area, a Phase 1 intertidal and coastal
habitat survey was undertaken at Horseshoe Point, within the Humber Estuary SAC,
as part of the onshore ecology baseline characterisation (Volume 6, Annex 6.3.2:
Phase 1 Intertidal, Sand Dune and Salt Marsh Report). This was followed by a
Phase 2 intertidal survey and a detailed desktop study undertaken as part of the
Benthic Subtidal and Intertidal Ecology baseline characterisation (see Volume 5,
Annex 5.2.1: Benthic Ecology Technical Report, Section 3.2).

Offshore

In order to provide an up-to-date characterisation of the Annex | habitats occurring
within the Project One benthic ecology study area it was agreed with the regulatory
authorities that site-specific surveys would be undertaken within the Project One
benthic ecology study area (as defined in Volume 2, Chapter 2: Benthic Subtidal and
Intertidal Ecology; see paragraph 1.5.4). An Annex | habitat assessment was
undertaken at sampling locations where potential Annex | biogenic (i.e., Sabellaria
spinulosa) or geogenic (i.e., cobble) reef habitats were identified from the drop down
video footage, seabed stills or geophysical data (see Volume 5, Annex 5.2.1: Benthic
Ecology Technical Report, Section 3.2).

Annex Il Species

Humber

Data on the Annex Il species features of Natura 2000 sites (i.e., Humber Estuary and
River Derwent SACs) were sourced through a detailed fish and shellfish desktop
study supplemented by site specific sampling (i.e., intertidal netting and subtidal trawl
surveys) as part of the fish and shellfish baseline characterisation (Volume 5,
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Annex 5.3.1: Fish and Shellfish Technical Report, Section 3.2). Data on Annex Il
marine mammal features of Natural 2000 sites were collected as part of the marine
mammal baseline characterisation (Volume 5, Annex 5.4.1: Marine Mammal
Technical Report, Section 3.3). This included desktop information of the grey seal
colony at Donna Nook, which is listed as a feature of the Humber Estuary SAC and
Ramsar site.

Offshore

Benthic subtidal ecology and fish and shellfish ecology baseline characterisation in
the offshore environment has been based on studies conducted within the Project
One study area for each ecological discipline and across a wider regional study area
across the southern North Sea (see paragraph 1.5.4).

The marine mammal characterisation has been based on two years of data collected
from site-specific surveys for Project One and the wider Hornsea Zone and, where
appropriate, relevant data from other offshore wind farms (Volume 5, Annex 5.4.1:
Marine Mammal Technical Report). Other data sources that were used to augment
site-specific data collection included shore based seal tagging data, predicted seal at
sea populations (St. Andrew’s Sea Mammal Research Unit (SMRU), (SMRU, 2011))
and broadscale SCANS data (Hammond, 2006; Hammond et al., 2013).

The assessment for marine mammals is based on site specific data and results from
noise modelling undertaken to determine the potential for likely significant effects
(see Volume 2, Chapter 4. Marine Mammals, Section 4.6). Impacts likely to cause a
significant effect from noise largely depend on the proximity of the marine mammal to
the noise source. The closer the qualifying site, or the species from that site, is to the
noise source, the greater the risk of a likely significant effect. It is also recognised that
sensitivities to noise sources vary across species and these are taken into
consideration in the noise modelling undertaken and presented in the Environmental
Statement Volume 2, Chapter 4. Marine Mammals, Section 4.6.

SPA Features (Birds)

Humber

In order to be able to determine the numbers, distribution and temporal variation in
bird species within the SPA, a variety of previous studies have been considered in
this report. The main sources of data are the results from the annual WeBS
programme carried out across Britain, which are summarised in Annexes E and F
and Volume 3, Chapter 3: Ecology and Nature Conservation in relation to the Humber
Estuary area, and the sectors within that which correspond with the area considered
for the cable landfall. Additional studies specific to the Humber (e.g., Catley, 2000;
Allen et al., 2003; Humber Industry Nature Conservation Association, INCA) have
also been summarised in this report, as well as information from the RSPB and
Lincolnshire Bird Club.

3.2.13

3.2.14

3.2.15

3.2.16

3.2.17

B —

As populations of some species found within the SPA are highly mobile and may be
present in large numbers only briefly (e.g., autumn or spring staging), it is important
that site-specific information is available for all periods of the year. This was
highlighted during consultation with Natural England (Section 1.6), where it was
considered important that the migratory period of July-August should be adequately
covered, in order to give a complete picture of passage usage by waders, of which
some species may be present in large numbers during late summer.

Specific surveys at Horseshoe Point conducted by RPS on behalf of SMart Wind
commenced in September 2011 and continued for a full year, in order to cover the
complete migratory period, including the highlighted July-August migratory period
(Volume 6, Annex 6.3.9: Wintering and Migratory Birds Survey). In addition, site
specific survey data were also collected along the onshore export cable route
between April and June 2011 and at the proposed HVDC converter/HVAC substation
at North Killingholme in February and March 2012 to assess the suitability of the
habitat for either feeding or roosting waterfowl (Volume 6, Annex 6.3.8: Breeding Bird
Survey).

Offshore

The offshore ornithology characterisation has been based on two years of data
collected from site-specific boat-based surveys within Subzone 1 and the wider
Hornsea Zone and, where appropriate, relevant data from other offshore wind farms
and relevant studies (Volume 5, Annex 5.5.1: Ornithology Technical Report). The
surveys were conducted to be able to accurately estimate the offshore bird
assemblage which includes ‘true’ seabird species as well as divers, grebes and sea
ducks, plus terrestrial species on migration (e.g., waders and passerines).

The screening assessment considered possible differences in bird distribution
between the summer (breeding season) and winter (non-breeding season) from site-
specific baseline surveys. It was recognised within the assessment, that breeding
seabirds will remain within a certain distance of their colonies and that this distance
varies between species and colonies (e.g., BirdLife International, 2012; Thaxter et al.,
2012). Outside the breeding season, seabirds forage widely and will travel
considerable distances from the breeding areas making the assessment of SPA
effects more difficult to achieve. For example, for breeding auks, there is clearly a
period following breeding where they disperse from colonies with chicks.
Concentrations of Auks can occur offshore during this post-breeding period.

Figures presented in Annex C show the maximum and the mean maximum reported
foraging ranges for qualifying seabird species from their respective SPAs. From these
figures it was possible to identify whether there was a risk of breeding SPA seabirds
occurring within the Project One offshore wind farm site. If the foraging ranges do not
overlap with the wind farm, then it can be reasonably assumed there will not be a
likely significant effect on these species during the breeding season.

40

= SMart
¥ Wind




3.2.18

3.2.19

3.2.20

3.2.21

3.2.22
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In the non-breeding season, distributions of seabirds within the North Sea are more
extensive since they are not constrained by returning to nesting site, and so it is likely
that a wider range of birds from a wider range of SPAs may be present within
Subzone 1 at this time (following Natural England and JNCC’s Interim advice note on
HRA screening for seabirds in the non-breeding season and consultation outlined in
Table 1.1). All east coast SPAs from Hermaness in Shetland to Kent have been
initially included, as well as appropriate non-UK coastal and offshore SPAs in
continental northwest Europe. This seasonal breakdown of connectivity and inclusion
of SPAs which is season and species-specific was agreed during consultation with
JNCC and Natural England.

Where an SPA with a qualifying feature shows potential connectivity with Project
One, and therefore may be susceptible to identified impacts, then it is taken forward
to the next step, which is the test of LSE.

Test of Likely Significant Effect

The screening assessment identified the potential impacts that may arise on
qualifying features from Project One. These have been identified through the EIA and
reported within the Environmental Statement for Project One.

The screening of designated sites potentially affected by the onshore project
components and cable laying in the Humber Estuary, focused on the Humber Estuary
SAC, SPA and Ramsar (collectively known as the Humber Estuary European Marine
Site, EMS) and Natura 2000 sites with potential connectivity to the Humber Estuary
(i.e., sites with mobile features which are known to transit through the Humber
Estuary). The screening for the designated sites potentially affected by the offshore
elements of Project One (wind turbines, inter-array cables and export cable route up
to the Humber Estuary EMS boundary), focused on the broad envelope of sites that
were identified as having the potential to be affected by activities associated with the
offshore aspects. The results of the screening exercise are discussed in Section 4
(i.,e., Section 4.3 for the offshore screening and Section 4.4 for the Humber
screening) and presented in Annexes A, B for SPA sites screening. Annex D
summarises the initial screening assessment carried out for the Humber (onshore)
assessment.

The test for LSE considers the information presented in the baseline environmental
conditions for the features/sites considered in the assessment and those potential
impacts (see Table 2.1) that could be reasonably predicted to have an adverse effect
on the conservation objectives of a European site. A decision on whether a LSE may
arise is also dependent on the environmental conditions of the site, (i.e., is the
species/habitat for which a site is designated in favourable conservation status
(FCS)) (EC, 2010). For each site, the FCS of each qualifying feature was considered.

The LSE test filters out effects that are clearly trivial or inconsequential. To conclude
likely significant effect, there must be a link between the proposal's effects and the

3.2.24
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3.2.26

qualifying interest(s) and it must be reasonable to suggest that the effect is likely.
Having established this, only where the effects are obviously trivial or inconsequential
and this judgement can be clearly and easily justified, is no LSE concluded. Detailed
analysis of complex interactions would not normally be part of the process to
determine LSE. A judgement of likely significant effect in no way pre-supposes a
judgement of adverse effect on site integrity (English Nature, 1999).

The following categories have been used to conclude potential for likely significant
effect:

. No LSE: Based on available information about project activities and their
potential effects it is considered that there would be no likely significant effect
with respect to the identified qualifying feature of the European site. This
determination is based on a number of factors, including distance between the
Project One boundary and the designated sites and the absence of direct or
indirect impact pathways that could affect designated features of those sites.
Receptor specific criteria is set out within Sections 4.3 and 4.4;

. Potential for a LSE: The possibility of a likely significant effect cannot be ruled
out at this stage; and

. LSE: Based on available information it is apparent that project activities would
have an effect upon designated features and could potentially lead to significant
negative temporary or long term change.

Where it has been determined, based on the available evidence, that any potential
effects are not likely to undermine the conservation objectives of the site, no further
assessment has been undertaken. Where it has been determined that potential
impacts are non-trivial and may undermine the conservation objectives of the site
then a potential LSE has been concluded and further assessment has been
undertaken (the appropriate assessment stage of the HRA).

In-combination Screening Assessment

In-combination effects refer to effects, which may or may not interact with each other,
but which could affect the same receptor or interest feature (i.e., a habitat or species
for which a European Site is designated). The in-combination assessment includes
developments that are:

. Built and operational (with the exception of those as described below in
paragraph 3.2.27);

. Under construction;
. Permitted application(s), but not yet implemented;
. Submitted application(s) not yet determined,;

. Projects on the PINS Programme of Projects;
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3.2.27

3.2.28

3.2.29

identified in the relevant

. Projects
Development Plans); and

Development Plan (and emerging

. Sites identified in other policy documents, as development reasonably likely to
come forward.

For the purposes of the HRA, ‘built and operational’ projects have not been included
within the in-combination assessment where the influence of operational projects
upon a receptor, which is also predicted to be affected by Project One, is considered
to be captured within the baseline (i.e., from data collected during surveys for Project
One). This is important as it avoids other schemes/projects being double-counted
(i.e., as part of the baseline and then again as a component of the in-combination
assessment). However, for the purposes of the HRA in-combination assessment, all
developments, including ‘built and operational’ projects may need to be considered, if
these projects have any residual effect on Natura 2000 sites since its designation.
This is because for HRA process, it is important to consider the integrity of the Natura
2000 sites as designated.

For many features of Natura 2000 sites, the effects of ‘built and operational’ projects
are accounted for when considering the baseline (e.g., bird populations at SPAs and
Annex | habitat extents within SACs) against which potential LSEs are assessed. For
example, as agreed with JNCC and Natural England, effects on ornithological
features of SPAs are assessed against the most recent reference population
estimates, rather than the population estimates at the time of designation. This
means that baseline survey data is directly comparable with these population
estimates (see the Environmental Statement Volume 2, Chapter 5: Ornithology for
more details). Similarly, for Annex | habitat extents or Annex Il species populations
within SACs, where more recent data is available on these SAC features, these are
also reported and appropriately accounted for. This ensures that ‘built and
operational’ projects are adequately accounted for in the baseline and therefore in
the LSE test.

The in-combination impacts that have been included in the screening assessment are
those arising from existing and reasonably foreseeable activities including:

. Other offshore wind farms;

. Oil and gas installations;

. Aggregate extraction and dredging;

. Navigation and shipping;

. Established fishing activities;

. Existing, and planned construction of, subsea cables and pipelines;
. Flood defence schemes;

. Ports;

3.2.30

3.2.31

3.2.32

3.2.33

. Other onshore development (wind farms, other energy plants); and

. Recreational and non-construction activities.

Humber

For the Humber assessment, projects and plans were screened on the basis of the
maximum area of extent, based on the maximum buffers used for the onshore CIA
(i.e., 5 km buffer around the cable route corridor and 15 km around the HVDC
converter station/HVAC substation). The use of these buffers was considered to be
adequately precautionary for consideration of projects in the middle to lower Humber
Estuary with the potential to affect the same SPA and SAC features in-combination
with Project One. Where sufficient project information was not available for particular
projects, these projects were deemed to have a low data confidence and were
therefore not included in the in-combination assessment, as it was not possible to
carry out a meaningful assessment.

The in-combination assessment was also informed by consultation with Natural
England who highlighted a number of projects to be considered in the in-combination
assessment (see Section 1.6). The onshore in-combination assessment considers
major projects which fall into the categories set out in PINS Advice Note Nine: Using
the Rochdale Envelope (PINS, 2011). These have been identified through
consultation with the local planning authorities and other relevant authorities.

The onshore in-combination assessment also assesses Project One and Project Two
together using one of four possible scenarios:

. Project One and Project Two commence construction simultaneously;
. Project One and Project Two commence construction in a staggered manner;

. Project One complete and operational at the time that construction of Project
Two commences (or vice versa); and

. No change (Project Two does not get constructed).

The HRA (both Humber and Offshore) for Project One does not consider Project
Three or Four, as cable routes and other details for these projects will differ to the
Project One route and are not yet known.
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3.2.35

Offshore

The projects and plans selected as relevant to this assessment are based upon the
results of a screening exercise undertaken on the ‘long list' of projects (see
Appendix B of the Environmental Statement Volume 5, Annex 4.5.1: Cumulative,
Transboundary and Inter-related Effects Document). Each project on the ‘long list’
has been considered on a case by case basis for screening in or out of the HRA
based upon data confidence, effect-receptor pathways and the spatial/temporal
scales involved. The specific projects/plans scoped in as relevant to the HRA are
presented in Sections 4.3 (offshore) and 4.4 (Humber). Further detail of the approach
to screening and in-combination assessment is provided in Annex 4.5.1: Cumulative,
Transboundary and Inter-related Effects Document.

In assessing the in-combination impacts for Project One it is important to bear in mind
that other projects/plans under consideration will have differing potential for
proceeding to an operational stage and hence a differing potential to ultimately
contribute to an in-combination impact with Project One. For example, relevant
projects/plans that are already under construction are likely to contribute to in-
combination impact with Project One (providing effect or spatial pathways exist),
whereas projects/plans not yet approved or not yet submitted are less certain to
contribute to such an impact, as some may not achieve approval or may not
ultimately be built due to other factors. For this reason all relevant projects/plans
considered cumulatively alongside Project One have been allocated into ‘tiers’,
reflecting their current stage within the planning and development process. This
allows the in-combination assessment to present several future development
scenarios, each with a differing potential for being ultimately built out. Appropriate
weight may therefore be given to each scenario (tier) in the decision making process
when considering the potential in-combination impact associated with Project One
(e.g., it may be considered that greater weight can be placed on the Tier 1
assessment relative to Tiers 2 and 3). An explanation of each tier is included below:

. Tier 1: Project One with projects under construction and built and operational
projects in the limited circumstances explained in paragraph 3.2.27. Projects
falling into this tier in the HRA had a high data confidence and therefore could
be included within the in-combination assessment;

. Tier 2: All projects included in Tier 1 plus other projects/plans consented but not
yet implemented or submitted applications not yet determined. This includes the
first project within the East Anglia Zone (East Anglia One) which was submitted
in November 2012 and Dogger Bank (Creyke Beck A & B) which will be
submitted at a similar time to Project One. The majority of projects/plans falling
into this tier in the HRA had a medium data confidence and therefore could be
included within the in-combination assessment. Where data confidence was
assessed as low for projects falling within this tier (i.e., where the Environmental
Statements were not available, or there was not sufficient other information in
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the public domain, to inform this assessment), these were excluded from further
assessment as a meaningful assessment was not considered possible; and

. Tier 3: The projects included in Tier 1 and Tier 2 plus projects/plans on relevant
plans and programmes that are likely to come forward (the PINS Programme of
Projects being the source most relevant for this assessment). This includes
Hornsea Project Two, Dogger (Teesside A & B, and C & D) and East Anglia
(Three and Four). Data confidence for most of the projects falling within this tier
for HRA was low. After consideration of the available information it was
considered that the data confidence (i.e., information available in the public
domain) for the projects having low data confidence was insufficient to allow a
meaningful in-combination assessment. However, for Hornsea Project Two, the
Project One EIA team is able to access more robust data for Project Two, and
data confidence for this project is therefore assessed as medium.

The project parameters for the in-combination assessment (Table 2.1) have been
selected from the details provided in the project description (Environmental Statement
Volume 1, Chapter 3: Project Description). Impacts of LSE are unlikely to arise should
any other development scenario based on details within the Project Description (e.g.,
different foundation types) to that assessed here, be taken forward in the final design
scheme.

Where interactions between the screened in projects and European site features
have been identified (i.e., through effect-receptor pathways), the likelihood and nature
of any increase (or possible decrease) in the level of impact identified for the feature
has been determined. Once assessment of any interaction of effects that may occur
across screened in projects has been undertaken, using the information reported on
for other projects, re-assessment of the relevant impacts is then made for each.

The following paragraphs 3.2.39 to 3.2.58 provide brief descriptions for the types of
other existing or reasonably foreseeable activities identified in paragraph 3.2.29 that
could have the potential for in-combination effects with Project One, and therefore
have been considered in the in-combination screening assessment in Sections 4.3
and 4.4. The assessment of how each type of activity or project/plan has been
screened in or out is discussed within Sections 4.3 and 4.4 with regard to qualifying
features, (i.e., habitats, fish, marine mammals and birds), of Natura 2000 sites. In the
event of a potential LSE identified, the assessment to determine whether there is an
adverse effect on the feature and the Natura 2000 site for which it is designated is
presented within Sections 5 and 6.

In-combination with other offshore wind farms

Other offshore wind farms have the potential to cause a range of in-combination
impacts similar to those arising from Project One alone. There are currently a number
of offshore wind farms that may be constructed at the same time as Project One and
these have been assessed in the in-combination assessment. In addition, offshore
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3.2.40

3.241

3.2.42

3.2.43

wind farms that have been consented but not yet implemented, or applications for
consent have been submitted but not yet determined were also considered in the
assessment. The Hornsea Zone Project Two offshore wind farm has also been
included due to the intent to submit an application in the future and reasonable data
confidence for this project (see paragraph 3.2.35).

In-combination with oil and gas installations

Oil and gas activities occur widely across the North Sea and are long established.
Consequently, any historical impacts on qualifying features are incorporated into the
baseline data obtained for Project One. The main potential impacts from oil and gas
activities include:

. Noise disturbance from exploration, production and decommissioning of fields;
. Disturbance and displacement around platforms;

. Accidental pollution events;

. Atmospheric emissions; and

. Seabed disturbance.

Although there are oil and gas developments in the region and future licence blocks
may be licenced there is currently no information on future oil and gas exploration
activities, (e.g., seismic surveys that may occur during the exploration phases).
Seismic surveys, should they occur, will have an impact for the duration of the
survey, which typically lasts for less than two weeks.

There is potential for a localised displacement affect around the immediate vicinity of
any new platform that may be installed in the future. Any impact will be localised to
approximately a few hundred metres around each platform and therefore have a very
small impact on displaced birds. The majority of new field developments in the
southern North Sea comprise subsea tie-backs and therefore do not have any
displacement effects. It is not known if, where or when any surface structures might
be located and therefore it is not possible to undertake an in-combination
assessment. However, should they occur the effect will be very localised and in-
combination effects are not anticipated.

All the fields in the southern North Sea are either gas or gas condensate fields. There
are no oil fields and therefore the risk of a significant oil spill is negligible. Accidental
spills from bunkering operations can and do occur but the impacts from the volume
spilled is relatively small, (i.e., <1 tonne) and of diesel that rapidly evaporates and
disperses. Therefore the impacts from such spills are localised. Being accidental
events it is not known where or when they might occur. However, should they do so
the effects are likely to be very localised and the risk of occurring in-combination with
an accidental spill from Project One is extremely low; therefore in-combination effects
are not anticipated.
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Atmospheric emissions from the oil and gas industry come primarily from power
generation and flare gas. Atmospheric emissions are not predicted to have any direct
impact on any qualifying species or habitat and in-combination effects are not
anticipated.

Seabed disturbance arising from oil and gas activities arises primarily during the
construction period, particularly relating to subsea infrastructure, (e.g., pipelines and
subsea manifolds). Impacts from subsea construction activities typically impact an
area of seabed within 10 m of the works being undertaken. Consequently the impacts
are very localised and in-combination effects are not anticipated

In-combination with aggregate extraction and dredging

There are no aggregate extraction areas within Project One. Aggregate production
Areas 490 and 506 is located just to the south of the Hornsea Zone.

The main potential impacts from aggregate and dredging activities include:
. Physical impacts and seabed disturbance; and
. Displacement and disturbance by vessels.

Physical impacts and seabed disturbance from aggregate and dredging activities will
have a localised impact based on projects within a tidal ellipse, extending from 500 to
1,500 m from the area of impact (Newell et al. 2002). Vessel activity arising from
aggregate and dredging activities may disturb or displace seabirds. The effects
arising from any vessel activity will be localised (within a few hundred metres of the
vessel) and temporary as the vessel passes.

Aggregate and dredging activities are on-going and considered part of the baseline
environment (see paragraph 3.2.27). Any effects will be localised, temporary and
outside of the zone of effect from Project One, therefore in-combination effects are
not anticipated.

In-combination with navigation and shipping

Shipping activity can cause disturbance and displacement of seabirds. Impacts
arising from on-going shipping activities will be part of the baseline environment. On-
going shipping activity will have the same level of impact as historical levels. Future
increases in shipping activity relating to other offshore developments will have
localised impacts but the impacts will be temporary and affect an area in the
immediate vicinity of the vessel. It is not known when or where future increases in
shipping may occur and therefore no detailed assessment can be undertaken,
however as any impacts are predicted to localised and temporary, in-combination
effects are not anticipated.
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In-combination with established fishing activities

Effects from existing fishing activities are part of the baseline environment. However,
Project One and other offshore wind farms could cause a change in the distribution of
fishing vessels that could impact on qualifying species or habitats. Changes in fishing
vessel location could change seabird distribution, particularly those that scavenge
behind fishing vessels. However, studies have shown that seabird distribution is not
significantly affected by fishing vessels (e.g., Camphuysen and Garthe, 1997) and
that the attraction of seabirds to fishing vessels is limited to about 10 km (Skov and
Durinck, 2001). Consequently, impacts on seabird distribution are very localised and
in-combination effects are not anticipated.

No restrictions to fishing vessels once Project One is operational are planned, apart
from operational safety zones of 500 m around offshore platforms, with 500 m
roaming safety zones during major maintenance activities (see the Environmental
Statement Volume 2, Chapter 3: Fish and Shellfish Ecology, Table 3.9 for more
details). There may be localised displacement of vessels; however in-combination
impacts effects are not anticipated.

In-combination with existing, and planned construction of, subsea cables and

pipelines

Impacts arising from existing telecommunication cables and pipelines on the seabed
will be part of the baseline environment. The majority of pipelines in the southern
North Sea are buried and evidence from existing pipelines indicates that the seabed
recovers within two years. Impacts from buried pipelines have been reported as being
insignificant (OSPAR, 2009). There is no information available as to if, when or where
future pipelines or subsea cables will be installed, however based on the construction
of existing pipelines, the area of activity will be very localised and in-combination
impacts effects are not anticipated.

Other potential in-combination effects on marine mammals could occur due to
increased vessel activity and the increased potential for collisions with marine
mammals with vessels, and/or construction activities associated with cable/pipeline
works potentially causing displacement of prey (fish) species due to increased
suspended sediment concentrations in the water column and seabed deposition or
underwater noise.

In-combination with flood defence schemes

Impacts arising from flood defence schemes have the potential to affect coastal and
intertidal habitats. These may include habitat loss and disturbance to saltmarsh, sand
dune and intertidal sand/mudflat communities and increased potential for coastal
squeeze (Doody, 2004) as a result of the interaction of sea level rise, landward
habitat migration and the presence of sea defences. In addition, construction
operations associated with flood defence schemes have the potential to result in
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effects on mobile species, including disturbance to bird species listed as qualifying
features of Natura 2000 sites.

In-combination with ports

Physical impacts associated with port developments may include loss of coastal,
intertidal and subtidal habitats, increases in suspended sediments and sediment
deposition, release of pollutants and disturbance to mobile species. These impacts
may have direct effects on designated habitats of Natura 2000 and indirect effects on
the species relying on these habitats (e.g. feeding or roosting habitats for bird
species). Disturbance during construction or operation of ports may also involve
noise (airborne and subsea) and visual disturbance to mobile species including fish,
mammals and birds designated for Natura 2000 sites.

In-combination with other onshore development (wind farms, other energy plants)

Impacts related to onshore construction operations and developments are likely to be
similar to those discussed above for port developments. These may lead to loss of
designated habitats of Natura 2000 sites and consequent indirect impacts on mobile
species dependant on those habitats. These may also result in loss of habitats which
do not form part of a Natura 2000 site, though provide important habitats for mobile
species for which an adjacent Natura 2000 site has been designated (e.g., roosting,
feeding or overwintering habitats for bird species). Impacts relating to visual and
noise disturbance (during construction or operation) to species designated as
features of Natura 2000 sites may also occur, particularly if the development is close
to the boundary of such a site.

In-combination with recreational and non-construction activities

Recreational and non-construction activities, particularly in coastal areas, close to
important habitats for mobile species (e.g., birds and marine mammals) designated
as features of Natura 2000 sites, have the potential to result in disturbance to these
species. This may include activities such as wildfowling and cockle gathering, dog
walkers, vehicle movements, shellfishing, aircraft (both pleasure aircraft and military
aircraft) and bait digging (all activities which occur at the Horseshoe Point landfall
site; Cruickshanks et al., 2010) all of which have the potential to affect birds and
mammals during key life stages (e.g., breeding and overwintering).

Appropriate Assessment

An appropriate assessment is required where the screening assessment identified
that a likely significant effect on a European site could arise either alone or in-
combination with other plans or projects (EC, 2010; PINS, 2013). The information to
inform an appropriate assessment is included within this HRA Report (Sections 5 and

45

= SMart
¥ Wind




3.3.2

3.3.3

6) and is based on information presented in the relevant Environmental Statement
chapters. In order to avoid duplication of the information already presented in the
Environmental Statement, a summary of the relevant information is provided within
the HRA and reference is made to the appropriate sections of the Environmental
Statement (i.e., Volume, Chapter, Section, and paragraph where required).

The decision as to whether an appropriate assessment is required will ultimately be
undertaken by the competent authority, taking into account advice received from
SNCBs (e.g., JNCC and Natural England). The assessment will demonstrate whether
or not there will be an adverse effect on the integrity of a European site, in light of its
conservation objectives. The information contained within this document aims to
inform the process.

Approach to Consideration of Mitigation Measures

As part of the Project One assessment process (i.e., EIA and HRA) a number of
measures have been built into the project design at this early stage to reduce the
magnitude of impacts on sensitive receptors. These measures are discussed in
Sections 5.6 and 6.4 have been taken into consideration when determining whether
or not an adverse effect on the integrity of a European site would be likely to occur.

SCREENING ASSESSMENT (STAGE 1 OF THE HRA)

4.1

41.1

4.1.2

4.1.3

4.2

42.1

4.2.2

Introduction

Consultation at the Scoping stage for Project One was carried out with JNCC and
Natural England (paragraph 1.6.2 and Table 1.1). Further consultation in September
2011 with both SNCBs was carried out in September 2011 where the draft approach
to the HRA and initial screening assessment for the Humber (onshore) and offshore
assessments were presented for discussion. The screening assessment identified the
European sites to be included, qualifying features likely to be screened in/out of the
assessment based on the preliminary information available and potential impacts and
mitigation measures. Since that time a number of other sites have been included in
the Screening Assessment presented within this HRA Report, based on outcomes of
consultation regarding transboundary issues and greater availability of information
and understanding of potential impacts to species/habitats that are qualifying features
of sites. Annexes A and D (for the offshore assessment) and Annex E (for the
Humber assessment) therefore provide information on these additional sites identified
post Scoping Opinion.

The screening assessment presented in this section sets out the steps taken to
determine the possible designated sites (SPAs, SACs, SCIs and Ramsar sites) that
could be affected by Project One, either alone or in-combination with other plans or
projects. The selection of projects and plans for the consideration in the in-
combination assessment with Project One has made reference to the Environmental
Statement Volume 1, Chapter 5: Environmental Impact Assessment Methodology for
potential LSEs from onshore activities, and Volume 5, Annex 4.5.1: Cumulative,
Transboundary and Inter-related Effects Document for potential LSEs from offshore
activities.

In line with the approach described for the HRA assessment, (see Section 3.1), the
screening assessment has been divided to address the differences between the
offshore (Section 4.3) and onshore (Section 4.4) components of Project One.

Initial Identification of European Sites

An initial screening exercise was undertaken to identify and select those European
sites with designated qualifying features that may be potentially affected by the
impacts of Project One identified in Table 2.1. These potential impacts have been
identified through the EIA and reported within the Environmental Statement.

The offshore and onshore components of Project One considered within the
Screening Assessment are those activities related to construction, operation and
maintenance and decommissioning. These include the offshore wind farm within
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4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

Subzone 1, the export cable route, the landfall for the export cable route and onshore
infrastructure required to connect with the onshore grid connection (Section 2).

As a part of the identification of sites, it was necessary to identify potential impact
pathways linked to the identified effects of the construction, operation and
maintenance and decommissioning phases of Project One (see Table 2.1). The
criteria for inclusion of sites included:

. Designated site directly overlapped the Project One boundary;

. Designated site supported mobile designated populations (e.g., migratory birds,
marine mammals, fish) that may interact with the potential effects of Project
One;

. Mean maximum foraging or migratory range for a qualifying species (where
relevant) of a designated site overlapped with Project One;

. Sites and associated features located within the potential zone of influence for
impacts associated with Project One (e.g., habitat loss/disturbance, increase in
suspended sediments and sediment deposition, noise and risk of collision); and

. Habitats and/or species of a designated site were recorded as present during
the site-specific surveys and listed in the citation as either a primary reason for
site selection or listed as a qualifying feature.

Identification of sites was informed by consultation with PINS, JNCC, Natural England
and transboundary EU representatives and refined following the Scoping Opinion
(IPC, 2010; JNCC, 2011; PINS, 2012) and throughout the iterative pre-application
consultation process as detailed in Table 1.1. Identification of transboundary sites
was also consulted with EU environmental ministries and additional sites were
included through this consultation process (paragraphs 1.6.4 and 1.6.5).

Following the identification of European sites, it was possible to screen out those
sites and qualifying features where there was either no potential impact pathway
likely to occur and/or where the potential effects associated with an impact were
considered to be insignificant.

For those sites and qualifying features that were identified as having the potential to
be affected by Project One, these sites and features were carried forward into test for
LSE (Sections 4.3 and 4.4).

The following sites and qualifying features were identified as having the potential to
be affected by Project One.

Special Protection Areas (SPA)

SPAs were selected using the criteria described in paragraph 4.2.3. All SPA bird
populations were considered where there is the potential for an ecological link
between birds using/overflying the Project One and those SPA bird populations.

4.2.8

4.2.9

4.2.10

4211

Seven SPAs were originally identified within the Project One Scoping Report as being
of relevance to the project based on the qualifying species and the relative proximity
to Project One (SMart Wind, 2010):

. Flamborough Head and Bempton Cliffs SPA,

. North Norfolk Coast SPA;

. The Wash SPA;

. Gibraltar Point SPA;

. Great Yarmouth and North Denes SPA,

. Hornsea Mere SPA; and

. Humber Estuary SPA (supersedes the Humber Flats, Marshes and Coast SPA).

The Scoping Opinion provided by the IPC identified an additional eight SPAs to be
included (IPC, 2010):

. Broadland SPA;

. Coquet Island SPA;

. Northumbria Coast SPA,;

. Teesmouth and Cleveland Coast SPA;
. Lindisfarne SPA;

. Firth of Forth SPA;

. Forth Islands SPA; and

. St Abb’s Head to Fast Castle SPA.

It was recognised within the Scoping Opinion that the number of European sites that
required assessment may increase based on the results of site-specific surveys.
Specifically, that SPAs hosting far ranging or migratory species and international sites
may need to be considered. Furthermore, the JNCC response to the Hornsea Year 1
Ornithological Report advised that under the Birds Directive, SPA populations are
afforded protection throughout the year (irrespective of the season the SPA is
designated for), which means that if connectivity is possible, birds originating from
distant SPAs may interact with the development site and require consideration under
the HRA process. This may be relevant for several seabird species on passage that
are qualifying species for example of SPAs in Orkney and Shetland (e.g., kittiwakes,
skuas and terns) (JNCC, 2011).

Based on the above advice from the JNCC, the following 65 SPA sites have been
included in Screening Assessment for Project One:

. Alde-Ore Estuary SPA,
. Abberton Reservoir SPA,;
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Auskerry SPA;

Benfleet and Southend Marshes SPA,;
Blackwater estuary SPA;

Breydon Water SPA;

Broadland SPA,;

Buchan Ness to Collieston Coast SPA;
Calf of Eday SPA,

Colne Estuary SPA;

Copinsay SPA;

Cromarty Firth SPA;

Coquet Island SPA,;

Dengie Marshes SPA,;

Dornoch Firth and Loch Fleet SPA;
East Caithness Cliffs SPA,;

East Sanday Coast SPA;

Fair Isle SPA,

Farne Islands SPA;

Fetlar SPA;

Firth of Forth SPA,

Firth of Tay & Eden Estuary SPA;
Flamborough Head and Bempton Cliffs SPA,
Forth Islands SPA,

Foula SPA,;

Foulness SPA;

Fowlsheugh SPA;

Gibraltar Point SPA;

Great Yarmouth and North Denes SPA;
Hamford Water SPA;

Hermaness, Saxa Vord and Valla Field SPA;
Hornsea Mere SPA;

Hoy SPA;

Humber Estuary SPA;

Imperial Dock Lock, Leith SPA;

Inner Moray Firth SPA;

Lindisfarne SPA;

Loch of Strathbeg SPA;

Marwick Head SPA;

Medway Estuary & Marshes SPA,;
Minsmere - Walberswick SPA;

Montrose Basin SPA;

Moray and Nairn Coast SPA;

Mousa SPA,;

North Caithness Cliffs SPA;

North Norfolk Coast SPA;

Northumbria Coast SPA,;

Noss SPA;

Orkney Mainland Moors SPA;

Outer Thames Estuary SPA;

Papa Stour SPA;

Papa Westray (North Hill and Holm) SPA;
Pentland Firth Islands SPA;

Ronas Hill - North Roe and Tingon SPA,
Rousay SPA;

St Abb’s Head to Fast Castle SPA;
Stour and Orwell Estuaries SPA;
Sumburgh Head SPA;

Teesmouth and Cleveland Coast SPA;
Thames Estuary and Marshes SPA;
Thanet Coast and Sandwich Bay SPA;
The Swale SPA,

The Wash SPA;

Troup, Pennan and Lion's Heads SPA;
West Westray SPA; and

Ythan Estuary, Sands of Forvie and Meikle Loch SPA.

4.2.12 In addition to the above UK sites, 11 designated non-UK SPAs (Figure 4.1) were
identified in the Strategic Environmental Assessment (SEA) Round 3 Appropriate
Assessment (TCE, 2009) as being at potential risk of LSE:

Ramsar-Gebiet S-H Wattenmeer und angrenzende Kistengebiete SPA,
Ostliche Deutsche Bucht SPA;
Sylter AuBenriff SPA;
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4.2.13

4.2.14

4.2.15

4.2.16

. Seevogelschutzgebiet Helgoland SPA;
. Borkum-Riffgrund SPA,

. Littoral Seino-Marin SPA;

. Baie de Seine Occidentale SPA;

. Falaise du Bessin Occidental SPA,;

. Frisian Front SPA;

. Waddenzee (Wadden Sea) SPA; and
. Voordelta SPA.

In total, 77 SPAs have been identified as having qualifying bird species that have the
potential to be impacted by Project One. The screening assessment for each of these
sites, including their distance from Project One is presented in Annex A. The test for
LSE has been made for each qualifying species against each site’s conservation
objectives, where available.

Those effects that are considered to merit being subject to the LSE test are
determined in Section 4.3. Not all possible effects are included (i.e., those determined
to be trivial, such as temporary disturbance of prey) but only those where it is felt that
a non-trivial effect could occur (e.g., collision mortality).

Ramsar Sites

Under the Ramsar Convention sites regularly supporting 20,000 waterbirds and/or
supporting 1% of the individuals in the population of one species or subspecies of
waterbird, can be designated as Ramsar sites. Under UK guidance, sites are, as a
matter of policy, afforded the same protection as European designations such as
SPAs and SACs.

Ramsar sites were selected using the criteria described in paragraph 4.2.1 and 4.2.7.
All bird populations associated with Ramsar sites were considered where there is the
potential for an ecological link between birds using/overflying the Project One and
those Ramsar bird populations. The following Ramsar sites are considered in this
assessment:

. Abberton Reservoir Ramsar;

. Alde Ore Estuary Ramsar;

. Benfleet and Southend Marshes Ramsar;
. Blackwater Estuary Ramsatr;

. Breydon Water Ramsar;

. Broadland Ramsar;

. Colne Estuary Ramsatr;

. Crouch and Roach Estuaries Ramsatr;

4.2.17

4.2.18

. Deben Estuary Ramsatr;

. Dengie Ramsatr;

. Foulness Ramsar;

. Gibraltar Point Ramsatr;

. Hamford Water Ramsar;

. Humber Estuary Ramsar;

. Lindisfarne Ramsar;

. Medway Estuary and Marshes Ramsar;

. Minsmere Walberswick Ramsar;

. North Norfolk Coast Ramsarr;

. Northumbria Coast Ramsar;

. Stour and Orwell Estuaries Ramsatr;

. Teesmouth and Cleveland Coast Ramsar;
. Thames Estuary and Marshes Ramsatr;

. Thanet Coast and Sandwich Bay Ramsar; and
. The Wash Ramsar.

Special Areas of Conversation (SAC) and Sites of Community Importance (SCIs)

Natura 2000 SACs and SCls were selected using the criteria described in paragraph
4.2.3. A total of 11 UK SACs (Figure 4.1 and Table 4.1) have been identified for
inclusion in the HRA for Project One based on their relative proximity and evidence of
potential connectivity to Project One.

In addition to the above UK SACs, a total of 37 transboundary sites (Figure 4.1 and
Table 4.2) have been considered as having qualifying features at risk of potential
adverse effects from Project One (Table 4.1). These were based on the findings of
the Round 3 Appropriate Assessment (TCE, 2009), information derived from the
desktop studies and site-specific field surveys undertaken for the Environmental
Statement, consultation with SNCBs and transboundary country representatives (see
Table 1.1), as well as expert judgement.
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Table 4.1 UK and transboundary sites identified as being at potential risk of an effect from Project One.

Distance (km) from Project One

Natura 2000 Site Name Feature
(and Subzone 1)
UK
Moray Firth SAC Annex | Habitats 491 (521)
Annex Il Species (bottlenose dolphin)
Firth of Tay and Eden SAC Annex | Habitats 340 (390)
Annex Il Species (harbour seal)
Berwickshire and North Northumberland Coast SAC Annex | Habitats 208 (258)
Annex Il Species (grey seal)
Humber Estuary SAC Annex | Habitats 0 (102)
Annex Il Species (river and sea lamprey, grey seal)
Flamborough Head SAC Annex | Habitats 47 (111)
Dogger Bank cSAC Annex | Habitats 35
The Wash and North Norfolk Coast SAC Annex | Habitats 40 (94)
Annex Il Species (harbour seal, otter)
River Derwent SAC Annex | Habitats 45 (160)
Annex Il Species (river and sea lamprey, bullhead, otter)
Haisborough, Hammond and Winterton cSAC/SCI Annex | Habitats 80 (88)
North Norfolk Sandbanks and Saturn Reef cSAC/SCI Annex | Habitats 1.8 (10)
Inner Dowsing, Race Bank and North Ridges cSAC/SCI Annex | Habitats 12 (71)
Belgium
SBZ 1/ ZPS 2 SCI Annex | Habitats 276
SBZ2/ZPS 2 SCI Annex | Migratory Birds 276
SBZ 3/ ZPS 3 SCI Annex Il Species (twait shad, sea lamprey, grey seal, harbour seal, harbour 276
Vlakte van de Raan pSCiI porpoise) 271
Germany
NTP S-H Wattenmeer und angrenzende Kistengebiete SCI Annex | Habitats 386
Annex Il Species (river and sea lamprey, grey seal, harbour seal, harbour
porpoise)
Doggerbank SCI Annex | Habitats 209

Annex | Migratory Birds
Annex Il Species (grey seal, harbour seal, harbour porpoise)
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Distance (km) from Project One

Natura 2000 Site Name Feature
(and Subzone 1)

Ostliche Deutsche SCI Annex | Habitats 347

Sylter AuBenriff SCI Annex | Migratory Birds 203
Annex Il Species (river lamprey, grey seal, harbour seal, harbour porpoise)

Steingrund SCI Annex | Habitats 378
Annex | Migratory Birds
Annex Il Species (grey seal, harbour seal, harbour porpoise)

Borkum-Riffgrund SAC Annex | Habitats 254
Annex | Migratory Birds
Annex Il Species (twait shad, grey seal, harbour seal, harbour porpoise)

Hamburgisches Wattenmeer SCI Annex | Habitats 393
Annex Il Species (twait shad, river and sea lamprey, harbour seal, harbour
porpoise)

Unterelbe SCI Annex | Habitats 424
Annex Il Species (twait shad, river and sea lamprey, Atlantic salmon, harbour
seal, harbour porpoise)

Helgoland mit Helgolander Felssockel SCI Annex | Habitats 367

Nationalpark Niedersachsisches Wattenmeer SCI Annex Il Species (grey seal, harbour seal, harbour porpoise) 287

Denmark

Veng, Veng Sund SAC Annex | Habitats 501
Annex | Migratory Birds
Annex Il Species (harbour seal)

Draby Vig SAC Annex | Habitats 534
Annex | Migratory Birds
Annex Il Species (twait shad, harbour seal, otter)

Lagster Bredning, Vejlerne og Bulbjerg SAC Annex | Habitats 539
Annex Il Species (sea lamprey, harbour seal, otter)

Gule Rev SAC Annex | Habitats 517
Annex Il Species (harbour porpoise)

Sydlige Nordsg SAC Annex | Habitats 347

Annex Il Species (grey seal, harbour seal, harbour porpoise)
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Distance (km) from Project One

Natura 2000 Site Name Feature
(and Subzone 1)
France
Estuaires et Littoral Picards (baies de Somme et d'Authie) pSCI Annex | Habitats 384 (353)
Annex Il Species (river lamprey, harbour seal)
Estuaire de la Seine pSCI Annex | Habitats 490 (442)
Annex Il Species (river lamprey, Atlantic salmon, harbour seal)
Recifs et marais arriére-littoraux du Cap Lévi a la Pointe de Saire Annex | Habitats 495 (428)
pSClI Annex |l Species (harbour seal)
Récifs et landes de la Hague pSCI 513 (440)
) . Annex | Habitats
Banc et récifs de Surtainville pSCI . . 541 (469)
Annex Il Species (bottlenose dolphin)
Anse de Vauville pSCI 524 (452)
Baie de Seine occidentale SCI Annex | Habitats 509 (443)
Annex Il Species (harbour seal, bottlenose dolphin)
Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, 325 (299)
marais de tardinghen et dunes de wissant pSCI
Bancs des Flandres pSCI Annex | Habitats 279 (263)
Recifs Gris-nez Blanc-nez pSCI Annex Il Species (grey seal, harbour seal, harbour porpoise) 315 (288)
Ridens et dunes hydrauliques du detroit du pas-de-calais pSCI 320 (288)
Baie de canche et couloir des trois estuaires pSCI 361 (331)
Netherlands
Doggersbank (‘Dutch Dogger Bank’) pSCI Annex | Habitats 64
Annex Il Species (grey seal, harbour seal, harbour porpoise)
Klaverbank pSCI Annex | Habitats 44
Annex Il Species (grey seal, harbour seal, harbour porpoise)
Annex | Habitats
Vlakte van de Raan SAC Annex Il Species (twait shad, river and sea lamprey, grey seal, harbour seal, 259
harbour porpoise)
Annex | Habitats
Noordzeekustzone SAC Annex| Mlgrat_ory B'rd_s _ 179
Annex Il Species (twait shad, river and sea lamprey, grey seal, harbour seal,
harbour porpoise)
Annex | Habitats
Noordzeekustzone Il pSCI Annex Il Species (twait and allis shad, river and sea lamprey, grey seal, 180
harbour seal, harbour porpoise)
Waddenze SCI Annex | Habitats 189

Annex Il Species (twait shad, river and sea lamprey, grey seal, harbour seal)
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Figure 4.1 Natura 2000 sites considered in the HRA.

SMart
RPS £3 Wind



Table 4.2

Site Reference List for Non-UK Transboundary Sites in Figure 4.1.

ID Country Designation
ID Country Site Designation F8 France Estuaires et Littoral Picards pSCl
Bl Belgium SBZ1/ZPS1 SCI/SPA F9 France Baie de Canche et Couloir des Trois Estuaires | pSCI
B2 Belgium SBZ2/ZPS?2 SIC/SPA F10 France ggjigz_ecz;[a[l);;]es Hydrauliques du Detroit du 0SCl
B3 Belgium SBZ3/ZPS 3 SCI/SPA
. Falaises du Cran Aux Oeufs et du Cap Gris-
B4 Belgium Viakte van de Raan pSCI F11 France Nez, Dunes du Chatelet, Marais de Tardinghen | pSCI
Gl Germany Doggerbank SCI et Dunes de Wissant
G2 Germany Borkum-Riffgrund SAC/SPA F12 France Recifs Gris-nez Blanc-Nez pSCI
G3 Germany Nationalpark Niederséachsisches Wattenmeer SCI F13 France Bancs des Flandres pSCI/SPA
G4 Germany Hamburgisches Wattenmeer SCI/SPA/RAMSAR F14 France Littoral Seino-Marin SPA
G5 Germany Unterelbe SAC/SPA ] ] _
NTP S oW ] y F15 France Falaise du Bessin Occidental SPA
- attenmeer und angrenzende
&e Germany Kistengebiete SCI/SPA N1 Netherlands | Vlakte van de Raan SAC
G7 Germany Seevogelschutzgebiet Helgoland SCI/SPA N2 Netherlands | Klaverbank pSCI
G8 Germany Steingrund SClI N3 Netherlands | Doggersbhank pSCI
G9 Germany Ostliche Deutsche Bucht SCI/SPA N4 Netherlands | Waddenzee SCI/SPA
G10 Germany Sylter AulRenriff SCI/SPA N5 Netherlands | Noordzeekustzone SAC/SPA
Ramsar-Gebiet S-H  Wattenmeer  und N6 Netherlands | Noordzeekustzone I pSCI
Gl1 | Germany | angrenzende Kistengebiete SPA N7 Netherlands | Voordelta SCI/SPA/RAMSAR
G12 Germany Seevogelschutzgebiet Helgoland SPA
D1 Denmark Sydlige Nordsg SAC/SPA . e
Y 4.3 Test of Likely Significant Effect — Offshore Assessment
D2 Denmark Veng, Veng Sund SAC/SPA
D3 Denmark Draby Vig SCI/SPA 431 In order to determine whether a LSE may occur on the qualifying features of the
. . . E [ [ ified i ion 4.2 It of i I h
D4 Denmark Lagstar Bredning, Vejlerne og Bulbjerg SAC uropear.1 sites |d9nt| ied in Scho_n 4.2 as a result of impacts related to .t e
construction, operation and decommissioning of the offshore components of Project
D5 Denmark Gule Rev SAC One (Table 2.1), the information presented in the Environmental Statement was
F1 France Banc et récifs de Surtainville pSCI reviewed with particular attention to the effects on those qualifying features. Where
E2 Erance Anse de Vauville 0SClI there is potential interaction between a project effect and a designated qualifying
— feature (as identified in the Environmental Statement), this feature is taken through to
F3 France Récifs et landes de la Hague pSCI the next stage and the test for LSE.
F4 France ReC|f§ et marais arrere-littoraux du Cap Levi a pSCl 4.3.2 The following sections provide a summary of these effects on Annex | habitat
la Pointe de Saire . . . o
_ _ _ features and Annex Il fish and marine mammal features of the identified SACs and
FS5 France Baie de Seine occidentale SCI/SPA ornithological features of the SPAs identified. These were used to inform the
F6 France Estuaire de la Seine pSCl conclusions made with respect to LSE, using the LSE categories detailed in
F7 France Littoral Seino-Marin SCI/SPA paragraph 3.2.24 et seq.
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4.3.3

4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

Annex | Habitats

The screening assessment identified the following potential impacts on habitats as a
result of the offshore components of Project One, which are summarised under the
headings below. These impacts are discussed in detail in the Environmental
Statement Volume 2, Chapter 2: Benthic Intertidal and Subtidal Ecology, Section 2.6
and are discussed below.

Construction and Decommissioning

Temporary habitat loss/disturbance from cable and foundation installation/removal
and seabed preparation

There will be direct temporary loss/disturbance to subtidal habitat within Project One
as a result of jack-up barge operations to install/remove foundations, the
burial/removal of inter-array, inter-connector and export cables, anchor placements
associated with these operations, seabed preparation works prior to the installation of
gravity base foundations and maintenance activities.

In the offshore area, there are no SACs or SCIs directly within the footprint of
Subzone 1 or the export cable route. Qualifying habitats of all European sites
considered in the pre-screening exercise have, therefore, been screened out as they
are considered to be located outside of the Project One offshore footprint.

There is no potential interaction (impact pathway) and no predicted loss identified for
Annex | habitats as a result of temporary habitat loss/disturbance from offshore
construction and decommissioning activities. As such, no LSE is predicted on any
European site as a result of Project One alone or in-combination with other projects,
and no further assessment is required.

Construction activities, including seabed preparation works ahead of gravity base
foundation installation, the installation of monopiles using drilling methods, the
installation of inter-array, inter-connector and export cables via jetting, or trenching
and sandwave clearance activities, where required, along the export cable route
corridor all have the potential to impact benthic communities by temporarily
increasing suspended sediment concentrations and associated sediment deposition
from plumes.

In the offshore area, only the North Norfolk Sandbanks and Saturn Reef cSAC, which
is located 1.8 km from Project One and 10 km from Subzone 1, is within the zone of
potential influence from increased suspended sediment concentrations and sediment
deposition resulting from export cable installation activities.

The majority of sediment disturbed by activities associated with Project One
comprises mainly coarse material which will be deposited on the seabed in close
proximity to the point of release. Numerical plume dispersion modelling for the fate of
fine sediments (see the Environmental Statement Volume 2, Chapter 1. Marine
Processes, Section 1.6) has shown that increases in suspended sediment
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concentrations above background may coincide with the North Norfolk Sandbanks
and Saturn Reef cSAC. However, the predicted increases in suspended sediment
concentrations above background are considered to be of low magnitude, typically 2
to 5 mg/l, and limited spatial extent, spreading up to 20 km to the north and south of
the cable route as a result of cable installation. Furthermore, most of the time the
instantaneous predicted plume will cover a much smaller area. Sediment deposition
is not predicted to impact the North Norfolk Sandbanks and Saturn Reef cSAC as the
spatial extent of deposition is limited to within 60 m of the release point.

The predicted increases in suspended sediment concentrations will be within
background levels for this part of the North Sea and, as such, benthic communities
are expected to be habituated to such levels of suspended sediments and sediment
deposition.

Therefore, there is a potential interaction (impact pathway) with Annex | habitats in
the North Norfolk Sandbanks and Saturn Reef cSAC. However, the duration, spatial
extent and magnitude of the increases in suspended sediment and associated
deposition due to seabed preparation and installation/removal of foundation and
cables for offshore construction and decommissioning are such that they are not
predicted to significantly affect Annex | habitats associated with European sites. The
anticipated effects associated with an increase in suspended sediment
concentrations and deposition, as a result of Project One alone or in-combination with
other projects, will not result in a likely significant effect on any European site
screened into the assessment.

Seabed disturbances leading to the release of sediment contaminants

Construction activities, including seabed preparation works, drilling for monopiles, the
installation of inter-array, inter-connector and export cables and sandwave clearance
activities, have the potential to impact benthic communities as a result of release of
contaminants in the sediments.

In the offshore area, there are no SACs or SCls directly within the footprint of
Subzone 1 or the export cable route. The majority of adverse effects associated with
contaminant release are expected only in the immediate vicinity of sediment
disturbance (i.e., within Subzone 1 and the export cable route corridor) and once the
contaminants are released, they are predicted to undergo rapid dilution and
dispersion on the tide. As such, it is considered unlikely that Annex | habitats
associated with European sites will be adversely affected. Furthermore, the
assessment of subtidal sediment contamination within Project One concluded that
contaminants, including heavy metals, hydrocarbons, organotins and organochlorine
pesticides, were generally at levels that would not be of concern to the marine
environment (see the Environmental Statement Volume 2, Chapter 2: Benthic
Subtidal and Intertidal Ecology, paragraph 2.5.16 and 2.6.81 et seq.).

55




4.3.14

4.3.15

4.3.16

4.3.17

4.3.18

4.3.19

Therefore, although there is a potential interaction (impact pathway) with Annex |
habitats, the anticipated rapid dilution and dispersion of contaminants on the tide
together with the typically low levels of contaminants in offshore sediments, means
that this cannot be reasonably predicted to affect the conservation objectives of any
site. As such, the anticipated effects associated with the release of contaminants, as
a result of Project One alone or in-combination with other projects, will not result in a
likely significant effect on any European site.

Accidental release of pollutants may affect benthic ecology

There is a risk that pollution may be accidentally released from construction,
installation and decommissioning vessels and machinery and from the
construction/decommissioning process itself (e.g., water-based drilling muds in
offshore areas). Pollution may include diesel oil, sewage discharge, vessel antifouling
biocides, leachates from cements and/or grouts used in construction. The release of
such contaminants may lead to impacts on the benthic communities through toxic
effects resulting in a reduction in benthic diversity, abundance and biomass.

In the offshore area, there are no SACs or SClIs directly within the footprint of
Subzone 1 or the export cable route. Although the dispersal of pollutants accidentally
released may potentially coincide with Annex | habitats associated with European
sites in the wider area, the volumes of potential contaminants released would be
small and rapidly dispersed/diluted to concentrations below which deleterious effects
would be expected and as such it is considered unlikely that Annex | habitats
associated with European sites will be adversely affected. Furthermore, provided
published guidelines, best working practices and the implementation of a Code of
Construction Practice (CoCP) are adhered to, the likelihood of an accidental spill is
extremely low (see Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, paragraph 2.6.107).

Therefore, although there is a potential interaction (impact pathway) with Annex |
habitats, the anticipated rapid dilution and dispersion of potential pollutants together
with the low likelihood of occurrence means that this cannot be reasonably predicted
to affect the conservation objectives of any site. As such, the anticipated effects
associated with the accidental release of pollutants, as a result of Project One alone
or in-combination with other projects, will not result in a LSE on any European site.

Removal of foundations and cable protection leading to loss of species/habitats
colonising these structures

The removal of foundations and cable protection from Subzone 1 and the export
cable route corridor during decommissioning, would also remove any colonising
species and the habitats they create.

In the offshore area, there are no SACs or SCls directly within the footprint of
Subzone 1 or the export cable route. Qualifying habitats of all European sites

4.3.20

4.3.21

4.3.22

4.3.23

4.3.24

4.3.25

4.3.26

B —

considered in this assessment have been screened out as they are located outside of
the Project One offshore footprint.

There is no potential interaction (impact pathway) and no predicted loss identified for
Annex | habitats as a result of removal of offshore foundations/cable protection
leading to a loss of species/habitats colonising these structures. As such, no likely
significant effect is predicted on any European site as a result of Project One alone or
in-combination with other projects, and no further assessment is required.

Operation and Maintenance

Temporary habitat loss/disturbance from offshore maintenance operations

There will be direct temporary loss/disturbance to subtidal habitat within Project One
as a result of maintenance activities including spud-can leg impacts from
maintenance jack-up operations and from subtidal cable maintenance activities.

In the offshore area, there are no SACs or SCIs directly within the footprint of
Subzone 1 or the export cable route. Qualifying habitats of all European sites
considered have been screened out as they are located outside of the Project One
offshore footprint.

There is no potential interaction (impact pathway) and no predicted loss identified for
Annex | habitats as a result of temporary habitat loss/disturbance from offshore
maintenance operations. As such, no LSE is predicted on any European site as a
result of Project One alone or in-combination with other projects, and no further
assessment is required.

Long term loss of seabed habitat through presence of foundations, scour protection
and inter-array, inter-connector and export cables/cable protection

Long term habitat loss will occur directly under all foundation structures and
associated scour protection, and also under all inter-array, inter-connector and export
cables where secondary protection is required. In the offshore are there are no SACs
or SCls directly within the footprint of Subzone 1 or the export cable route. Qualifying
habitats of all European sites considered have been screened out as they are located
outside of the Project One offshore footprint.

There is no potential interaction (impact pathway) and no predicted loss identified for
Annex | habitats as a result of the presence of infrastructure associated with the
offshore Project One footprint. As such, no LSE is predicted on any European site as
a result of Project One alone or in-combination with other projects, and no further
assessment is required.

Colonisation of turbines/cable protection/scour protection altering benthic ecology

Man-made structures placed on the seabed attract many marine organisms and it is
likely that marine renewable energy infrastructure has the potential to act as artificial
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reefs (Inger et al., 2009) resulting in localised increases in biodiversity. The
introduction of hard substrate may, however, also facilitate the colonisation and
spread of non-indigenous species, which could have negative effects on the existing
benthic communities. This may be further enhanced by the potential introduction of
non-indigenous species to the area from construction and operational vessels.

In the offshore area, there are no SACs or SCIs directly within the footprint of
Subzone 1 or the export cable route. As such, the predicted localised increases in
diversity and biomass associated with the introduced hard substrate (see
Environmental Statement Volume 2, Chapter 2: Benthic Subtidal and Intertidal
Ecology, paragraph 2.6.138 et seq.) are considered unlikely to affect Annex | habitats
within European sites. However, there is potential, as a result of the facilitation of the
spread of non-indigenous species, for Annex | habitats to be affected.

As outlined in the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal
and Intertidal Ecology, little evidence has been found of invasive or non-indigenous
species during post construction monitoring at other wind farms and where they have
been recorded, no negative impacts on the benthic communities have been
observed. Furthermore, non-indigenous species (e.g., the slipper limpet Crepidula
fornicata) currently co-exist with native species in the region.

Therefore, although there is a potential interaction (impact pathway) with Annex |
habitats, the anticipated effects associated with the introduction on non-indigenous
species, as a result of Project One alone or in-combination with other projects, will
not result in a LSE on any European site.

Alteration of seabed habitats arising from scour effects and changes in the sediment
transport and wave regimes (physical processes)

The presence of foundation structures, associated scour protection and cable
protection material may introduce changes to the local hydrodynamic and wave
regime, resulting in changes to the sediment transport pathways and associated
effects on benthic ecology.

Changes in sediment transport and wave regime have been assessed in the
Environmental Statement (Volume 2, Chapter 1: Marine Processes, Section 1.6) and
the associated impacts on benthic communities has been assessed in Volume 2,
Chapter 2: Benthic Subtidal and Intertidal Ecology. This potential effect on benthic
habitats is associated with the presence of the foundations and not with the export or
inter-array cabling.

As outlined in the Environmental Statement (Volume 2, Chapter 1: Marine Processes,
paragraph 1.6.170 et seq.), numerical modelling of the impacts of foundations on tidal
currents has demonstrated that the presence of these structures would result in small
scale, localised current effects (i.e., primarily within the wind farm footprint). Scour
effects are similarly expected to be spatially confined to the area within Subzone 1.
There are no SACs or SCls directly within the footprint of Subzone 1.
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With respect to the wave regime, it is under severe storm conditions that the
behaviour and stability of offshore sandbanks are most affected and wave modelling
undertaken for the Environmental Statement (Volume 2, Chapter 1: Marine
Processes) results indicate that the wave climate, under storm conditions, remains
largely unaffected by structure-induced wave scattering. Although a small reduction in
wave climate is predicted to occur under high frequency low intensity wave events,
which may result in a slow growth of bank crest level for some of the shallow banks
within the Norfolk offshore sandbank system, these changes will be masked by the
effects of storm events (Environmental Statement Volume 2, Chapter 1: Marine
Processes).

In the offshore area, only the North Norfolk Sandbanks and Saturn Reef cSAC, which
is located 10 km from Subzone 1, is within the potential zone of influence of changes
to the wave regime. However, as the dominant force controlling the stability and
behaviour of the sandbanks within this site (i.e., wave climate under storm conditions)
is predicted to remain largely unaffected the operational presence of Project One
cannot be reasonably predicted to affect the conservation objectives of any site as a
result of changes to the wave regime.

Therefore, although there is a potential interaction (impact pathway) with Annex |
habitats, the anticipated effects associated with the changes to marine processes, as
a result of Project One alone or in-combination with other projects, will not result in a
LSE on any European site.

EMF from installed inter-array and export cables may effect benthic ecology

The transport of electricity through export, inter-array and inter-connector power
cables has the potential to emit a localised EMF which could potentially affect the
sensory mechanisms of some benthic species. The electric and magnetic fields
generated increase proportionally to the amount of electricity transmitted. These
fields are known to be in the range of detection of electromagnetic sensitive species
(CMACS, 2003). There is limited research to suggest that some benthic invertebrates
demonstrate predominantly behavioural responses to magnetic fields in particular.

The impact is predicted to be highly localised with previous modelling studies
indicating that the range of the field is in the order of 10 m each side of the cable
(assuming 1 m burial) (Normandeau et al., 2011). In the offshore area, there are no
SACs or SCls directly within the footprint of Subzone 1 or the export cable route.
Therefore the magnitude and extent of impacts from EMF cannot be reasonably
predicted to affect the conservation objectives of any site.

There is no potential interaction (impact pathway) and no predicted loss/change is
identified for Annex | habitats as a result of EMF effects associated with the offshore
subsea cabling for Project One. As such, no LSE is predicted on any European site
as a result of Project One alone or in-combination with other projects, and no further
assessment is required.
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Accidental release of pollutants may affect benthic ecology

As described above (paragraph 4.3.15) there is a risk that pollution may be
accidentally released from vessels, machinery, and offshore fuel storage tanks during
the operation and maintenance phase as well as from the turbines and offshore
substations themselves.

In the offshore area, there are no SACs or SCIs directly within the footprint of
Subzone 1 or the export cable route. Although the dispersal of pollutants accidentally
released may potentially coincide with Annex | habitats associated with European
sites in the wider area, the pollutants potentially released would be rapidly and widely
dispersed/diluted to concentrations below which deleterious effects would be
expected and as such it is considered unlikely that Annex | habitats associated with
European sites will be adversely affected. The historical frequency of pollution events
in the southern North Sea is low considering the density of existing marine traffic in
the area. Provided published guidelines, best working practices and the
implementation of a Project Environmental Management and Monitoring Plan are
adhered to, it is considered that the likelihood of accidental release is extremely low
(see Environmental Statement Volume 2, Chapter 2: Benthic Subtidal and Intertidal
Ecology, paragraph 2.6.184). Furthermore, the likelihood of an accident between
vessels resulting in an accidental spill during the operation and maintenance period
will be further reduced by the implementation of a project specific Active Safety
Management System which will ensure the safety of navigation within proximity to the
wind farm (see Volume 2, Chapter 8: Shipping and Navigation).

Therefore, although there is a potential interaction (impact pathway) with Annex |
habitats, the anticipated rapid dilution and dispersion of potential pollutants together
with the low likelihood of occurrence means that this cannot be reasonably predicted
to affect the conservation objectives of any site. As such, the anticipated effects
associated with the accidental release of pollutants, as a result of Project One alone
or in-combination with other projects, will not result in a LSE on any European site.

Potentially reduced fishing pressure within Subzone 1 offering some protection and
possible enhancement of benthic communities

Fishing activity may be reduced within Subzone 1 as a result of 500 m operational
safety zones around offshore substations and as a result of the physical presence of
the Subzone 1 infrastructure and as a result of associated logistical and safety
reasons.

This may result in some possible enhancement of benthic communities within
Subzone 1. However, in the offshore area there are no SACs or SCls directly within
the footprint of Subzone 1 or the export cable route. There is no potential interaction
(impact pathway) and no predicted loss/change identified for Annex | habitats as a
result of a potential reduction in fishing pressure within Subzone 1. As such, no LSE
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is predicted on any European site as a result of Project One alone or in-combination
with other projects, and no further assessment is required.

Likely Significant Effects on Annex | Habitat SAC/SCI Features

As detailed in the sections above, no LSEs were predicted as a result of impacts
related to construction, operation or decommissioning of Project One alone or in-
combination with other plans or projects. On this basis, it was possible to rule out
LSEs on Annex | habitats at a receptor level rather than species level for all
European sites as no habitats designated for SACs/SCls sites were predicted to be
significantly affected by the offshore components of Project One. As a result, it can
be concluded that LSEs will not occur on Annex | habitats designated as features of
the following sites:

. River Derwent SAC;

. Moray Firth SAC;

. Firth of Tay and Eden Estuary SAC;

. Berwickshire and North Northumberland Coast SAC;
. Flamborough Head SAC;

. Dogger Bank cSAC;

. The Wash and North Norfolk Coast SAC;

. Haisborough, Hammond and Winterton cSAC;

. North Norfolk Sandbanks and Saturn Reef cSAC;

. Inner Dowsing, Race Bank and North Ridge cSAC,;
. SBZ 1/ ZPS 1 SCI;

. SBZ 2/ ZPS 2 SCI;

. SBZ 3/ ZPS 3 SCI;

. Vlakte van de Raan pSClI,

. NTP S-H Wattenmeer und angrenzende Kistengebiete SCI;
. German Dogger Bank SCI;

= Ostliche Deutsche Bucht SCI ;

. Sylter AuRRenriff SCI;

. Steingrund SCI;

. Helgoland mit Helgolander Felssockel SCI;

. Hamburgisches Wattenmeer SCI;

. Unterelbe SCI,
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Borkum-Riffgrund SAC;

Nationalpark Niedersachsisches Wattenmeer SCI,;
Veng, Veng Sund SAC,;

Draby Vig SAC;

4.3.46

Lagstar Bredning, Vejlerne og Bulbjerg SAC;

Gule Rev SAC;

Sydlige Nordsg SAC,;

Estuaires Et Littoral Picards (baies de Somme et d'Authie) pSCI;
Estuaire de la Seine pSClI;

Récifs et landes de la Hague pSCI;

Récifs et marais arriére-littoraux du Cap Lévi a la Pointe de Saire pSCl; 4.3.47
Banc et récifs de Surtainville pSCl;
Anse de Vauville pSClI;

Baie de Seine occidentale SCI, 4.3.48

Falaises du Cran aux oeufs et du cap gris-nez, dunes du chatelet, marais de
tardinghen et dunes de wissant pSCl;

Bancs des Flandres pSClI,;

Recifs Gris-nez Blanc-nez pSClI,

Ridens et dunes hydrauliques du detroit du pas-de-calais pSCiI;
Baie de canche et couloir des trois estuaires pSCl;

Dutch Dogger Bank pSCl;

Klaverbank pSCI;

Vlakte van de Raan SAC,;

4.3.49

Noordzeekustzone SAC,;
Noordzeekustzone Il pSCI; and

Waddenzee (Wadden Sea) SCI. 4.3.50

Where potential interactions were identified with these features for Project One

construction activities and infrastructure within the Humber Estuary, these are
addressed in Section 4.4.

Migratory Fish

Designated Annex Il populations of migratory fish species considered in the
screening assessment include sea lamprey, twaite shad, allis shad and Atlantic
salmon. Subtidal fish ecology surveys were undertaken throughout the Project One
study area, including the export cable corridor. A single salmon was recorded at the
mouth of the Humber Estuary during the spring survey, a single twaite shad was
recorded in the north east of Subzone 1 during the autumn trawl survey, and no
lamprey were recorded, though these surveys were not specifically designed to target
migratory fish species. Therefore, although these species may occur within Project
One, the migratory distribution of these species, which is discussed in the
Environmental Statement (Volume 2, Chapter 3: Fish and Shellfish Ecology,
paragraph 3.5.23 and Section 3.6) appears to preclude a significant presence within
Project One area.

River lamprey is also a qualifying feature of some southern North Sea designated
sites, however this species has been screened out, (with the exception of the Humber
Estuary SAC, see Section 4.4), as this species is confined to freshwater and
estuarine habitats (Maitland, 2003).

The screening assessment identified the following potential impacts on migratory fish
as a result of the offshore components of Project One, which are summarised under
the headings below. These impacts are discussed in detail in the Environmental
Statement (Volume 2, Chapter 3: Fish and Shellfish Ecology, Section 3.6) and are
discussed below.

Construction and Decommissioning

Temporary habitat loss/disturbance from cable and foundation installation/removal
and seabed preparation

Temporary habitat loss will occur during construction/decommissioning phases and is
likely to include sediment compaction and disturbance during foundation
installation/removal (i.e., jack up operations) and sediment disturbance during cable
laying/removal operations. Annex Il populations of migratory fish species have the
potential to be affected by this impact, through loss of feeding habitats.

The total disturbance of 3.47% of benthic habitat within the Project One boundary is
not expected to diminish regional ecosystem functions (i.e., fish habitat or biodiversity
functions) as the benthic habitats present within Project One are widespread within
the southern North Sea. Furthermore, twaite and allis shad and Atlantic salmon are
pelagic species and water column species, and sea lamprey is parasitic, feeding on
larger species of fish. Benthic habitat loss for these species is not therefore
considered to be of critical importance with regard to the feeding ecology of these
species.
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Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species, these species are considered unlikely to occur in the offshore
parts of Project One in any significant numbers. The relative importance of the
offshore parts of Project One together with the widespread availability of comparable
habitats in the wider area means that this impact cannot be reasonably predicted to
affect the conservation objectives of any site. As such, the anticipated effects
associated with temporary habitat loss/disturbance, as a result of Project One alone
or in-combination with other projects, will not result in a LSE on any European site
and no further assessment is required.

Temporary increased suspended sediment concentrations and associated sediment
deposition as a result of seabed preparation and installation/removal of foundation
and cables

Construction activities may increase levels of suspended sediments and reduce light
levels within the water column. Reduction in light levels within the water column can
create a number of adverse effects particularly upon species reliant on their visual
acuity to detect and locate prey (BERR, 2008).

The southern North Sea has a naturally moderate to high turbidity, especially during
the winter. Values of suspended sediment in the summer are generally low in
offshore areas, typically 0 to 10 mg/l, although background turbidity levels during
winter in the southern North Sea can reach over 30 mg/l. Although elevated
suspended sediment concentrations would be expected in the immediate vicinity of
seabed preparation works (albeit in the short term), levels outside Subzone 1 are
predicted to comparable to background concentrations for this part of the North Sea
(see the Environmental Statement Volume 2, Chapter 1: Marine Processes,
paragraph 1.6.16 et seq.).

The occurrence of Annex Il migratory fish species in offshore parts of Project One is
likely to be low and, as such, the likelihood of impacts to a small number of
individuals is considered unlikely to have adverse effects on populations of migratory
fish species as a whole. Furthermore, individuals that are present in the coastal
waters would likely have some tolerance to high levels of suspended sediments as
these are experienced naturally. Therefore, the temporary plumes generated during
cable laying and seabed preparation works are considered to be of a low magnitude
and short duration and of a sufficient distance from the coast that that they will not
create a barrier to the migration of these species.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species as a result of increased suspended sediments and associated
deposition, any effect is likely to be insignificant given the likely low abundances of
these species in the offshore areas of Project One, the temporary and short term
nature of the effect and the distance of the impact from SACs listing these species as
features. As such, the anticipated effects due to seabed preparation and
installation/removal of offshore foundations and cables, as a result of Project One
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alone or in-combination with other projects, will not result in a LSE on any European
site and no further assessment is required.

Underwater noise as a result of foundation installation (i.e., piling) and removal, cable
laying/removal and other construction/decommissioning activities

Construction activities, in particular the pile-driving of foundations, will result in high
levels of underwater noise that will be audible over several kilometres around Project
One. At the highest noise levels, sub-lethal and lethal effects may occur, resulting in
injury and in extreme cases cause the death of exposed fish species.

Underwater noise modelling has shown that mortality would therefore only be likely to
occur in extreme proximity to the pile (<150 m) (based on the 2,300 kJ hammer
energy). For pelagic migratory species, behavioural impacts (i.e., temporary
avoidance) would be likely to occur over a larger area during piling operations (up to
11.9 to 27.9 km from each piling location, based on 2,300 kJ hammer).

As discussed previously, the Project One site specific surveys and historical data
indicate that the offshore parts of Project One are unlikely to be of significant
importance to Annex Il migratory fish species and that the occurrence of these
species in this area is likely to be low. Furthermore, the majority of the piling and
therefore the noise effects will be restricted to Subzone 1. Therefore, for any
individuals which are present, although noise impacts may result in temporary and
short-term exclusion from the area (i.e., up to 27.9 km), the distance of the impact
from the likely migratory routes of these species to estuaries/rivers means that a
barrier to migration is not predicted (see the Environmental Statement Volume 2,
Chapter 3: Fish and Shellfish Ecology, paragraph 3.1.110 et seq.). Piling will,
however, also take place on the export cable route for the offshore HVAC reactive
compensation substation. Although the offshore HVAC reactive compensation
substation is in closer proximity to the Humber Estuary and therefore potential
migratory routes of Annex Il species, piling will only involve the installation of up to 8
pin piles with piling for each pile taking up to six hours. Therefore, the impact will be
of highly limited duration and, as such, is not anticipated to cause a barrier to coastal
migration.

Therefore, although there is a potential interaction (impact pathway) with Annex II
migratory fish species as a result of underwater noise from foundation installation,
any effect is likely to be insignificant on Annex Il migratory species given the likely
low occurrence of these species in Project One, the temporary nature of the effect
and the distance of the impact from the likely migratory routes. As such, the
anticipated effects due to underwater noise, as a result of Project One alone or in-
combination with other projects, will not result in a LSE on any European site and no
further assessment is required.
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Seabed disturbance (construction/decommissioning) leading to release of sediment
contaminants

Construction activities, including seabed preparation works, drilling for monopiles, the
installation of inter-array, inter-connector and export cables and sandwave clearance
activities, have the potential to impact migratory fish species by leading to the
resuspension of sediment bound contaminants.

The majority of adverse effects associated with contaminant release are expected
only in the immediate vicinity of sediment disturbance (i.e., within Subzone 1 and the
export cable route corridor) and once the contaminants are released, they are
predicted to undergo rapid dilution and dispersion on the tide. As such, it is
considered unlikely that Annex Il migratory species will be adversely affected.
Furthermore, the assessment of subtidal sediment contamination within Project One
(see the Environmental Statement Volume 2, Chapter 2: Benthic Subtidal and
Intertidal Ecology, paragraph 2.6.82 et seq.) concluded that contaminants, including
heavy metals, hydrocarbons, organotins and organochlorine pesticides, were
generally at levels that would not be of concern to the marine environment.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species, the anticipated rapid dilution and dispersion of contaminants
on the tide together with the typically low levels of contaminants in offshore
sediments, means that this cannot be reasonably predicted to affect the conservation
objectives of any site. As such, the anticipated effects associated with the release of
contaminants, as a result of Project One alone or in-combination with other projects,
will not result in a LSE on any European site.

Accidental pollution events may affect migratory fish

There is a risk that pollution may be accidentally released from construction,
installation and decommissioning vessels and machinery, from the
construction/decommissioning process itself (e.g., water-based drilling muds in the
subtidal) and from offshore fuel storage tanks. Pollution may include diesel oill,
sewage discharge, vessel antifouling biocides, leachates from cements and/or grouts
used in construction. Accidental spillage of chemicals and substances may result in
behavioural effects such as avoidance of affected areas. Chemical spills may also
have sub-lethal to lethal effects dependent on the exposure and the level of toxicity
(see the Environmental Statement Volume 2, Chapter 3: Fish and Shellfish Ecology,
paragraph 3.6.130 et seq.).

The historical frequency of pollution events in the southern North Sea is low
considering the density of existing marine traffic in the area. Provided the proposed
mitigation measures are adhered to, including a CoCP, employee training and the
availability on each vessel of spill containment equipment, it is considered that the
likelihood of accidental release is extremely low. Any spill or leak, should it occur,
within the offshore regions of Project One would be immediately diluted and rapidly
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dispersed, generally to concentrations below which deleterious effects would be
expected. Furthermore, given the low occurrence of Annex Il migratory species in
Project One, together with the increased mobility of these migratory pelagic fish, it is
considered unlikely that these species will be adversely affected by marine pollution.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species, the anticipated rapid dilution and dispersion of potential
pollutants together with the low likelihood of occurrence means that this cannot be
reasonably predicted to affect the conservation objectives of any site. As such, the
anticipated effects associated with the accidental release of pollutants, as a result of
Project One alone or in-combination with other projects, will not result in a LSE on
any European site and no further assessment is required.

Operation and Maintenance

Temporary habitat loss/disturbance from maintenance operations

There will be direct temporary loss/disturbance to subtidal habitat within Project One
as a result of maintenance activities including spud-can leg impacts from
maintenance jack-up operations and from subtidal cable maintenance activities.

The total disturbance of benthic habitat within the Project One boundary during the
operation and maintenance phase is small (0.1%) and is not expected to diminish
regional ecosystem functions (i.e., fish habitat or biodiversity functions) as the benthic
habitats present within Project One are widespread within the southern North Sea.
Furthermore, as discussed in paragraph 4.3.50, twaite and allis shad and Atlantic
salmon are pelagic species and water column species, and sea lamprey is parasitic,
feeding on larger species of fish. Benthic habitat loss for these species is not,
therefore, considered to be of critical importance with regard to the feeding ecology of
these species.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species, these species are considered unlikely to occur in the offshore
parts of Project One in any significant numbers. The likelihood of limited impacts to a
small number of individuals is considered unlikely to have adverse effects on
populations of migratory fish species as a whole. Furthermore, the relative
importance of the offshore parts of Project One together with the widespread
availability of comparable habitats in the surrounding area means that this impact
cannot be reasonably predicted to affect the conservation objectives of any site. As
such, the anticipated effects associated with temporary habitat loss/disturbance, as a
result of Project One alone or in-combination with other projects, will not result in a
LSE on any European site and no further assessment is required.
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Long term habitat loss due to presence of turbine foundations and scour/cable
protection

The presence of turbine and substation foundations and associated scour protection
and cable protection for offshore cables has the potential to impact on fish and
shellfish by the removal of essential habitats for survival (i.e., feeding habitats).

The permanent habitat loss due to the installation of foundations, scour protection
and cable protection is estimated to be up to 4.225 km?, which represents 0.59% of
the Project One development area and 0.01% of the area of the southern North Sea
Marine Natural Area. Comparable habitats are present and widespread within the
southern North Sea fish and shellfish study area and throughout the wider southern
North Sea. Benthic habitat loss for migratory fish including twaite and allis shad,
Atlantic salmon and sea lamprey is not considered to be of critical importance with
regard to the feeding ecology of these species as they are either pelagic or parasitic
species. Furthermore, neither the site-specific surveys nor the historical data indicate
that the offshore Project One area is of particular importance for these Annex Il
species and, as such, are not anticipated to be present in any significant numbers.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species, these species are unlikely to be present in large numbers in
Project One and comparable feeding habitat is widespread in the southern North
Sea. The anticipated effects associated with long term habitat loss, as a result of
Project One alone or in-combination with other projects, will not result in a LSE on
any European site and no further assessment is required.

Underwater noise as a result of operational turbines and maintenance vessel traffic

Underwater noise levels during the operational phase are predicted to be
considerably lower than those of the construction phase, being limited to noise from
operational turbines and maintenance vessel traffic.

The levels of noise associated with turbine operation are anticipated to be low and
any risk of significant behavioural disturbance for fish would be limited to the area
immediately surrounding the turbine, which represents a very small proportion of the
area of Project One. With respect to noise associated with service vessels,
physiological damage to migratory fish is unlikely, although the levels could be
sufficient to cause local disturbance of sensitive marine fauna. However, ambient
noise levels within the site would be expected to be lower than those present in the
vicinity of nearby shipping lanes. It is also considered to be unlikely that these
migratory fish species will be present in large numbers in Project One and, as such,
the likelihood of impacts to a small number of individuals is considered unlikely to
have adverse effects on populations of migratory fish species as a whole.

Therefore, although there is a potential interaction (impact pathway) with Annex I
migratory fish species as a result of underwater noise from operational turbines and
service vessels, any effect is likely to be insignificant on Annex Il migratory species
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given the likely low occurrence of these species in Project One, the localised nature
of the effect and the fact that the impact will not create a barrier to coastal migration.
As such, the anticipated effects due to operational underwater noise, as a result of
Project One alone or in-combination with other projects, will not result in a LSE on
any European site and no further assessment is required.

Introduction of turbine foundations and scour protection

Foundation and scour protection components of Project One may act as artificial
reefs and attract many marine organisms including hard substrate benthic species,
which may have indirect effects on fish populations through their potential to act as
artificial reefs and to bring about changes to food resources (Inger et al., 2009).
Additionally, man-made structures may also have direct effects on fish through their
potential to act as fish aggregation devices. However, there is uncertainty associated
with the likely effects of introduction of hard substrates into the marine environment
on fish and shellfish receptors; and fish populations are unlikely to show noticeable
benefits as a result of this impact (CEFAS, 2009b; BOWind, 2008).

As discussed previously, the Project One site specific surveys and historical data
indicate that the offshore parts of Project One are unlikely to be of significant
importance to Annex Il migratory fish species. As the occurrence of these species in
this area is likely to be low it is considered unlikely that Annex Il migratory fish will be
affected at a population level by the introduction of hard substrate.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species as a result of the introduction of turbine foundations and scour
protection, any effect is likely to be insignificant on Annex Il migratory species given
the likely low occurrence of these species in Project One and the highly localised
nature of the effect. As such, the anticipated effects due to operational underwater
noise, as a result of Project One alone or in-combination with other projects, will not
result in a LSE on any European site and no further assessment is required.

EMF emitted by inter-array and export cables during the operational phase

The transport of electricity through export, inter-connector and inter-array power
cables has the potential to emit a localised EMF which could potentially affect the
sensory mechanisms of Annex Il migratory fish species (CMACS, 2003). Modelling
studies have indicated that the range of the field is in the order of 10 m each side of
the cable (assuming 1 m burial) (Normandeau et al., 2011) and as such, the impact is
considered to be highly localised and the effects confined to Subzone 1 and the
export cable route corridor.

There is evidence of a response to electric and magnetic fields from sea lamprey and
Atlantic salmon (Gill et al., 2005). Migratory fish species could therefore be affected
by the creation of artificial barriers (i.e., EMF) which may result in the physical and/or
behavioural disturbance of this species, particularly in shallow waters (less than
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20 m). However, as the offshore parts of Project One are unlikely to be of significant
importance to Annex Il migratory fish species and as the occurrence of these species
in this area is likely to be low, it is considered unlikely that Annex Il migratory fish will
be affected at a population level by EMF. Given the highly localised nature of the
impact, it is predicted that, for majority of Annex Il species, EMF will not result in a
barrier to the coastal migration of Annex Il species. The exception to this is sea
lamprey; this species possess specialised ampullary electroreceptors that are
sensitive to weak, low frequency electric fields (Bodznick and Northcutt, 1981,
Bodznick and Preston, 1983). Empirical evidence presented in the Environmental
Statement Volume 2, Chapter 3: Fish and Shellfish Ecology, paragraph 3.6.176 et
seq., has demonstrated that the migration behaviour of this species may be affected
when stimulated with electrical fields. However, it should be noted that the
experimental levels found to have an effect on lamprey were considerably higher than
modelled induced electrical fields expected from direct current (DC) or alternating
current (AC) subsea cables, with levels similar to those of subsea cables showing no
effect on migratory behaviour. This is further discussed with regard to lamprey
migration within the Humber Estuary SAC in paragraph 6.2.42 et seq.

Therefore, although there is a potential interaction (impact pathway) with Annex Il
migratory fish species as a result of the EMF emitted from inter-array, inter-connector
and export cables during the operational phase, any effect is likely to be insignificant
on Annex Il migratory species given the likely low occurrence of these species in the
offshore parts of Project One and the highly localised nature of the effect. As such,
the anticipated effects due to EMF, as a result of Project One alone or in-combination
with other projects, will not result in a LSE on any European site and no further
assessment is required.

Accidental pollution events may affect migratory fish

As described in paragraph 4.3.63, there is a risk that pollution may be accidentally
released from vessels, machinery and offshore fuel storage tanks during the
operation and maintenance phase as well as from the turbines and offshore
substations themselves. Accidental spillage of chemicals and substances may result
in behavioural effects such as avoidance of affected areas. Chemical spills may also
have sub-lethal to lethal effects dependent on the exposure and the level of toxicity
(see the Environmental Statement Volume 2, Chapter 3: Fish and Shellfish Ecology,
paragraph 3.6.133 et seq.).

The historical frequency of pollution events in the southern North Sea is low
considering the density of existing marine traffic in the area. Provided the proposed
mitigation measures are adhered to, including a Project Environmental Management
and Monitoring Plan, employee training and the availability on each vessel of spill
containment equipment, it is considered that the likelihood of accidental release is
extremely low. Any spill or leak, should it occur, within the offshore regions of the
Project One site would be immediately diluted and rapidly dispersed, generally to
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concentrations below which deleterious effects would be expected. Furthermore,
given the low occurrence of Annex Il migratory species in Project One together with
the increased mobility of these migratory pelagic fish, it is considered unlikely that
these species will be adversely affected by marine pollution.

Therefore, although there is a potential interaction (impact pathway) with Annex li
migratory fish species, the anticipated rapid dilution and dispersion of potential
pollutants together with the low likelihood of occurrence means that this cannot be
reasonably predicted to affect the conservation objectives of any site. As such, the
anticipated effects associated with the accidental release of pollutants, as a result of
Project One alone or in-combination with other projects, will not result in a LSE on
any European site and no further assessment is required.

Potentially reduced fishing pressure within Subzone 1 offering some protection and
possible local enhancement of fish and shellfish populations

Fishing activity may be reduced within Subzone 1 as a result of the physical presence
of the Subzone 1 infrastructure and for associated logistical and safety reasons. This
may result in some possible enhancement of fish communities within Subzone 1 by
providing refuge from fishing activities.

However, as the offshore parts of Project One are unlikely to be of significant
importance to Annex Il migratory fish species and as the occurrence of these species
in this area is likely to be low, it is considered unlikely that Annex Il migratory fish will
be affected at a population level. In addition, benthic habitats in the area are not
considered to be of critical importance with regard to the feeding ecology of these
species, and benefits to benthic habitats from reductions in fishing practices such as
trawling are unlikely to indirectly benefit Annex Il migratory fish species.

Therefore, although there is a potential interaction (impact pathway) with Annex II
migratory fish species as a result of reduced fishing pressure, any effect is likely to be
insignificant on Annex Il migratory species given the likely low occurrence of these
species in the offshore parts of Project One and the highly localised nature of the
effect. As such, the anticipated effects as a result of Project One alone or in-
combination with other projects, will not result in a LSE on any European site and no
further assessment is required.

Reduced fishing (potential for fisheries exclusion zones) within Subzone 1 causing an
increase in fishing pressure outside of the site

As discussed in paragraph 4.3.84, during the operational phase of Project One, the
intensity of fishing activities may be reduced from part of Subzone 1. This may have
the potential to result in increased fishing pressure outside the Subzone 1 boundary,
with receptors most likely to be affected being demersal fish species targeted by
commercial fisheries occurring within Subzone 1.
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As outlined in paragraph 4.3.50, the majority of Annex Il migratory species are
pelagic, water column species and, as such, are unlikely to be affected. This is further
supported by the lack of evidence for significant populations of these species in the
offshore parts of Project One.

Therefore, although there is a potential interaction (impact pathway) with Annex II
migratory fish species as a result of a reduction in fishing pressure within Subzone 1
leading to an increase in fishing pressure outside Project One, any effect is likely to
be insignificant on Annex Il migratory species given the likely low occurrence of these
species in the offshore parts of Project One and the pelagic nature of most species.
As such, the anticipated effects as a result of Project One alone or in-combination
with other projects, will not result in a LSE on any European site and no further
assessment is required.

Likely Significant Effects on Annex Il Migratory Fish SAC/SCI Features

As detailed above, no LSEs on Annex Il migratory fish species were predicted as a
result of impacts related to construction, operation or decommissioning of Project
One alone or in-combination with other plans or projects. On this basis, it was
possible to rule out LSEs on Annex Il fish species for all European sites as no
migratory fish species designated for SACs / SCIs were predicted to be significantly
affected by the offshore components of Project One. As a result, it can be concluded
that LSEs will not occur on Annex Il migratory fish species designated as features of
the following sites:

. SBZ 1/ ZPS 1 SCI;

. SBZ 2/ ZPS 2 SCI;

. SBZ 3/ ZPS 3 SCi;

. Vlakte van de Raan pSCI;

. NTP S-H Wattenmeer und angrenzende Kistengebiete SCI;
= Ostliche Deutsche Bucht SCI ;

. Sylter AuRenriff SCI;

. Hamburgisches Wattenmeer SCI;

. Unterelbe SCI,

. Borkum-Riffgrund SAC;

. Draby Vig SAC;

. Lagstar Bredning, Vejlerne og Bulbjerg SAC;

. Estuaires Et Littoral Picards (baies de Somme et d'Authie) pSCI,
. Estuaire de la Seine pSCI;

. Vlakte van de Raan SAC;
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. Noordzeekustzone SAC,;
. Noordzeekustzone Il pSCI; and
. Waddenzee (Wadden Sea) SCI.

Where potential interactions were identified with these features for Project One
construction activities and infrastructure within the Humber Estuary, these are
addressed in Section 4.4.

Marine mammals

The screening assessment identified the following potential impacts on marine
mammals as a result of the offshore components of Project One, which are
summarised under the headings below. These impacts are discussed in detail in the
Environmental Statement Volume 2, Chapter 4. Marine Mammals and are discussed
below.

Construction and Decommissioning

Underwater noise as a result of foundation installation (i.e., piling) and removal, cable
laying/removal and other construction/decommissioning activities

Marine mammals detect sub-acoustic noise above ambient levels at distances from
the source which depend on the hearing sensitivity of the species. At close ranges,
intense underwater noise can cause injury or even death, whilst at large ranges
marine mammals may be affected through changes in behaviour or avoidance of the
impacted area. The primary noise impact during construction is that arising from pile
driving activities during foundation installation, including piling of foundations for the
offshore reactive compensation substation. Other construction activities, such as
cable installation, also have the potential to generate noise levels that could affect
marine mammals, although to a much lesser extent than piling noise. It was agreed
with JNCC that the modelling of piling noise was required for Project One but for
other activities (e.g., cable installation) this was not necessary.

Two worst case scenarios were considered in the impact assessment, the worst case
spatially considered the maximum area of ensonification, whereby two installation
vessels, separated by a distance of 3 km, would pile-drive concurrently using
hammer energies up to a maximum of 2,300 kJ hammer. The worst case temporally
considered the maximum duration of piling whereby only one installation vessel
would be used throughout construction. This would lengthen the time required to
install all the turbine foundations from 18 months (concurrent) to 36 months and
therefore extend the period of possible disturbance of animals from the impacted
area.
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Modelling of underwater noise for the two worst case scenarios determined that with
a soft/slow start procedure (up to 600 kJ for 30 minutes) and implementation of a
Marine Mammal Monitoring Programme with a 600 m mitigation zone, the risk of
auditory injury within 600 m is negligible for all Annex Il marine mammals associated
with  SACs/SCIs considered in the Screening Assessment. However, modelling
results showed that piling would result in a short to medium-term negative effect of
disturbance of harbour porpoise (Phocoena phocoena), grey seal (Halichoerus
grypus) and harbour seal (Phoca vitulina) for up to 18 to 36 months (depending on
whether one installation vessel or two vessels are used).

There is the potential for a LSE to arise with respect to designated populations of
harbour porpoise, grey seal and harbour seal as a result of disturbance and
displacement associated with offshore construction piling for Project One, either
alone or in-combination. Further assessment is therefore required in order to
determine whether an adverse effect on the integrity of European sites designated for
these interests and screened into the assessment process could occur.

Increased vessel traffic may result in an increase in disturbance to marine mammals

During the construction phase there is the potential for an increase in construction
vessel traffic to cause negative effects on marine mammal receptors. During the
construction period it is anticipated that up to 1,835 offshore vessel movements will
be made per annum over the offshore construction phase (i.e., up to five years, over
up to three phases). However, increased vessel activity will, for the most part, be
localised to within the Project One area, and existing shipping routes to and from
ports.

Marine mammals react to the noise generated from the engine of vessels. Reactions
can be at distance and are often linked to changes in the engine and propeller speed
(Richardson et al., 1995). Malme et al. (1989) and Richardson et al. (1995) report that
noise levels for large surface vessels indicate that physiological damage to marine
fauna is unlikely, although the levels may be sufficient to cause local disturbance of
marine mammals in the immediate vicinity of the vessel, depending on their
sensitivity, and the ambient noise levels.

Disturbance from vessel noise is predicted to occur primarily as a series of short term
events (e.g., during the crew transfer times) over the construction period (i.e., up to
five years, over three phases). This would most likely result in avoidance behaviour
for the more sensitive species, such as harbour porpoise and seals. The distance
over which effects will occur will vary according to the species and the ambient noise
levels but masking may potentially occur several kilometres from the noise source.

Although there will be a short to medium-term negative effect (i.e., up to five years,
over up to three phases) of minor magnitude on harbour porpoise and seals, these
species are of low sensitivity to vessel noise in comparison to noise from construction
piling proposed to occur over the same duration. Against a background of high vessel
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activity from commercial shipping and fishing, and including many smaller vessels
operating at fast speeds, it is considered unlikely that this increase in vessel activity
will affect marine mammals in the Project One marine mammal study area due to
their apparent habituation to vessel noise (see Environmental Statement Volume 2,
Chapter 8: Shipping and Navigation).

There is the potential for a LSE to arise with respect to designated populations of
harbour porpoise, grey seal and harbour seal as a result of disturbance and
displacement associated with offshore vessel noise from Project One, either alone or
in-combination. Further assessment is therefore required in order to determine
whether an adverse effect on the integrity of European sites designated for these
interests and screened into the assessment process could occur.

Increased vessel traffic may result in an increased risk of vessel strikes

During the construction phase an increase of 1,835 offshore vessel transits per year
may increase the risk of injury to marine mammals through vessel strikes. In
particular, the use of ducted propellers has been linked to corkscrew injury in seals,
causing mortality.

Existing levels of vessel traffic within the Project One marine mammal study area
from oil industry support, shipping, fisheries and recreation, contribute to
approximately 10,950 shipping movements per year, (Environmental Statement
Volume 2, Chapter 8: Shipping and Navigation). As such marine mammals are likely
to have habituated to the current levels of activity such that the additional 1,835
offshore vessel transits per year presents a relatively small increase compared to the
already high level of vessel activity in the area. In addition, it is likely that the noise
generated by the construction vessels will deter marine mammals from the immediate
vicinity and therefore collision with construction vessels in the proximity of turbine
locations is unlikely.

The risk of injury to seals from boat collisions is also a concern, particularly close to
pupping or haul-out sites. A recent review has highlighted concerns that harbour and
grey seals may be vulnerable to “corkscrew” injuries from ducted propellers, such as
a Kort nozzle or some types of Azimuth thruster (Thompson et al., 2010).
Investigations are on-going to determine the cause of such injuries, as at present the
links between corkscrew injuries and ducted propellers remains unproven.

Therefore, using a precautionary approach there is the potential for a LSE to arise
with respect to designated populations of grey seal and harbour seal as a result of
physical injury associated from the risk of vessel collision during offshore construction
and decommissioning for Project One, either alone or in-combination. Further
assessment is therefore required in order to determine whether an adverse effect on
the integrity of European sites designated for these interests and screened into the
assessment process could occur.
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Increased suspended sediments activities may impair the foraging ability of marine
mammals

Construction activities may increase levels of suspended sediments and reduce light
levels within the water column. This may impair the foraging ability of marine
mammals within Project One.

Numerical plume dispersion modelling for the fate of fine sediments from seabed
preparation has shown that the dispersion of fine material associated with increases
in suspended sediment concentrations will be relatively rapid (lasting for less than 24
hours) and widespread. The peaks in suspended sediment concentrations in the
immediate vicinity of the release locations are predicted to return to background
levels almost immediately after the operation is complete (see Environmental
Statement Volume 2, Chapter 1: Marine Processes).

Potential impacts from increased suspended sediment would be short term and
intermittent (i.e., up to five years, over three phases). Marine mammals regularly
occur in turbid environments and therefore are adapted to finding prey in such
conditions. The use of echolocation by harbour porpoise enables this species to
locate prey under conditions of poor visibility. Prey capture may be more difficult for
non-echolocating species in turbid environments. Seals possess sensitive muzzles
with vibrissae or sensory whiskers that they use to detect prey items either through
direct contact or due to receiving vibrations in the water column (Denhart et al.,
2001).

The duration, magnitude and extent of impacts from increased suspended sediments
is therefore considered unlikely to significantly affect the foraging ability of marine
mammal qualifying species and unlikely to compromise the conservation objectives of
any designated site. Consequently, no LSE with respect to designated marine
mammal populations is concluded for Project One, either alone or in-combination,
and no further assessment is required.

Accidental pollution events may affect marine mammals

Accidental release of pollutants from installation vessels during construction may
have a negative effect on marine mammals. Pollutants include diesel oil, sewage
discharge, vessel antifouling biocides and leachates from cement and/or grouts used
in construction.

The more toxic components of fuel spills are volatile and relatively short-lived.
Heavier hydrocarbons, while less toxic, may persist for longer in the marine
environment. However, any spill or leak within the offshore regions of Project One
would be immediately diluted and rapidly dispersed. In addition, the historical
frequency of pollution events in the southern North Sea is low given the density of
existing marine traffic in the area. As part of the project design, a CoCP will be
developed which will include measures to follow published guidelines and best
working practice for the prevention of pollution events. Therefore accidental release
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of contaminants will be strictly controlled, and an emergency plan will also be put in
place in the unlikely event of an incident.

Provided that the CoCP is followed there are unlikely to be any pollution events and
those that do occur would be very small scale and short lived, due to rapid dispersal
and dilution. It is therefore considered, that the duration, magnitude and extent of
impacts from accidental pollution events during construction/decommissioning would
be unlikely to significantly affect designated marine mammal species associated with
European sites screened into the assessment.

Changes in the fish and shellfish community may lead to a loss in prey resources for
marine mammals.

Offshore construction activities may result in indirect impacts on marine mammals.
The key prey species for marine mammals include a number of clupeids (e.g.,
herring), gadoids (e.g., cod, whiting), flatfish and sandeels. These species have been
identified as important components of the fish community within the study area and
subsequently negative effects on the fish assemblages identified in the Project One
impact assessment may have indirect negative effects on the marine mammal
receptors.

Fish and shellfish receptors are vulnerable to a number of impacts during
construction including temporary habitat loss during installation works, increased
sediment concentrations and sediment deposition, underwater noise as a result of
installation of foundations and subtidal cables, and accidental pollution. The potential
effects of these impacts on fish receptors are described in the Environmental
Statement Volume 2, Chapter 3: Fish and Shellfish Ecology.

Marine mammals generally exploit a suite of different prey items and can travel great
distances to forage. The communities found within the Project One fish and shellfish
study area were characteristic of the fish and shellfish assemblages in the wider
region and therefore, due to the highly mobile nature of marine mammals, it is likely
that they will be able to exploit similar resources elsewhere. However, there could be
an energetic cost to this if animals have to travel further to a preferred foraging
ground. For example, telemetry data from individual grey and harbour seals collected
by SMRU since 1988 showed that seals regularly transit between their haul-out
locations on the Norfolk and Lincolnshire coasts to the southern boundary of the
Hornsea Zone (see the Environmental Statement, Volume 5, Annex 5.4.1. Marine
Mammal Technical Report). The noise impact range maps for fish (Environmental
Statement Volume2, Chapter 3: Fish and Shellfish Ecology) show that there is
potential for avoidance of fish species along this southern boundary. Potential effects
of changes in prey resources on marine mammals would be of only short term during
construction and occur over the 18 to 36 month piling phase. Further, of the potential
effects on seals, an increase in underwater noise levels during construction piling is
considered to possess the greatest potential for impact at the population level.
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Long-term habitat loss would affect only a small proportion (0.01%) of the habitat
within the southern North Sea and similar habitats are widespread throughout the
region. Sandeel and herring were considered to be of medium sensitivity to habitat
loss but due to the very small magnitude of the impact, the effect was considered to
be of minor significance. However, there may also be some beneficial effects due to
the introduction of new substrate and the possibility for a reef effect. Although this
may benefit a different suite of species than those for which negative effects of
habitat loss are felt, the varied diet of marine mammals means that they too may
benefit from exploiting an additional prey resource.

There is the potential for a LSE to arise with respect to designated populations of
harbour porpoise, grey seal and harbour seal as a result of changes in fish/shellfish
communities leading to a reduction in prey resources during offshore construction
and decommissioning for Project One, either alone or in-combination. Further
assessment is therefore required in order to determine whether an adverse effect on
the integrity of European sites designated for these interests and screened into the
assessment process could occur.

Operation and Maintenance

Operating noise of turbines may result in potential effects on marine mammals

Turbine operation will produce a low frequency, low level noise originating from the
internal mechanics of the turbine such as the gearbox and generator. The radiated
levels are likely to be low and the spatial extent limited, such that physical or auditory
injury to marine mammals is unlikely (Tougaard and Henriksen, 2009). Marine
mammals may perceive the radiated tonal components where they exist above
ambient noise levels and this could lead to a reduced detection of other sounds
(masking) or a behavioural response. Given the low level and limited spatial extent of
the noise, the risk of behavioural disturbance would be limited to within the immediate
vicinity of the turbine, affecting only a very small proportion of the available habitat for
marine mammals within Project One.

The duration, magnitude and extent of impacts from the operational noise of turbines
on marine mammal qualifying species is assessed as being unlikely to compromise
the conservation objectives of any designated site. Consequently, no LSE with
respect to marine mammal populations is concluded for Project One, either alone or
in-combination, and no further assessment is required.

EMF emitted by inter-array and export cables

EMF will result from the installation of 600 km of 400 kV HVAC or HVDC export
cables and 530 km of 70 kV AC inter-array and platform inter-connector cables. It is
not thought that marine mammals are electro-sensitive, however, they may be
sensitive to magnetic fields, produced by the current flow on the cable.
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Studies indicate that even for DC cables, which are more likely to affect marine
mammals than AC cables (Normandeau et al., 2010), there is no evidence to suggest
an effect may occur on magneto-sensitive species, other than perhaps very localised
behavioural effects. In summary, based on the values of magnetic fields likely to
occur, there is likely to be localised effects for animals within the vicinity of the inter-
array, platform inter-connector and export cables, with potential responses such as
temporary changes in swimming direction or slight deviation from a transit route.

The duration, magnitude and extent of impacts from EMF from operation of the inter-
array, platform inter-connector and export cables on marine mammal qualifying
species is assessed as being unlikely to compromise the conservation objectives of
any designated site. Consequently, no LSE with respect to marine mammal
populations is concluded for Project One, either alone or in-combination, and no
further assessment is required.

Accidental pollution events may affect marine mammals

Accidental release of pollutants from operation and maintenance vessels may have a
negative effect on marine mammals. As described in paragraph 4.3.110 et seq. the
risk of an accidental pollution event and likelihood of occurrence will be managed and
minimised through the use of good practice measures and the implementation of a
CoCP.

The duration, magnitude and extent of impacts from accidental pollution events
during offshore operation and maintenance on marine mammal qualifying species is
assessed as being unlikely to compromise the conservation objectives of any
designated site. Consequently, no LSE is concluded for Project One, either alone or
in-combination, and no further assessment is required.

Likely Significant Effects on Annex Il Marine Mammals SAC/SCI Features

A total of 48 European SAC and SCI sites (UK and transboundary) were identified in
Section 4.2 for consideration in the test for LSE. This section presents the summary
of the assessment to determine whether the selected European sites and qualifying
marine mammal species have the potential for a LSE due to the offshore activities
associated with Project One.

From the list of European sites identified during the pre-screening exercise (see
Table 4.1), and the screening described in the preceding paragraphs, it was possible
to make a determination as to whether a LSE would occur as a result of Project One.
An impact for which there was a potential for interaction with a site’s qualifying
feature was taken forward to the test for LSE.
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4.3.129

The potential impacts from Project One screened in for marine mammals due to
potential for LSEs are as follow:

. Direct physical injury/behavioural disturbance to marine mammals as a result of
underwater noise due to pile driving of foundations during construction;

. Direct behavioural disturbance to marine mammals as a result of underwater
noise from vessels and other construction/decommissioning activities;

. Direct physical injury to marine mammals as a result of collisions with
construction, operation and maintenance and decommissioning vessels; and

. Indirect physical injury to marine mammals as a result of changes to prey
species (fish) distribution and/or abundance due to increased suspended
sediment concentrations in the water column and sediment deposition on the
seabed and underwater noise from the installation of foundations, cables and
associated construction, operation and maintenance and decommissioning
activities.

Designated sites have been screened in for consideration in the marine mammal
assessment based on demonstrated connectivity between Natura 2000 sites and the
effects of Project One and/or known foraging distances if appropriate information is
available. For grey seal and harbour seal, this has been informed by published
information regarding foraging distances (see paragraphs 4.5.55 and 4.5.65,
respectively). A precautionary approach has been applied for harbour porpoise at the
screening stage, due to the limited information available on the connectivity between
Natura 2000 sites and the effects of Project One, and limited information on foraging
ranges. Harbour porpoise that occur within the Hornsea Zone are therefore
considered as part of the overall mobile southern North Sea population, which
effectively encompasses the populations of marine and coastal SACs and SCls
designated for this species. Disturbance effects during construction could potentially
displace animals from feeding grounds. It is therefore possible, given the mobility of
animals within the southern North Sea, that animals forming part of the designated
populations of SAC/SCIs could be adversely affected. On this basis it is not possible
at this stage to determine that a LSE would not arise and all sites screened into the
assessment process are taken through to the appropriate assessment stage.

There is no evidence from surveys (see Environmental Statement Volume 2, Chapter
4. Marine Mammals), to indicate that bottlenose dolphin occur in significant numbers
or with any regularity within the Project One marine mammal study area. For this
reason, it is not anticipated that effects on this species would arise that would give
rise to a LSE with respect to any European sites designated for supporting
populations of this species. Sites where this species is a qualifying feature have
therefore been screened out (Table 4.1)).

4.3.130
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Evidence from tracking studies indicates that grey seals may regularly travel long
distances from one haul-out site to another, often hundreds of kilometres apart and
they also make shorter, more local foraging trips to offshore areas. Grey seals
generally travel between 75 and 100 km from haul-outs (McConnell et al., 1992),
however individuals have been known to forage up to 145 km from haul-out sites
(Thompson et al., 2003). European designated sites where grey seal is a qualifying
feature have been screened out where they are located at distances greater than the
extent of the majority of foraging trips (i.e., 145 km), where site-specific tagging data
IS not available.

Individual harbour seals show a very high degree of site fidelity, with seals travelling
relatively locally to forage and returning to their haul-out sites. Tagging of harbour
seal in the UK suggests that harbour seal tend to forage within 40 or 50 km of their
haul-out sites (SCOS, 2011). Harbour seal hauled out in The Greater Wash region
(which encompassed the North Norfolk and Lincolnshire coastlines), however, were
found to travel between 75 and 120 km offshore to assumed foraging locations
(SMRU, 2011). European designated sites where harbour seal is a qualifying feature
have been screened out where they are located at distances greater than that
recorded for the majority of foraging trips (i.e., up to 120 km), again in the absence of
site-specific tagging data.

As discussed in Table 1.1, the Waddenzee (Wadden Sea) SCI, Project One is
located outside the predicted foraging range for grey seal and harbour seal (as
described above in paragraphs 4.3.130 and 4.3.131, respectively), However, based
on advice received by the Dutch Rijkswaterstaat during Phase 4 Consultation, the
potential for connectivity between this SCI and Project One was further explored.
Counts of grey seal, in particular, are undergoing exponential rates of increase in
Dutch colonies, including those in the Waddenzee SCI. Tracking studies have
revealed that this is, in part, attributable to immigration from, and movement between,
UK colonies, particularly those on the east coast of Scotland (Brasseur et al., 2010).
Telemetry data collected between 2005 and 2008 showed that of 11 seals tagged in
Dutch waters, three crossed the North Sea to UK waters and haul-out sites in the
Moray Firth, Farne Islands and Orkney (Brasseur et al., 2010). None of these tracks,
however, showed movements to the southern North Sea area and subsequently none
passed through Project One. As such it is not considered likely that the areas in the
vicinity of Project One are important for individuals originating from these colonies.
Similar tracking studies of harbour seal in the Wadden Sea in 2002/2003 showed
that, although some individuals make foraging trips to UK waters, on the whole the at-
sea distribution of this species is concentrated on the waters of Wadden Sea. The
Waddenzee SCI has therefore not been taken forward into the impact assessment as
no connectivity of seals moving between this site and Project One has been
demonstrated.
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The screening assessment undertaken to identify LSEs on SACs and SCis identified
26 Natura 2000 sites with qualifying species with the potential to be affected by
Project One. Of these 26 sites, three are UK designated European sites, namely the
Humber Estuary SAC, the Berwickshire and North Northumberland Coast SAC and
The Wash and North Norfolk Coast SAC. As a result, it can be concluded that LSEs
will not occur on Annex Il marine mammal species designated as features of the
following sites:

. Moray Firth SAC;

. Firth of Tay and Eden SAC,;

. Flamborough Head SAC;

. Dogger Bank cSAC;

. River Derwent SAC;

. Haisborough, Hammond and Winterton cSAC/SCI;

. North Norfolk Sandbanks and Saturn Reef cSAC/SCI,

. Inner Dowsing, Race Bank and North Ridges cSAC/SCI;

. Veng, Veng Sund SAC;

= Draby Vig SAC;

. Lagster Bredning, Vejlerne og Bulbjerg SAC;

. Estuaires et Littoral Picards (baies de Somme et d'Authie) pSClI;
. Estuaire de la Seine pSCI;

. Récifs et marais arriére-littoraux du Cap Lévi a la Pointe de Saire pSCl,
. Récifs et landes de la Hague pSCiI;

. Banc et récifs de Surtainville pSClI;

. Anse de Vauville pSCI,

. Baie de Seine occidentale SCI; and

. Waddenze SCI.

Birds (offshore)

The screening assessment identified the following potential impacts on birds as a
result of the offshore components of Project One, which are summarised under the
headings below. These impacts are discussed in detail in the Environmental
Statement Volume 2, Chapter 5: Ornithology and are discussed below.
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Construction, Operation and Maintenance and Decommissioning

Disturbance and displacement from piling (noise), vessel / helicopter activity

During the construction and decommissioning phases, an additional 6,966 vessel
round trips over a period of five years may take place. During the operational and
maintenance phase, up to 20 crew vessel movements per day, one supply vessel
movement per day and all structures get five jack-up visits over 25 years (68 return
trips per year). In addition, up to 3,496 helicopter flights per year may occur between
Subzone 1 and the shore.

Birds may be disturbed and/or displaced away from the areas of activity by vessel or
helicopter movements. None of the species regularly recorded during site specific
surveys are recognised to be highly sensitive to vessel disturbance (Furness and
Wade, 2012) and any impacts from vessel or helicopter activity will be relatively
localised to within a few hundred metres of the vessel for the more sensitive species,
(e.g., auks, Furness and Wade, 2012). The localised area of impact means that
relatively very few birds will be displaced by any one vessel and although there will
be multiple vessel movements, the area of affect will be very localised and birds that
are displaced will be able to relocate elsewhere beyond the area affected, (e.g.,
beyond a few hundred metres away). The impact is transitory and once the vessel
leaves or helicopter passes, birds will return to the area from which they were
displaced.

During the breeding period the only designated SPA populations that could be
affected are those attributed to the Flamborough Head and Bempton Cliffs SPA that
lies 117 km away. Of the qualifying species recorded within Project One only the
auks (guillemot, razorbill and puffin) are predicted to be disturbed or displaced by
vessel activities. The other qualifying species are less frequently recorded on the sea
surface and their predominantly aerial behaviours means that they will be unlikely to
be displaced as they fly around the vessels. Gulls (herring gull and kittiwake), fulmars
and to a lesser extent gannets are known to be attracted to vessels in search for food
and therefore unlikely to be displaced (Skov and Durink 2001; Camphuysen et al.,
1995). Studies undertaken on Auk species, including guillemot, indicate localised
displacement with one study reporting 83.6% of guillemots showing no behavioural
response to boats. Behavioural responses for the three species of Auk that were
studied recorded no behavioural responses beyond 100 m from a boat (Heintz,
2006). Furness and Wade (2012) reported displacement effects within a few hundred
metres of vessel disturbance.

The potential displacement of a proportion of the auks present within a few hundred
metres of a vessel will impact on a very small proportion of the SPA’s populations
either during the breeding, post-breeding and non-breeding periods. The impacts will
be for a short duration as the vessel passes or completes its works and relocates
elsewhere.
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The duration, magnitude and extent of impacts resulting from offshore piling,
vessel/helicopter activity on SPA qualifying species are assessed as being unlikely to
compromise the conservation objectives of any designated SPA. Consequently, no
LSE with respect to designated SPA interests is concluded and no further
assessment is required.

Direct habitat loss due to construction and presence of infrastructure and changes to
physical processes leading to a reduction in suitable habitat for seabird foraging

Direct habitat loss leading to a reduction in suitable habitat for seabird foraging may
occur due to construction, operation and maintenance and decommissioning
activities. An estimated 28.6 km? of seabed will be disturbed during construction for
Project One, of which 16 km? will be disturbed during seabed preparation for turbines.
This habitat loss will be temporary for the duration of the construction phase only.
Any effects of habitat loss/disturbance within the construction phase will be temporary
and will cease following completion of construction activities. The proportion of
sandeel spawning habitat affected is small (0.044% of the available sandeel
spawning habitat in the southern North Sea and the area affected is known to be low
intensity spawning habitat. The main autumn herring spawning habitat in the southern
North Sea is located off Flamborough Head, outside the area affected by temporary
habitat loss, although the inshore area of the export cable corridor is likely to be at
the northern edge of the herring spawning habitat which occurs within The Wash (a
spring spawning habitat). This loss of habitat is extremely small compared to the total
area in which seabirds may forage, particularly during the non-breeding period when
birds may be able to forage widely across the North Sea or further.

During the operational and maintenance phase, the physical presence of Project One
will also cause a more permanent but smaller area of habitat loss, equating to an
area of 4.225 km?, which represents 0.59% of the Project One development area and
0.01% of the area of the southern North Sea MNA. Comparable habitats are present
and widespread within the southern North Sea fish and shellfish study area and
throughout the wider southern North Sea (see Environmental Statement Volume 2,
Chapter 2: Benthic Subtidal and Intertidal Ecology). The main herring spawning
ground in the southern North Sea is located to the west of Subzone 1, off
Flamborough Head and therefore will not be affected by long term habitat loss and
long term habitat loss is predicted to affect up to 0.01% of the sandeel spawning
habitat within the southern North Sea MNA.

Breeding seabirds may also have extensive foraging ranges. Breeding seabirds
occurring within Subzone 1 are foraging 117 km from the nearest SPA, which
suggests that they have a potential foraging area of approximately 20,000 km?.
Although not all the potential foraging area may be equally suitable, site specific
surveys and other sources (e.g., Stone et al.,, 1995; Forewind, 2013) indicate that
seabirds from the nearest SPA occur widely across their potential foraging area. Any
localised loss of habitat will be trivial and cannot be reasonably predicted to affect the
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conservation objectives of any site. Therefore there is no potential for a LSE, either
alone or in-combination, from direct offshore habitat loss and no further assessment
IS required.

Indirect impacts from increased suspended sediment concentrations in the water
column impairing the foraging ability of birds.

There is potential for a sediment plume to occur that could affect the ability of birds to
forage in the water column. The extent of the plume of suspended sediments
between 2 and 10 mg/l above background levels is predicted to extend approximately
10 km from the Subzone 1 boundary typically along the main tidal axis (i.e., to the
north and south; see the Environmental Statement Volume 2, Chapter 1: Marine
Processes). The increase in sediment in the water column is relatively low and may
not impact on the ability of seabirds to forage. However, should it do so then there
may be a localised and temporary displacement behaviour particularly on seabirds
that feed in the water column, e.g. auks and gannets.

Results from site-specific surveys found no areas to be of relatively more importance
to birds than others, with all qualifying species occurring across a wide geographical
area. Therefore, the duration, magnitude and extent of impacts resulting from
increased suspended sediment concentrations in the water column on SPA qualifying
species are assessed as being unlikely to compromise the conservation objectives of
any designated SPA. Consequently, no LSE with respect to designated SPA
interests, either alone or in-combination, is concluded and no further assessment is
required.

Indirect impacts due to from disturbance and displacement impacts on prey species
due to construction/decommissioning of infrastructure, increased vessel activity and
underwater noise.

Indirect impacts may occur if prey species for seabirds become unavailable due to
disturbance and or displacement impacts or there is a loss of suitable habitat for the
prey species.

During the construction and decommissioning phases, noise arising from
installation/removal of turbine foundations, cables and seabed preparation has the
potential to cause injury, displacement or behavioural impacts on prey (fish) species.
Localised impacts to within 150 m of the piling event are predicted to cause fish
fatalities. The presence of the vessels may displace some birds away from vessels
within this range. Displacement and behavioural impacts from piling activities will
affect a wider area. Noise modelling indicates that an impact out to 27.9 km may
occur for the most sensitive fish species (See Environmental Statement Volume 2,
Chapter 3: Fish and Shellfish Ecology). The change in fish distribution or behaviour
may cause a temporary displacement impact on birds.
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Changes in physical process may also lead to changes in habitat available for prey
species and indirect effects from the presence of foundations include potential
changes to the wave climate, creation of hard substrate around turbine foundations
and inter-array/export cables, increases in sedimentation in the water column and
noise and vibration from operational turbines. However, any changes in habitat or
prey distribution during construction, operation or decommissioning activities due to
changes in physical processes from Project One will be very localised (see
Environmental Statement Chapter 2: Benthic Subtidal and Intertidal Ecology and
Chapter 3: Fish and Shellfish Ecology).

The main prey species for seabirds during the breeding period is sandeels (e.g.,
Wanless et al., 1998; Webb et al., 1985; Wright and Begg, 1997). Studies on the
impact of noise on sandeels indicate a very localised area of impact with no change
in their abundance and only a moderate effect on their behaviour from seismic noise
(Hassel et al., 2004). There is the potential for a localised displacement impact during
the construction period.

During the breeding period birds from the Flamborough Head and Bempton Cliffs
SPA may occur in the area of potential impact and there may be localised
displacement of these birds. However, Subzone 1 is beyond the mean maximum or
maximum foraging ranges for many of the birds potentially affected and those that
are present are likely to be near the limit of their foraging ranges during the breeding
season. The distribution of seabirds across the wider area indicate that those that are
displaced due to indirect impacts will be able to relocate to other suitable foraging
areas in response to any changes in local prey distribution.

During the breeding season there may be indirect impacts that cause displacement
effects that may not be trivial or inconsequential on birds from the Flamborough Head
and Bempton Cliffs SPA and could cause a LSE. The scale of potential displacement
impacts will vary depending on the sensitivity of the receptor fish species to noise and
the relative importance of the species as a component of the bird species diet. For
the purpose of this assessment it is assumed on a precautionary basis that the
displacement effects will extend across Subzone 1 and 1 km beyond but not all birds
will be displaced as fish will still be available across parts of the Subzone 1 that are
not affected by piling noise. The assessment is based on the same magnitude of
effect as potential displacement from the physical presence of the wind farm.

During the non-breeding period the potential foraging area for displaced seabirds is
even greater and displaced birds that feed on widely occurring fish species will be
able to relocate to other suitable foraging areas within their normal range of
distribution at this time. The indirect impacts during the non-breeding period will be
trivial and cannot reasonably be predicted to affect the conservation objectives of any
site.

The duration, magnitude and extent of impacts resulting from displacement due to
indirect effects on prey species on SPA qualifying species are assessed as being
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unlikely to compromise the conservation objectives of any designated SPA.
Consequently, no LSE either alone or in-combination, with respect to designated SPA
interests is concluded and no further assessment is required.

Collisions with rotating turbine blades may result in direct mortality of an individual.

The risk of collision with wind turbine generators depends on a number of variables,
in particular species-specific near and far field avoidance rates, flight heights, speed
of flight, frequency of movements in or near to the turbines as well as the size and
location of the turbines themselves. Additional factors such as weather and species’
behaviour can also affect the risk of collision.

Collision impacts occur during the operational phase of the development, once the
turbines are operating, until the time of decommissioning. There is potential for a
wide range of species to be impacted over the duration of the operating period and
there is the potential for a LSE on some species, which will be considered in the site-
specific test for LSE in Annex A, with supporting quantification of impacts in Annex B.

Displacement from physical presence of wind turbines during the operational and
maintenance phase may result in effective habitat loss and reduction in survival or
fitness rates.

Evidence from existing offshore wind farms have identified that some species of
seabird may avoid entering wind farms and therefore be displaced from areas that
they would otherwise utilise (e.g., Zucco et al. 2006). The level of displacement is
very species specific and the duration of displacement may vary across species, with
some species avoiding offshore wind farms immediately post-construction and
returning to the area after a period of time and other species showing little or no
evidence of returning to the wind farm area post-construction. Displacement from an
area may reduce the number of suitable locations available for foraging, increasing
inter- and intra-specific competition and consequently lowering survival rates.

Displacement impacts caused by the physical presence of the wind turbines occurs
during the operational period and some species, (e.g., red-throated divers are known
to avoid wind farms by 2 km or more). However, for the regularly recorded qualifying
species which are of relatively lower sensitivity (Langston, 2010), displacement
impacts are predicted to occur, albeit out to shorter distances (see Section 5.4 for
further details). There is therefore the potential for a LSE from displacement from
operating wind turbines for some species, which will be considered in the site-specific
test for LSE in Annex A, with supporting quantification of impacts in Annex B.
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Barrier effects caused by the physical presence of turbines may prevent clear transit
of birds between foraging and breeding sites, or on migration.

In order to avoid flying through offshore wind farms many species have been
recorded flying around or over them and consequently may have to fly further than
prior to the construction of the offshore wind farm. The increase in flying distance
may cause an increase in energy expenditure, which could have a detrimental effect
on the fithess of the individual and reduce survival or fecundity rates. This is of
particular concern should there be regular, daily, movements around an offshore wind
farm (i.e., to and from foraging or roosting areas). This barrier effect only occurs once
the turbines have been constructed and is therefore present for the duration of the
operational period.

All the seabirds recorded within Subzone 1 have significantly large foraging ranges
during breeding and non-breeding periods (e.g., Wernham et al., 2002). Many of the
species migrate many thousands of kilometres each year and therefore are capable
of flying around or over offshore wind farms should they choose to do so. The
duration, magnitude and extent of impacts resulting from displacement due to indirect
effects on prey species on SPA qualifying species are assessed as being unlikely to
compromise the conservation objectives of any designated SPA. Consequently, no
LSE with respect to designated SPA interests is concluded and no further
assessment is required.

Although it is unlikely that barrier effects will occur as a result of Project One the
potential for a LSE on qualifying features will be considered in the site-specific test for
LSE in Annex A, with supporting quantification of impacts in Annex B, if applicable.

Attraction to lit structures during the operational and maintenance phase by migrating
birds in particular may cause disorientation, reduction in fithness and possible
mortality.

The offshore wind turbines and substations will be lit for safety and navigational
purposes. There is evidence from offshore platforms that birds can be attracted to
light and this can cause an increase in the rate of mortality primarily from an increase
in the risk of collisions with the structure (Poot et al., 2008; Bruinzeel et al., 2009;
OSPAR, 2012). The frequency and magnitude of these attraction events vary
considerably with the time of year and the weather conditions at the time. Under
certain conditions of low cloud and poor visibility and during periods of migration
relatively large numbers of birds can be at risk of being attracted to lit platforms.

A study based on observations obtained from North Sea oil and gas platforms
reported that such events were infrequent and that the species at greatest risk of
being impacted were passerines. No seabirds were recorded as being attracted and
low numbers of waders (Barton and Pollock, 2009). Few qualifying species (primarily
waders) are at risk of being attracted to lit structures, further there is a large
geographical range over which the impacted species might originate. Therefore, the
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duration, magnitude and extent of impacts resulting from attraction to lit structures on
SPA qualifying species are assessed as being unlikely to compromise the
conservation objectives of any designated SPA. Consequently, no LSEs, either alone
or in-combination, with respect to designated SPA interests is concluded and no
further assessment is required.

Accidental events including accidental spills and contaminant releases associated
with rigs and supply/service vessels which may affect species’ survival rates or
foraging activity, during the construction, operational and maintenance and
decommissioning phases.

Accidental events include potential oil or chemical spills during the construction,
operational and maintenance, and decommissioning phases of the project. The
worst-case spill considered within the EIA is the single tank rupture and the release of
fuel 400,000 L of fuel diesel. The most likely cause for a single tank rupture would be
in the case of a vessel collision. The risk of a collision from any vessel is low, for
example the risk of collision with a commercial vessel is once every 878 years and
with a fishing vessel once every 34 years. Consequently, the risk of such an impact
occurring is negligible (See Environmental Statement Volume2, Chapter 8: Shipping
and Navigation).

Potential releases of hydrocarbons from other sources will be smaller. Smaller diesel
spills can result from equipment failures, such as the rupture of pipes or open valves
but small spills most frequently occur during bunkering operations and are generally
caused by hose failures. Spill records from the oil and gas industry indicate that
92.1% of diesel spills from bunkering operations are of 1 tonne or less (ERT, 2006).

The main mechanism in the removal of hydrocarbons from the sea is through
evaporation. The light fraction of diesel (such as the aromatic compounds benzene
and toluene) will rapidly evaporate removing a large proportion of the total diesel
spilled. The remaining heavier components of the diesel will disperse into the water
column. The fate of the accidental loss of diesel from a bunkering operation will be
very localised.

The risk of an accidental spill is very low and controls and procedures will be in place
to minimise the risk of such an event occurring including auditing of all vessels,
implementation of bunkering and fuel transfer procedures, vessel management and
co-ordination plans. Therefore, the duration, magnitude and extent of impacts
resulting from accidental spills on SPA qualifying species are assessed as being
unlikely to compromise the conservation objectives of any designated SPA.
Consequently, no LSEs, either alone or in-combination, with respect to designated
SPA interests is concluded and no further assessment is required.
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4.3.166 Likely Significant Effects on SPA Bird Features A total of 77 SPAs were assessed Table 4.3  Summary of Screening Assessment for SPAs.
from Hermaness in Shetland to Sandwich Bay in Kent and adjacent continental Species SPA Site Name T
coasts (Annex A); from which SPAs for eight qualifying seabird species were P P
identified as having a potential for a LSE on any of the sites and qualifying species
from Project One (Table 4.3). Fulmar Flamborough Head and Bempton Cliffs Displacement
4.3.167 The main predicted effect on SPA features relates to the following potential impacts: : :
Hermaness Saxa Vord and Valla Field, Noss, Fair Isle, Collisi q
= Collisions with rotating turbine blades may result in direct mortality of individual Gannet Forth Islands, Flamborough Head and Bempton Cliffs, D'o 'T'O” an t
birds during the operational phase; Seevogelschutzgebiet Helgoland Isplacemen
. Displacement from physical presence of wind turbines during the operational Hermaness Saxa Vqrd and Valla Field, Noss, Foula,
and maintenance phase may result in effective habitat loss and reduction in '\Sﬂumbu{(gn Heda% Fh:'ﬂ“rflgg, WESt Westrély, Hoy, orth
survival or fitness rates; and arwick Head, Calt of Eday, Rousay, Copinsay, Nort -
Kittiwake Caithness Cliffs, East Caithness Cliffs, Troup Pennan | Collision and
. Barrier effects caused by the physical presence of turbines may prevent clear and Lion’s Heads, Buchan Ness to Collieston Coast, displacement
transit of birds between foraging and breeding sites, or on migration. Fowlsheugh, Forth Islands, St Abb’s Head to Fast
_ _ ) _ ) Castle, Farne Islands, Flamborough Head and
4.3.168 These three impacts are therefore the only impacts that require consideration at the Bempton Cliffs, Littoral seino-Marin
Appropriate Assessment stage. )
pprop g Forth Islands, Alde Ore Estuary, Ramsar-Gebiet S-H
4.3.169 For non-seabird species for which collision mortality during periods of migration may Wattenmeer und angrenzende Kiistengebiete, Ostliche
. : . o Lesser black- . -
cause an impact, the screening assessment considered the results of the migration backed gull Deutsche Bucht, Seevogelschutzgebiet, Helgoland, Collision
modelling undertaken for 12 non-seabird species (seven waders and five wildfowl) Littoral seino-Marin, Baie de Seine Occidentale,
that were selected in consultation with JINCC and Natural England and are based on Waddenzee
a relatively high proportion of birds occurring within the SPAs close to Subzone 1 East Caithness Cliffs, Troup Pennan and Lion’s
(APEM, 2012 — see the Environmental Statement Volume 5, Annex 5.5.1: e ' Eeratlgsl” IBucc:jhagtN:s;tohcongtl(:)n ?%aStt’l Fowlisheugh, Collis
- : - - erring gu orth Islands, s head to Fast Castle, ollision
Ornlthology Technlc_:al Report, Appen_dlx D f(_)r details). Very small numbers of each Flamborough Head and Bempton Cliffs, Alde Ore
species were predicted to collide with turbines each year and so no LSEs were Estuary
concluded for any qualifying feature. : : :
Foula, Fair Isle, North Caithness Cliffs, Fowlsheugh,
4.3.170 Table 4.3 presents the results of the first step of the screening of SPAs for Razorbill Forth Islands, St Abb’s Head to Fast Castle, Displacement
consideration of LSE, which are assessed in detail in Annex A. This is informed by Flamborough Head and Bempton Cliffs
.thel results of baseling surveys apd relevant. evide.nce in the scientific IiFerature, which Hermaness Saxa Vord and Valla Field, Noss, Foula,
indicates the propensity of a particular species being affected by a particular impact. Fair Isle, Sumburgh Head, West Westray, Marwick
4.3.171 Although Annex A determines a possible impact pathway at a species level, on its Hegd, Calf Of. Eday, Rousay, Copln_say, Hoy, North
it does not take into consideration the likelihood of an individual bird from a SPA Guillemot Caithness Cliffs, East Caithness Cliffs, Troup Pennan Displacement
own | . o . ) . and Lion’s Heads, Buchan Ness to Collieston Coast,
occurring within the proposed development area. In particular, it does not apportion Fowlsheugh, Forth Islands, St Abb’s Head to Fast
the potential impacts across different SPA populations based on the size of the SPA’s Castle, Farne Islands, Flamborough Head and
breeding population. Bempton Cliffs
4.3.172 Annex B, using qualifying interests and SPAs screened in during Annex A, therefore Hermaness Saxa Vord and Valla Field, Noss, Foula,
helps apportion the potential scale of any impact specific to each SPA, based on the Puffin North Caithness Cliffs, East Caithness Cliffs, Forth Displacement
relative size of the site’s population compared to all other SPAs in the non-breeding Islands, Farne Islands,_ Coguet Islqnds, Flamborough
. : : . Head and Bempton Cliffs, Hoy, Fair Isle
season. This approach was agreed with stakeholders during consultation.
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4.3.173

4.3.174

4.3.175

4.3.176

4.3.177

Together therefore, Annexes A and B provide the reasoning for the judgements of no
LSE for SPAs. Examples of no LSE include where qualifying species were not
recorded during the site specific surveys or occurred beyond the mean maximum
foraging range during the breeding period, whereby the numbers predicted to be
impacted were relatively very small compared with the site’s current population and
are considered to be inconsequential. Another example of no LSE would be for
behaviour reasons, such as very low flight heights, indicating that the risk of a
collision impact is low, where any effects will therefore be trivial and cannot
reasonably be predicted to affect the conservation objectives of the site.

Table 4.3 therefore shows that only two impacts have the potential to cause a LSE:
collision mortality and operational displacement.

Potential collision risk is based on results from collision risk modelling (see Annex B
and the Environmental Statement, Volume 5, Annex 5.5.1: Ornithology Technical
Report, Appendix C). The modelling uses the worst-case scenario of 332 x 3.6 MW
turbines for Project One, which provides the greatest number of potential collisions. A
98% avoidance rate has been used for all species with the exception of gannet
(99%). Results from collision risk modelling were used as part of the screening
assessment.

The potential impact of displacement will vary depending on the season. During the
breeding period, birds are more restricted to foraging within a limited distance from
their nesting sites, and also need to obtain sufficient food not just for themselves, but
for young as well. Consequently, any displacement from foraging areas is predicted
to have a greater level of impact than at other times as birds may struggle to meet
their energy requirements. There is little or no evidence on what these impacts may
be, but for the purposes of the assessment a mortality rate of up to 10% during the
breeding period has been assumed for displaced birds, and taken forward to impact
assessment. For gannet and fulmar, which have large foraging ranges and are able
to forage for a wide variety of prey items, a 2% mortality rate has been used in the
breeding season, since the proportion of habitat unavailable in comparison to total
potential area is smaller than other species. Gulls are also considered to have a
mortality rate of 2% because of the species’ general tolerance to human structures
and the mobility of their prey items. It is considered these rates are suitably
precautionary for HRA requirements (a range up to 100% is however presented in all
cases, as requested by JINCC, Natural England and RSPB).

During the ‘non-breeding’ period, seabirds are generally less constrained to restricted
foraging ranges, free from providing food for young or breeding partners, and are
more capable of relocating to other areas. The vast majority of individuals are
therefore highly likely to find alternative foraging habitat if displaced. However for the
purposes of this assessment it is conservatively considered that in the non-breeding
season, one bird in one hundred may experience sufficient stress to suffer mortality —
therefore a mortality rate of 1% of displacement birds has been adopted.

4.3.178

4.3.179

4.3.180

4.3.181

Table 4.4

Flamborough Head and
Bempton Cliffs

‘Post-breeding’ seabirds leave their colonies and disperse. For most species this
period is little or no different from the ‘non-breeding’ period. However, guillemot and
razorbill leaving their colonies accompanied by chicks are constrained to some
extent, by both the adults and young being flightless and therefore unable to travel
large distances rapidly in search of food. Displaced birds away from suitable foraging
areas may be at higher risk of increased mortality than birds during the ‘non-breeding
period’. Post-breeding seabirds can, however, move further afield than breeding
adults and therefore the potential effects from displacement are expected to be lower.
Furthermore, the possible impacts from displacement are more transitory as the
majority of birds are dispersing through the area. For the purposes of the assessment
a 2% mortality rate for auks and gannet displaced in the post-breeding period is
applied, which reflects the lower restrictions than during the breeding season, but the
slightly increased potential for mortality on guillemot and razorbill due to the ongoing
care required for young, as well as any stress incurred during the moult period when
foraging range is more limited.

The levels of impact (1-10%) are not fixed, but are to be used as a guide to assess
potential effects. However, they are considered to be suitably precautionary based on
the primary species potentially impacted (i.e., piscivorous seabirds with mobile and
often widespread prey that are therefore likely to have widespread foraging areas).

In order to assess the displacement effect the mean peak number of birds recorded
within Project One (plus appropriate buffer where applicable) during each of the two
or three seasons has been used in the first instance. The mean peak number within
each season is considered sufficiently precautionary.

Based on the apportioning of collision and displacement mortality rates to species’
SPA populations in Annex B, it was concluded that those qualifying features from the
SPAs presented in Table 4.4 have the potential for a LSE arising from Project One
alone and will be considered further as part of the information to inform an
appropriate assessment.

Potential likely significant effects from Project One alone on qualifying
species at designated SPAs.

Site Species

Fulmar (displacement), Gannet (collision and displacement),
Kittiwake (collision and displacement), Herring gull (collision),
Guillemot (displacement), Razorbill (displacement), Puffin
(displacement).

Forth Islands

Gannet (collision and displacement).
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4.3.182

4.3.183

4.3.184

4.3.185

4.3.186

4.3.187

4.3.188

4.3.189

This shows that LSEs due to collision mortality and operational displacement could
not be discounted for qualifying features of two sites: Flamborough Head and
Bempton Cliffs SPA, and the Forth Islands SPA.

For qualifying species from the Flamborough Head and Bempton Cliffs SPA it is
assumed that all impacts on adults during the breeding period are on birds from that
SPA, as these birds are in foraging range, hence why in many cases a LSE could not
be discounted.

This is precautionary as Project One is beyond the mean maximum foraging ranges
for the majority of the seabirds’ breeding at that SPA (see Annex C). Outwith the
breeding season birds from any colony may occur in the development area but it is
not known from which colony they originate.

For fulmar and gannet other SPAs may be within foraging range of Subzone 1 in the
breeding season, but evidence (e.g., Wakefield et al., 2013 for gannets) suggests
that connectivity is likely to be trivial at best.

For birds recorded during the non-breeding period it is assumed that the number of
individuals potentially impacted is in direct proportion to the size of the colony,
irrespective of the distance from Project One. Therefore, for the purposes of this
assessment the proportion of birds occurring in the proposed development area
outwith the breeding season is assumed to correlate directly with the size of the
relevant breeding colony. Only collision and displacement to gannets from the Forth
Islands SPA, the next nearest colony (after Flamborough Head and Bempton Cliffs
SPA) was taken forward to the next stage.

In-combination Screening of Likely Significant Effects

The Habitats and Birds Directives require that the LSEs arising from a plan or project
should be assessed for both the project alone and in-combination with other plans or
projects (PINS 2013).

Species or habitats upon which it is determined that there is a potential for LSEs and
are therefore screened into the appropriate assessment stage of the HRA process
are also considered to have the potential for an in-combination impact.

Selection of Projects

A number of planned projects and on-going activities in the southern North Sea have
been identified as having the potential to impact in-combination on Natura 2000 site
features. This section presents the screening assessment for in-combination effects
which has been carried out on a ‘long list’ of other projects or plans, (see Appendix B
of Annex 4.5.1: Cumulative, Transboundary and Inter-related Effects Document’), to
identify which other projects or plans could have the potential for LSEs in-
combination with Project One. The approach to this screening of projects/plans is

4.3.190

4.3.191

4.3.192

described in Section 3.2 and includes consideration of data confidence, effect-
receptor pathways and spatial/temporal scales.

As discussed in Section 3.2, the range of projects to be included in the in-
combination assessment is dependent on the scale of the particular impact as well as
each species’ population distribution and behaviour (e.g., foraging range). Some of
the projects within the initial area of search have been excluded from assessment.
The Docking Shoal application has been refused development consent and so this
project has not been included in the in-combination assessment. Projects including
the Inch Cape and Methil offshore wind farms falling within Tier 2 were also excluded
from further assessment in the Environmental Statement Volume 2, Chapter 4:
Marine Mammals, as, although applications have been, or are due to be
submitted/approved, the Environmental Statements were not available, nor was
sufficient other information in the public domain, to inform this assessment and so
confidence was assessed as low and a meaningful assessment was not considered
possible. For Tier 3 projects, Hornsea Project Two was considered to have a medium
level of data confidence (i.e., information available in the public domain), as the
Project One EIA team was able to access more robust data for Project Two, thereby
allowing a meaningful in-combination assessment to be made.

Although some non-UK offshore wind farms may be within the potential zone of
influence for particular bird and marine mammal receptors, data on these projects
(including the relevant Environmental Statements) are largely unavailable and so
these could not be included within the assessment due to the rationale presented in
paragraph 4.3.190 above. In particular, information pertaining to the indicative
construction schedules for these projects with which to make a meaningful
assessment was unavailable. As an example, German projects generally do not carry
out collision risk modelling as part of their EIA process (meeting 18 December 2012,
BSH, German Federal Maritime and Hydrographic Agency). Of the non-UK offshore
wind farms within a potential in-combination zone of influence with Project One, the
Dutch Irene Vorrink and Lely offshore wind farms have been scoped out of the
assessment for birds as they have been fully operational since 1996 and 1994,
respectively.

The selection of projects within each of the ‘tiers’ described in paragraph 3.2.35 is
dependent on the particular impact as well as each species’ population distribution
and behaviour. Consequently, the projects identified within each tier differ between
birds and marine mammals (Table 4.5 and Table 4.6).
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Table 4.5 Details of other projects and plans considered in the marine mammal in-combination assessment.

Overlap of
operation
phase with
Project
One
operation

Overlap of
Number construction
of Dates of construction phase with
turbines Project One
construction

Approximate distance
from Project One (km)

Tier Phase Project/plan

2015-2019 (up to 5 years offshore construction in
up to three phases). Note: piling will occur over a
Project One 3 - Up to 332 maximum of 36 months of the construction period,
assuming a single vessel and a minimum of 18
months assuming two concurrent piling vessels.
_? On-going vessel movements associated with
o Aggregate extraction B Aggregate Areas 514/1 (was 102), Area 514/4 (was
2 | activities n/a 7.5-30 km n/a 105), 197, 106/1/2/3, 480, 440, 441/1/2, 408, ves ves
g 481/1/2 and 107
©
E Disposal Areas Yes (potential) Yes
©
> . . Numerous gas fields . .
8_ Oil and gas activities n/a within a 50 km buffer n/a On-going associated vessel movements Yes Yes
1 Lincs 2 27.05 km 75 Expected to be fully operational in 2013 Yes
Offshore construction commenced in 2013 with a
= Humber Gateway 2 6.88 km 73 target date for completion by spring 2015 ves
S | Teesside 1 100-150 km 27 2012-2013 Yes
17
c | Gunfleet Sands 3 - Demonstrator | 200-250 km 2 2013 Yes
O Demonstration project
g BARD Offshore 1 n/a 200-250 km 80 Under construction but no information on dates Yes
5 Thornton Bank Phase I n/a 200-250 km 30 Expected to be fully operational by mid-2013 Yes
Thornton Bank Phase Ill | n/a 200-250 km 18 Expected to be fully operational by mid-2013 Yes
Borkum Phase 1 n/a 200-250 km 40 Expected to be fully operational by Q3 2013 Yes
- Race Bank 2 23.03 km Upto 116 2014-2017 Yes Yes
Q
E Westernmost Rough 2 26.11 80 2013-2014 (offshore construction) Yes
2 2 | Dudgeon 2 41.66 km 168 2015-2016 Yes Yes
n L
2 S K Triton Knoll 2 2.22 km Up to 288 2017-2021 Yes Yes
(&)
o3 Dogger Bank Creyke Yes
o -
% 2_ Beck A and B 3 77.3 km Up to 300 2016-2021 Yes
%’ East Anglia One 3 159.4 km Up to 325 2016-2019 Yes Yes
O Galloper 2.5 150-200 km 140 2015-2018 Yes Yes
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Overlap of
operation
phase with
Project
One

Overlap of
Number construction
of Dates of construction phase with
turbines Project One
construction

Approximate distance

Tier Phase from Project One (km)

Project/plan

operation

London Array Phase Il 2.5 200-250 km Up to 65 2014-2016 Yes Yes
Kentish Flats Extension 2.5 200-250 km Upto 17 2013-2014 Yes Yes
Sheringham Shoal 2 51.11 km 88 Construction completed in 2013 Yes
Moray Firth (MORL) — Yes
Telford, Stevenson and 3 >300 km Up to 339 2015-2020 Yes
MacColl
Beatrice >300 km 142-277 2014-2018 Yes Yes
Neart na Gaoithe >300 km 64-125 2015-2016 Yes Yes
. : 150 (total Yes
Firth of Forth (Project 3 >300 km for two 2015-2019 Yes
Alpha and Project Bravo) .
projects)
Aberdeen European Yes
Offshore Wind n/a >300 km 11 Offshore commencing in 2015 Yes
Deployment Centre
Cygnus oil and gas n/a 159.4 km n/a Construction to be completed in 2015 Yes
platform
Potential vessel Yes
movements associated
with Aggregate
Application Areas 514/1, | n/a 0.5-18 km n/a On-going Yes
514/3, 493, 400, 439,
492, 506, 483, 490, 491
and 484
Yes
0
S Hornsea Project Two 3 50 km Up to 360 2016-2021 Yes
8
S
o]
> Tetney Sea-line
g Replacement (section of
5 the submarine sea line n/a 1.6 km n/a March-December 2014 Yes
TS which runs from the
Tetney Oil Terminal to an
offshore buoy)
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Table 4.6  Offshore wind farm projects considered within the ornithology in-combination assessment.

Overlap with
Project One
Construction Operation

Overlap with

Dates of Offshore Project One

Construction

Phase Offshore Wind Earm Distance from Subzone 1 Number of

+ 4 km buffer turbines

Hornsea Project One - 332 2016-2018 NA
Lynn and Inner Dowsing 100 km 54 Operational since March 2009 NA Yes
c_g Thanet 200-250 km 100 Operational since May 2010 NA Yes
2 Gunfleet sands I, Il and IlI 200-250 km 48 (+2 for phase | Phase | and Il operational since NA Yes
) 1) March 2010
(&)
8'.“0& Kentish Flats 200-250 km 30 Phase 1 operational since June NA Yes
2 2005
S : )
= Egmond aan Zee 150-200 km 36 Operational since 2007 NA Yes
@ Thornton Bank Phase | - 200-250 km 6 Operational since 2009 NA Yes
Greater Gabbard 2 200 km 140 Operational since 2012 NA Yes
Lincs 2 95 km 75 Due to be completed in 2013 NA Yes
Sheringham Shoal 2 70 km 88 To be completed in 2013 NA Yes
c
2 London Array Phase | 2 200-250 km 175 First foundation was installed in NA Yes
S March 2011, completion by
o 2013
5 Teesside 100-150 km 27 2012-2013 NA Yes
g BARD Offshore 1 200-250 km 80 To be completed end of 2013 NA Yes
c .
a Thornton Bank Phase Il 200-250 km 30 gg% operational by Quarter 4 NA ves
3]
= .
= Thornton Bank Phase Iil 200-250 km 18 Fully operational by Quarter 3 NA Yes
o 2013
Borkum Phase 1 200-250 km 40 Fully operational by Quarter 3 NA Yes
2013
Race Bank 75 km 88 2014-2017 Yes Yes
=]
E Humber Gateway 85 km 73 2012.-2015 Yes
_g »n Moray Firth Project One >300 km Up to 339 2015-2020 Yes Yes
=S MORL)
n .2 (
s 3 Dogger Creyke Beck - 117-389 2015-2017 Yes Yes
2o Projects A and B 3 50-100 km
= QO
§ < East Anglia One 3 50-100 km Up to 325 2016-2019 Yes Yes
§ Dudgeon 2 60 km 168 2015-2016 Yes Yes
Triton Knoll 2 53 km 50-96 2017-2021 Yes Yes
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Tier Phase

Offshore Wind Farm

Distance from Subzone 1

+ 4 km buffer

Number of
turbines

Dates of Offshore
Construction

Overlap with
Project One
Construction

Overlap with

Project One
Operation

Kentish Flats Extension 2.5 200-250 km Upto 17 2013-2014 Yes
Beatrice 3 >300 km 142-277 2014-2018 Yes Yes
Galloper 2.5 200 km 140 2015-2018 Yes Yes
London Array Phase I 2.5 200-250 km 166 2014-2016 Yes Yes
Westernmost Rough 2 90 km 80 2014-2017 Yes Yes
Aberdeen European >300 km 11 2014-2015 (consent sought for Yes
Offshore Wind 2013) NA
Deployment Centre -
Firth of Forth Phase 1 3 >300 km Up to 150 intwo | 2015-2019 Yes Yes
plans
Neart na Gaoithe >300 km 64-125 2015-2016 Yes Yes
Hornsea Project Two <50 km 360 2017-2021 Yes Yes
% Dogger Teesside - 120-400 (each) 2016-2021 Yes Yes
S Projects A and B 3 50-100 km
8 Dogger Teesside - 120-400 (each) 2016-2021 Yes Yes
: % Projects C and D 3 50-100 km
g East Anglia Three 3 50-100 km 120-240 2016-2019 Yes Yes
Ei East Anglia Four 3 50-100 km 120-240 2016-2019 Yes Yes
T Inch Cape 3 >300 km 180 2015-2019 Yes Yes
Moray Firth Project Two 3 >300 km unknown 2017-2020 Yes Yes
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4.3.193

4.3.194

4.3.195

4.3.196

SAC/SCI Features

The potential impacts for which other projects/plans listed in Table 4.5 were identified
as having a potential in-combination effect with Project One included:

. Direct physical injury/behavioural disturbance to marine mammals as a result of
underwater noise due to pile driving of foundations during construction;

. Direct behavioural disturbance to marine mammals as a result of underwater
noise from vessels and other construction/decommissioning activities;

. Direct physical injury to marine mammals as a result of collisions with
construction, operation and maintenance and decommissioning vessels; and

. Indirect physical injury to marine mammals as a result of changes to prey
species (fish) distribution and/or abundance due to increased suspended
sediment concentrations in the water column and sediment deposition on the
seabed and underwater noise from the installation of foundations, cables and
associated construction, operation and maintenance and decommissioning
activities.

In assessing the in-combination effect for Project One it is important to bear in mind
that other projects/plans under consideration will have differing potential for
proceeding to an operational stage and hence a differing potential to ultimately
contribute to an in-combination impact with Project One. For example, relevant
projects/plans that are already under construction are likely to contribute to an in-
combination effect with Project One (providing effect or spatial pathways exist),
whereas projects/plans not yet approved or not yet submitted are less certain to
contribute to such an impact, as some may not achieve approval or may not
ultimately be built due to other factors. For this reason all relevant projects/plans
considered in-combination alongside Project One have been allocated into ‘Tiers’
(see Section 3.2), reflecting their current stage within the planning and development
process.

A number of potential impacts were screened out of the in-combination assessment
for marine mammals, where these impacts were identified as being of small
magnitude (i.e., small spatial and/or temporal scale) and not significant, such that the
potential for in-combination effects with other projects/plans were considered to be
negligible. Impacts screened out have been discussed in paragraphs 4.3.92 to
4.3.124 and included: increased suspended sediment during construction, accidental
pollution during construction and operation, and noise generated from operational
turbines.

The in-combination assessment considers effects that may either be synergistic
(resulting from impacts which, when combined, give a greater effect than they would
acting separately), or additive (resulting from a similar impact which, when added
together, becomes greater in extent). Effects, such as those resulting from piling

4.3.197

4.3.198

4.3.199

B —

noise, however, are likely to extend over a much wider area and therefore in-
combination effects on harbour porpoise are assessed on a wider scale, with
reference to the North Sea as a whole, albeit with particular focus on the southern
North Sea marine mammal study area. In comparison, for pinnipeds the cumulative
effects of piling noise have been assessed within the southern North Sea marine
mammal study area. This is because of the strong links that The Wash and North
Norfolk Coast SAC population of harbour seals and the Humber SAC populations of
grey seals have with the Project One site and based on likely foraging ranges for
these species. This is consistent with the approach taken with the impact assessment
for Project One alone and this approach has been adopted since it is important to
understand potential effects at a population-level. Locations of developments within
the southern North Sea in relation to Project One are shown in Figure 4.3 of the
Environmental Statement Volume 2, Chapter 4: Marine Mammals.

Although some non-UK offshore wind farms may be within the potential zone of
influence for marine mammal receptors, data on these projects are largely
unavailable and so these could not be included within a detailed quantitative
assessment. In particular, information pertaining to the indicative construction
schedules for these projects with which to make a meaningful assessment was
unavailable.

In-combination physical injury/behavioural disturbance from underwater noise due to
construction piling and cable installation, vessel noise during construction, operation
and maintenance and decommissioning and removal of turbines/cables activities

The main source of an in-combination increase in subsea noise is pile driving activity
during construction of offshore developments. There is no Tier 1 assessment for in-
combination piling noise because as there are no offshore wind farm projects which
are currently under construction and are anticipated to overlap with the construction
phase, and therefore piling activity at Project One (see Table 4.5). For the Tier 2
assessment, there may be overlap in the construction phases of several Round 2 and
Round 3 offshore wind farms that are within the southern North Sea marine mammal
study area and include: Triton Knoll, Race Bank, Dudgeon, Dogger Bank Creyke
Beck A and B and East Anglia One which are all within 160 km of Project One.
Consequently, these projects have the most potential for an in-combination impact
since noise effects may occur in adjacent areas or even overlap.

Construction dates may also coincide with offshore wind farm projects further afield,
including Galloper, London Array Phase Il, Kentish Flats Extension and the Blyth
Demonstration Site which are within 250 km, and Moray Firth Project One, Neart na
Gaoithe, Firth of Forth (Project Alpha and Project Bravo), Beatrice and the Aberdeen
European Offshore Wind Deployment Centre, which are over 300 km from Project
One. Whilst the focus of the in-combination assessment on marine mammals is on
projects that have the most potential for in-combination effects (i.e., those in the
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4.3.200

4.3.201

4.3.202

4.3.203

4.3.204

4.3.205

southern North Sea marine mammal study area), this particular assessment also
considers a broader perspective by looking at projects in the North Sea as a whole.

There may be overlap in construction with Tier 3 projects including East Anglia Three
and Four, and Dogger Bank Teesside (see Table 4.5). However, based on
consideration of data confidence, these are excluded from the in-combination
assessment. Tier 3 projects therefore include all the projects listed above in
paragraph 4.3.198 for the Tier 2 assessment plus Hornsea Project Two and Tetney
Sea-line Replacement.

Installation of the Cygnus oil and gas platform (a Tier 2 project) and the Project One
offshore HVAC reactive compensation substation represent single installation events
of extremely short duration (i.e., hours to days) compared to the extended periods
over which offshore wind farm construction would be expected to occur (i.e., years)
and therefore these are not considered further in the in-combination assessment.

Potential in-combination LSEs due to underwater noise during the construction,
operation and maintenance and decommissioning phases of Project One have been
screened in for those Projects identified in Table 4.5.

In-combination changes to prey species availability and vessel collision

The scale over which some effects are considered depends largely on scale in
relation to the reference population. For example, screened in effects such as
increases in vessel traffic and changes to prey resources have been assessed within
a representative 50 km buffer of Project One (i.e., focussing the assessment on a
discrete area of the southern North Sea.

As discussed in paragraph 4.3.21 et seq., potential vessel collision and changes to
prey species distribution and/or abundance were identified as having the potential for
LSEs due to Project One alone, and these impacts and those projects within 50 km of
Project One (Table 4.5) have therefore been screened into the in-combination
assessment.

In-combination summary

Based on the results of the screening assessment (see paragraphs 4.3.92 et seq.)
and projects/plans considered in the in-combination assessment (see Table 4.5),
potential LSEs were identified for SAC/SCI qualifying marine mammal species due to
in-combination impacts with Project One (Table 4.7), and have been considered
further in Section 5.3.
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Table 4.7

Project One for marine mammals.

Natura 2000 Site Name

UK and non-UK SAC/SCIs with potential for in-combination LSEs with

Species

Grey seal
(Halichoerus

grypus)

Humber Estuary SAC (UK)

Berwickshire and North Northumberland
Coast SAC (UK)

Doggersbank pSCI (Netherlands)
Klaverbank pSCI (Netherlands)

Harbour seal
(Phoca vitulina)

The Wash and North Norfolk Coast SAC (UK)
Doggerbank SCI (Germany)

Doggersbank pSCI (Netherlands)

Klaverbank pSCI (Netherlands)

Harbour
porpoise
(Phocoena
phocoena)

SBZ 1/ ZPS 1 (Belgium)
SBZ 2/ ZPS 2 (Belgium)
SBZ 3/ ZPS 3 (Belgium)
Vlakte van de Raan pSCI (Belgium)

NTP S-H Wattenmeer und angrenzende
Klstengebiete SCI (Germany)

Doggerbank SCI (Germany)
Ostliche Deutsche SCI (Germany)
Sylter AuRenriff SCI (Germany)
Steingrund SCI (Germany)

Helgoland mit Helgolander Felssockel SCI
(Germany)

Hamburgisches Wattenmeer SCI (Germany)
Unterelbe SCI (Germany)
Borkum-Riffgrund SAC (Germany)

Nationalpark Niedersachsisches Wattenmeer
SCI (Germany)

Gule Rev SAC (Denmark)
Sydlige Nordsg SAC (Denmark)

Falaises du Cran aux oeufs et du cap gris-
nez, dunes du chatelet, marais de tardinghen
et dunes de wissant pSCI (France)

Bancs des Flandres pSCI (France)
Recifs Gris-nez Blanc-nez pSCI (France)

Ridens et dunes hydrauliques du detroit du
pas-de-calais pSCI (France)

Baie de canche et couloir des trois estuaries
pSCI (France)

Doggersbank pSCI (Netherlands)

Potential impact

Physical injury and/or
behavioural disturbance
(noise during construction,
operation/maintenance and
decommissioning)

Physical injury from
increased risk of vessel
collision

Indirect effect due to
change in prey species
availability

Species

Natura 2000 Site Name

Klaverbank pSCI (Netherlands)

Vlakte van de Raan SAC (Netherlands)
Noordzeekustzone SAC (Netherlands)
Noordzeekustzone Il pSCI (Netherlands)

Potential impact

4.3.206

4.3.207

4.3.208

SPA Features

The in-combination assessment considers only those sites and qualifying features for
which a LSE has been concluded for Project One alone, since it is considered that
the approach in Annex A is a suitably coarse filter to include those features that may
present a LSE in-combination with other sites, where Project One may contribute a
non-trivial level of impact. Where the impact is clearly trivial for Project One, then an
in-combination assessment is not considered necessary. This procedure was
discussed with Natural England and JNCC at a consultation meeting on 19 March
2013.

For the bird in-combination assessment, Scroby Sands has been operational since
2004 and so its effects on migratory birds are considered to be incorporated into the
baseline survey results for Project One from 2010 to 2012. Because it has been
operational over a long period, the data contained in its environmental impact
assessment would be of low confidence, particularly since survey and assessment
methods have evolved considerably. As a small site, its impact is expected to be
negligible. This is also considered to be the case for the two-turbine Beatrice
Demonstrator site in the Moray Firth, which has been operational since 2008, and the
two-turbine Blyth Wind Farm, Northumberland, operational since 2000. These sites
are therefore excluded from the in-combination assessment.

Data presentation and interpretation of other project data for ornithological in-
combination effects

Owing to the evolution of the methods used to determine impacts of offshore wind
farm projects on birds in the UK over the last decade, there is considerable variation
in style and detail of presentation of results and subsequent assessment in other
projects’ Environmental Statements and Technical Reports. In many cases,
particularly with the older, smaller Round 1 and 2 projects, no attempt has been
made to apportion predicted impacts between seasons, or between regional breeders
and non-regional breeders for example. Instead the total annual impact (e.g., collision
mortality, if this has been estimated) has been assessed against an undetermined
population, or a defined breeding population, as a 'worst-case' scenario, which would
likely overestimate actual impacts on (e.g. regional breeding populations), if it is
assumed all deaths are to this population.
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4.3.209 For some impacts, particularly disturbance-displacement related, often only a
qualitative assessment was deemed sufficient, and there is no reference to
displacement rates and/or mortality rates particular to that project.

4.3.210 It has therefore been concluded that if relevant, and directly applicable data for any
given species and from any given project are not included within the application
documentation published for that project, then there will be no attempt to produce,
apportion or reinterpret data for that site.

4.3.211 Whilst this may lead to an incomplete quantitative assessment, other projects have
been considered in a qualitative manner, acknowledging that they may contribute to
an in-combination impact.

4.3.212 It should be recognised that some projects are currently within the application
process (e.g., Dogger Bank Creyke Beck A and B, East Anglia One, Seagreen
Alpha/Bravo), and are known to be refining their predicted estimates of impacts
during ongoing consultations. These projects should therefore be seen as having
lower data confidence than would otherwise be the case.

4.3.213 The scope of projects for inclusion in the quantitative or qualitative in-combination
ornithological assessment is presented in (Table 4.8).
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Table 4.8 Scope of projects where data can be quantitatively or qualitatively included in ornithology in-combination collision risk and displacement assessments

Offshore Wind Farm

Collision Risk Assumptions and Conclusions in ES
Impact Assessment

Operational Displacement
Assumptions and conclusions in
ES Impact Assessment

Level of inclusion
in Project One In-
combination
assessment for
Collision Risk

Level of inclusion
in Project One In-
combination
assessment for
Displacement

Usage of Band (2000) model to estimate annual mortality
(gannet only Project One receptor considered). Disturbance to breeding and migratory
. N -
. Avoidance rate of 99'9.8/0 baSEd upon collision rate of birds considered separately, but in Annual Mortality o
Lynn and Inner Dowsing 0.01-0.02% for passerine migrants (Winkelman, 1992a). both cases onlv a qualitative approach onl Qualitative
Very low annual mortality rates predicted so no further was used yaq P ) y_
assessment was conducted and no significant effects ' Qualitative
predicted.
Use of Band (2000) r_nodel to create annual mortality rate Qualitative approach. No reference to o
Thanet based on a 99% avoidance rate. No further assessment mortality as a result 6f displacement Qualitative
on regional etc. mortality. y b ’
Qualitative approach only due to low numbers of each Qualitative approach. No reference to No quantitative
) i o approach itati
Gunfleet sands |, 1l and 1il species recorded. mortality as a result of displacement. Qup:Iitative Qualitative
- . Common tern and guillemot only No quantitative
1 Kentish Flats Sgrzz?;gregergjgﬁgtwge;nmrggg] er?ljeCt One VORs Project One VORs considered. approach Qualitative
' PP y- Qualitative approach only. Qualitative
Report on flight activity predicts annual mortality rates at
Egmond aan Zee W'r.]d _farm using Baf‘d model (Kru_gsveld etal., 2011). No data available. Qualitative
This is however mainly at a species group level and does
not determine seasonal distribution or regional impacts.
. Mean monthl
Lesser black-backed gull and great skua the only Project mortality rate)s/
One VORs considered. Only mean monthly mortality Qualitative approach based on o
Greater Gabbard rates presented for these species (at 99.82% avoidance opulation estimates. No reference to Quantitative Qualitative
p p pop | black
rate), with no regional apportioning. Qualitative resulting mortality. b( eisgr ﬁ‘c ) d
assessment for other species. g?ecates kﬂ: oﬁ?y)
Use of Band (2000) model. Predicted collisions on Annual Mortality
Lincs regional populations which equate to the Greater Wash Qualitative approach. No reference to only Qualitative
aerial survey sectors (95% avoidance used). No mortality as a result of displacement. litati
breakdown into seasons. Qualitative
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Offshore Wind Farm

Collision Risk Assumptions and Conclusions in ES
Impact Assessment

Level of inclusion
in Project One In-
combination
assessment for
Collision Risk

Operational Displacement
Assumptions and conclusions in
ES Impact Assessment

Level of inclusion
in Project One In-

combination

assessment for

No annual mortality estimates presented - instead a

The approach considers peak
population estimates within wind farm
and 1 km buffer and assigns a worst-

case mortality rate of 100%, i.e. that No mortality rates

Displacement

pass through the Wash on passage was thought to be
more appropriate. Various avoidance rates considered,
no apportioning to seasons or non-regional birds.

London Array Phase | thre_shold avoidance rate that is predicted to give all displaced birds will be effectively Qualitative Qualitative
significant effect. :
lost from the population. No
determination of seasonal distribution
or regional impacts.
Estimation of annual mortality on regional (Greater o 0 : Annual Mortality
Sheringham Shoal Wash) populations using the Band (2000) model and Qua[ltatlve bgsed on % of b|rd§ only Qualitative
: . feeding and importance of habitat .
98% avoidance. No breakdown into seasons. Qualitative
99.62% avoidance rate used. All deaths assumed to be Qualitative assessment - worst case .
: : Annual Mortality
, on one population - but not clear from the text whether would be complete displacement but | o
Teesside . ; . ) ; ) - only Qualitative
this is a regional or SPA population for each species. No | this was considered unrealistic. No litati
apportioning to seasons. link to mortality mentioned. Qualitative
Qualitative assessment in Triton Knoll
Annual mortality rate and 98% avoidance rate used. Environmental Statement based on
Humber Gateway Estimates taken from Triton Knoll Appropriate proportion of regional population found Qualitative
Assessment. within site and proportion that were
foraging.
For most species, assessment against regional
population using estimated annual mortality rates and
initially a 95% avoidance rate. No seasonal breakdown. _
For gannet, fulmar and lesser black-backed gull the Annual Mortality
Race Bank impact of predicted collisions over background mortality Qualitative approach. only Qualitative
on the estimated passage population deemed likely to Qualitative

Moray Firth Project One (MORL)

Different avoidance rates used for each species group -
from 98.5 to 99.5%. Presentation of breeding and non-
breeding mortality at 99.5% avoidance rate for each key
species

Failure rates for breeding rather than
any mortality assumed - numbers
displaced are presented (worst-case
and 'realistic’ case), but no mortality.
Apportioning did not consider
Flamborough Head and Bempton
Cliffs SPA.

Dogger Creyke Beck - Projects A
and B

Mean annual avoidance rate obtained from Band (2012)
model Option 3 is broken down into SPA mortality during
the breeding and non-breeding periods, and proportion
of adults. 98% avoidance rate used.

Matrix approach using 2010 and 2011
population estimates to derive a
species-specific mortality rate from a
chosen displacement rate and 2 km
buffer.

Qualitative
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Offshore Wind Farm

Collision Risk Assumptions and Conclusions in ES
Impact Assessment

Operational Displacement
Assumptions and conclusions in
ES Impact Assessment

Level of inclusion
in Project One In-
combination
assessment for
Collision Risk

Level of inclusion
in Project One In-
combination
assessment for
Displacement

Qualitative assessment only - 100%
Mean annual avoidance rate obtained from Band (2012) dlsplacement to peak_populatlon
i . ) : , estimates mentioned in some cases
. model is broken down into regional mortality during the . . .
East Anglia One . : ; . but no reference to resulting mortality Qualitative
breeding and non-breeding periods. 98% avoidance rate : : .
levels - assumption that birds will be
used. . ) :
displaced to surrounding region
(effectively zero mortality).
Annual mortality at a range of avoidance rates. o Annual Mortality
Compared to local/regional and east coast annual Qualitative approach. No reference to | o
Dudgeon : ; ) ; : only Qualitative
mortality rates for some species. No regional or seasonal | mortality as a result of displacement. litati
breakdown. Qualitative
Annual mortality only, but Appropriate Assessment
(DECC, 2013) assessed impacts on Flamborough Head
. and Bempton Cliffs SPA populations of gannet and Qualitative approach. No reference to o
Triton Knoll - - . . : Qualitative
kittiwake. SoS decision letter (11 July 2013) agreed with mortality as a result of displacement.
the use of 99% avoidance rate for gannet which is used
here. For kittiwake, 98% avoidance rate used.
. 0 . _
Kentish Flats Extension Annual mortality presented at a 98% avoidance rate. No Qualltetlve approach. N(_) reference to Qualitative
breakdown to regions or seasons. mortality as a result of displacement.
Band (2011) model estimates of annual and breeding App_roach consists of estimating radial
. : : avoidance around turbines. Numbers
. season mortality (99% avoidance). Allows estimates of . : ; o
Beatrice . . : displaced are predicted, but results in Qualitative
non-breeding season mortality, although no regional . i
i birds failing to breed rather than
population reference. )
mortality.
Annual collision mortality assessed against regional Qualitative assessment on regional
Galloper populations. Use of variant of Band et al. (2007) model . 9 Qualitative
populations.
adapted to offshore survey data
No mortality rates o
London Array Phase I As London Array Phase 1 As London Array Phase 1. o Qualitative
Qualitative
. . . I Annual Mortalit
Annual mortality rate at 95% avoidance. No apportioning | Qualitative approach. No reference to Y I
Westernmost Rough . ) i : only Qualitative
to season or regional populations. mortality as a result of displacement. L
Qualitative
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Offshore Wind Farm

Aberdeen European Offshore
Wind Deployment Centre

Collision Risk Assumptions and Conclusions in ES
Impact Assessment

For some VORs a 98% avoidance rate is used.
Separated into breeding/non-breeding season mortality
and apportioned to SPAs.

Level of inclusion
in Project One In-
combination
assessment for
Displacement

Level of inclusion
in Project One In-
combination
assessment for
Collision Risk

Operational Displacement
Assumptions and conclusions in
ES Impact Assessment

Qualitative approach for most VORs.
Matrix approach for auks was
assessed up to 100% mortality and
50% displacement. Range of mortality
apportioned to SPAs but no
seasonality.

Seagreen Alpha

Separation of annual mortality rate into breeding season,
and those from designated sites within mean maximum
foraging range. 98% avoidance rate assumed for all
species.

Matrix approach based on % of wind
farm site lost around turbines. 1%
mortality rate used to estimate
proportion of population affected. No
actual mortality rates presented. No
consideration of Flamborough Head
and Bempton Cliffs SPA.

Seagreen Bravo

Separation of annual mortality rate into breeding season,
and those from designated sites within mean maximum
foraging range. 98% avoidance rate assumed for all
species.

Matrix approach based on % of wind
farm site lost around turbines. 1%
mortality rate used to estimate
proportion of population affected. No
actual mortality rates presented. No
consideration of Flamborough Head
and Bempton Cliffs SPA.

Neart na Gaoithe

Collision mortality broken down into seasons and
regional population in Environmental Statement chapter
and months in Technical Appendix. Species-specific
avoidance rates used.

Assessment based on relative
importance of site from mean
population estimates, in relation to
regional numbers potentially present.
No reference to mortality rates as a
result of displacement - assumed that
birds will forage elsewhere.

Qualitative
Assessment

3 Hornsea Project Two

Same assumptions as Project One regarding regional
breeding populations and non-breeding season
populations.

Same assumptions as Project One -
species-specific and season-specific
displacement rates.
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4.3.214

4.3.215

4.3.216

4.3.217

4.3.218

4.3.219

In-combination Collision Mortality

In order to assess potential in-combination impacts arising from collision, results from
collision risk modelling have been used. Data from Project One is based on the
results from modelling using 332, 3.6 MW turbines. The selection of 332, 3.6 MW
turbines is precautionary as results from modelling collision using a larger number of
smaller turbines, predicts a higher level of impact compared to a smaller number of
larger turbines.

As described above, direct comparison of the collision risks predicted by the wind
farms in the wider area is problematic due to the differing assumptions made in the
calculations used in the different studies, and the limited amount of species data
presented in Environmental Statement chapters (e.g., Maclean et al.,, 2009).
Nevertheless, a combined quantitative and qualitative assessment of the in-
combination impacts posed by Project One in conjunction with other projects has
been undertaken, based on the information presented in other projects’ supporting
documentation available to date. The scope of assessment is presented in Table
4.10.

It is possible that migratory birds may pass through a number of projects within the
central North Sea each year and so the initial scope of the in-combination for collision
mortality has taken into account all relevant projects along the east coast of Britain
plus other non-UK projects.

Table 4.10 provides a summary of the collision modelling results of projects included
in the Tier 1 to Tier 3 in-combination collision risk assessment for each ornithological
receptor that was recorded in sufficient numbers at potential collision height to be
included in the Project One collision risk assessment. Due to a lack of compatible
project information it has not been possible to undertake a comprehensive
guantitative assessment. Suitable data from relevant projects are therefore presented
in each species assessment below, and this is considered alongside a qualitative
assessment for other projects.

Due to a lack of available information, the Tier 3 level assessment has been
restricted to a consideration of Project Two mortality estimates, which were obtained
using the 6 km transect Hornsea Zone survey data from years 1 and 2
(Environmental Statement Volume 5, Annex 5.5.1: Ornithology Technical Report,
Appendix C). It should however be noted that these results are preliminary and will be
subject to change upon completion of Project Two surveys and analysis.

The in-combination impact assessment has been separated into breeding season
and non-breeding season mortality, based on relevant reference populations. In-
combination impacts of Project One and different projects during the breeding season
have been based on mean maximum, or maximum foraging ranges given for each
species. For species breeding within foraging range of Project One, each essentially
has a main colony within mean maximum foraging range, which can be used to

4.3.220

4.3.221

4.3.222

4.3.223

4.3.224

determine the scope of the in-combination impact assessment (i.e., what projects
overlap with foraging range), assuming that the vast majority of collisions are on such
individuals from that colony.

For the purposes of this HRA, the definition of in-combination effects is the effect of
Project One alongside the effect of other developments on a single receptor.
Although further mortality will occur during the breeding season due to collisions from
birds from other colonies with other projects outside of foraging range (e.qg., kittiwakes
at Scottish east coast projects), Project One will contribute zero collisions to this as it
Is outside of foraging range, and so these projects not require inclusion in a breeding
season in-combination assessment.

During the non-breeding season birds from a wider geographical area will occur
within Project One. Collision risk modelling predicts that for seven species (fulmar,
common tern, Arctic tern, guillemot, razorbill, Arctic skua and great skua) low annual
collisions are predicted are predicted within the context of reference populations.
Apportioning the potential impact from these species across the possible suite of
SPAs for which they are qualifying species predicts virtually no impacts per year (see
Appendix B for Arctic skua and great skua).

For two species (little gull and common gull) there are little or no data available from
other offshore wind farms on predicted collision mortality. It therefore follows that
there is no potential for cumulative LSE and therefore, these species are not
considered further.

For great-black backed gull the predicted number of collisions of adults per year
apportioned across the relevant SPAs is presented in Appendix B. However, the
nearest SPA to Project One for which great black-backed gull is a qualifying species
is 430 km away and therefore beyond the maximum foraging range for great black-
backed gull during the breeding period. During the non-breeding period, great black-
backed gulls in northern Britain remain largely within 100 km of their breeding
grounds (Wernham et al., 2002) and therefore Project One will not have impact on
these sites and therefore no in-combination impact arising from Project One is
predicted to occur.

Based on results in Annexes A and B, the only qualifying features of any SPA that will
be taken forward to assessment for collision mortality are therefore gannet, kittiwake
and herring gull.
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4.3.225

4.3.226

4.3.227

4.3.228

4.3.229

In-combination Displacement

In-combination displacement impacts may arise from any and all plans or projects
occurring in the North Sea. Disturbance from vessels associated with commerce,
fishing, oil and gas, renewables, aggregates and other activities will all cause some
level of displacement. However, such displacement is localised and temporary and
cannot be quantified. The scale and temporary nature of the displacement impacts
are such that any displacement caused from other activities will not be measurable
in-combination with Project One.

Existing offshore wind farms may also cause a level of in-combination displacement
on a particular SPA population. This is difficult to quantify as birds displaced from one
development area may not always be the same as those displaced from another
location. However, a predicted total number of birds displaced can be estimated
based on applicants’ site specific data.

For Project One, the mean peak population estimates were based on the extent of
displacement (i.e., buffer zone around the wind farm), which was based references of
sensitivity to disturbance summarised in Langston (2010) and Furness and Wade
(2012), and in other literature sources. So, as described in Section 5.4 for example,
gulls have low sensitivity to disturbance/displacement, and so any displacement
impacts will extend no further than the wind farm itself, whereas a moderate
vulnerability species such as guillemot will show displacement up to a buffer of 1 km.

The scope of species included in the in-combination displacement section is the
same as those assessed in Section 5.4 for Project One alone (i.e., it is not
considered that there will be a significant displacement impact on species that are
only present within a study area briefly on migration). Project One is beyond
maximum foraging range of breeding colonies of migratory species, and so carries a
negligible connectivity — hence no in-combination impact is predicted during the
breeding season. Birds are unlikely to be present in the Subzone 1 during prolonged
periods in winter, and so again the impacts of displacement will be negligible. As a
result, Arctic skua, great skua, Arctic tern, common tern and little gull are therefore
excluded from the in-combination displacement assessment.

Species for which displacement impact could cause a LSE are the auks (guillemot,
razorbill and puffin), the kittiwake and the fulmar. All five species are considered to be
potentially impacted by displacement for Project One alone and therefore are subject
to an in-combination assessment at the nest stage of the HRA. All other regularly
occurring species, (e.g., gulls), do not exhibit any avoidance behaviour at offshore
wind farms and therefore no displacement impacts will occur.

4.3.230

4.3.231

4.3.232

Table 4.9

Flamborough Head and
Bempton Cliffs

In-combination Barrier Effects

No LSEs have been identified to be arising from barrier effects with Project One
alone. All the seabirds recorded within Subzone 1 have significantly large foraging
ranges during breeding and non-breeding periods (e.g. Wernham et al. 2002). Many
of the species migrate many thousands of kilometres each year and therefore are
capable of flying around or over offshore wind farms should they choose to do so.

The geographical spread of the offshore sites will ensure that it is unlikely that any
individual bird will encounter an in-combination barrier effect during migration or
passage and no in-combination impacts that will cause a LSE will occur.

In-combination Summary

Based on the results of the screening assessment for SPA bird species (Annexes A
and B), and the summary of in-combination effects above, it is judged that only those
species for which Project One has already been identified as having a LSE alone will
have a LSE in-combination (Table 4.9). For any other qualifying features of any other
SPAs, although it is acknowledged that it is possible that an in-combination effect
may occur due to the presence of wind farm projects, the proportion of the impact
magnitude attributable to Project One will not be significant in comparison with other
projects, and so an in-combination assessment is not required.

Potential in-combination
designated sites.

impacts on qualifying bird species at SPA

Site Species

Fulmar (displacement), Gannet (collision and displacement),
Kittiwake (collision and displacement), Herring gull (collision),
Guillemot (displacement), Razorbill (displacement), Puffin
(displacement).

Forth Islands

Gannet (collision and displacement).
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4.4

44.1

4.4.2

4.4.3

4.4.4

Test of Likely Significant Effect — Humber Assessment

As discussed in Section 1.5, the scope of the Humber assessment on the effects of
the Project One export cable landfall and onshore infrastructure focuses on the
Humber Estuary EMS (SAC, SPA, Ramsar) and other Natura 2000 sites with
potential connectivity to the Humber Estuary (i.e. sites with mobile features which are
known to transit through the Humber Estuary; see Figure 4.2). Annex E provides a
description of the Humber Estuary EMS, River Derwent SAC, Coquet Island SPA and
the Farne Islands SPA and background information on the qualifying features
(including extents of qualifying features) and the conservation objectives for these
sites. This information has been prepared with appropriate reference to the English
Nature (now Natural England) advice on the Humber Estuary European Marine Site,
given under Regulation 33(2) of the Conservation (Natural Habitats & c.) Regulations
1994 (English Nature, 2003). Annex E also provides information on the distribution of
qualifying features of the Humber Estuary EMS relative to the Project One area as
identified through the data sources and site specific surveys summarised in Section
3.2.

As the Project One export cable route corridor was located within the boundary of the
Humber Estuary SAC and SPA, with the export cable landfall located at Horseshoe
Point (see Figure 4.2) within the SAC and SPA boundary, no initial screening was
necessary to determine whether any Natura 2000 sites would be affected by the
proposed activities. Instead, a screening assessment was undertaken on the basis of
the known presence and distribution of the qualifying features within the Humber
Estuary (from both the Humber Estuary SAC, SPA and Ramsar and other Natura
2000 sites with potential connectivity; see Annex E) and the proposed onshore
components of Project One to determine whether Project One is likely to result in
LSEs on the designated features of European sites.

Effects on Conservation Objectives

The main predicted effect on SAC habitat features relates to temporary habitat loss
from cable installation in estuarine habitats (i.e., intertidal and subtidal habitats; see
Figure 4.3). The conservation objectives which may be affected by cable installation
in the Humber Estuary SAC are as follows:

. Reduction in extent of a number of SAC habitat features (see Table 2.1 for worst
case scenarios for temporary habitat loss); and

. Water quality (i.e. resuspension of contaminated sediments and increases in
suspended sediment concentrations).

The SAC species attributes which are most likely to be affected relate to disturbance
to migrating (in the case of lamprey) or breeding populations (in the case of grey
seal) within the SAC. Many of the population attributes associated with lamprey
species (e.g. age structure, ammocoete density and spawning activity; see Annex E,

4.4.5

4.4.6

Table 1.4) relate to effects on habitats further upstream (including within the River
Derwent SAC) and would not be affected by cable laying in the outer estuary. Effects
of plume effects from cable installation on adult and juvenile seal are not expected to
occur and have therefore been screened out of this assessment (Volume 2, Chapter
4: Marine Mammals). For SAC species features, the population attributes which may
be affected by cable installation within the Humber Estuary SAC and the River
Derwent SAC (lamprey species only) are as follows:

. Lamprey: River morphology (i.e., potential for artificial barrier effects from
suspended sediment plumes and EMF during operational phase);

. Lamprey: Water quality — Increase in suspended solids; and

. Grey seal: Accessibility of SAC for breeding (i.e., behavioural disturbance to
adult grey seals during the breeding season).

For SPA features, the population attributes likely to be affected by cable installation in
subtidal and intertidal habitats relate primarily to disturbance and displacement of bird
populations and effects on habitats on which these rely. The potential for LSE was
based on the peak counts recorded within the Horseshoe Point area, which was
considered in relation to current SPA population estimates, with a 1% threshold value
used as a rough guide. Also considered were the numbers recorded in the wider
WeBS sectors, as well as the population trend for the species, so that it was possible
that a species with a peak count of <1% at Horseshoe Point could have a LSE, or
one with a peak count >1% could not.

SPA qualifying features were largely absent or, if present, were recorded at low
abundances along the onshore cable route corridor and in the vicinity of the HVDC
converter/HVAC substation (see Annex F and the Environmental Statement Volume
3, Chapter 3: Ecology and Nature Conservation and Volume 6, Annex 6.3.9:
Wintering and Migratory Birds Survey). As such, no LSEs were predicted for SPA
qualifying features as a result of cable installation in these areas (see paragraph
4.4.10 and Table 4.11 and Table 4.12), as agreed with Natural England during Phase
4 consultation (see Table 1.1). Population attributes likely to be affected by cable
installation are as follows:

. Habitat extent: Temporary habitat loss due to cable laying operations (within the
intertidal and onshore cable route corridor) and construction of onshore HVDC
converter/HVAC substation (see Table 2.1 for worst case scenarios for habitat
loss and paragraph 4.4.3 for effects on designated habitats);

. Disturbance and displacement:. Temporary noise, vibration and visual
disturbance due to activities associated with cable laying (within the intertidal
and onshore cable route corridor) and construction of onshore HVDC
converter/HVAC substation (see Table 2.1 for worst case scenarios for area
affected by cable installation and duration of works); and
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4.4.7

4.4.8

4.4.9

4.4.10

4.4.11

. Indirect effects: Temporary reduction or redistribution of prey species due to
disturbance during cable installation, or changes in water quality due to increase
in suspended sediments etc. (see paragraph 4.4.3 for effects on designated
habitats).

Other SPAs with potential connectivity and potential for LSES

During consultation NE raised a concern that common tern may be migrating from
other SPAs where they are listed features and that the Horseshoe Point area has
been identified by NE to be a common tern roost site in late summer, likely coinciding
with birds on southward migration.

There are two SPAs further north on the east coast of England which have the
greatest likelihood of hosting common terns that may roost in the vicinity of the cable
landfall site. While there are other sites further north, these were in excess of 300 km
from the Horseshoe Point landfall and therefore not likely to be affected by the works
within the Humber Estuary. The two sites considered in the current assessment are
the Coquet Island SPA and Farne Islands SPA. Further details of these SPAs and
conservation objectives with respect to common tern are provided in Annex F.

Project One screening of likely significant effects

Table 4.10 presents the interest features of the Humber Estuary SAC and Ramsar
and the River Derwent SAC and the findings of the screening assessment. The
interest features of the Humber Estuary SPA and the Coquet Island and Farne
Islands SPAs are presented, with the findings of the screening assessment, in Table
4.11 and Table 4.12 respectively. The categories used to conclude potential for LSE
are presented in paragraph 3.2.24.

Construction

As described in Section 2.3, cable laying and construction of a HVDC
converter/HVAC substation and the intertidal cable route could result in temporary
habitat loss/disturbance, a potential increase in noise and visual disturbance as well
as a potential reduction in water quality.

Operation and Maintenance

As discussed in paragraph 2.3.3, cables are to be buried to a maximum depth of up
to 3 m, subject to a pre-construction cable burial assessment, with greater burial

4.4.12

4.4.13

4.4.14

4.4.15

depths (i.e. 5 m) only expected to be required in the intertidal and subtidal areas in a
limited number of places to allow for seasonal changes in seabed levels. These burial
depths were informed by data from the EA for Horseshoe Point on shoreline
topography over a 20 year period and bathymetric survey data covering a 13 year
period (see the Environmental Statement Volume 5, Annex 5.1.7: Landfall
Assessment, Section 3.6). Maintenance of cables is not expected as the target burial
depths should be adequate to ensure cables are not exposed during the operational
phase. Routine inspections of the export cables in the intertidal will be required during
the operational phase to confirm the status of the export cables and assess the risk of
cables becoming unburied (though exposure of cables is not expected to occur).

As detailed in paragraph 2.3.25, operational, maintenance and emergency access to
the intertidal at Horseshoe Point will be gained along the top of the sea defences
from Horseshoe Point car park when construction is complete, with suitable
protection for vehicle access will be agreed with the EA Disturbance to designated
habitats will therefore be minimal and no LSE is predicted as a result of access to the
intertidal during the operational phase (see Table 2.1).

As discussed in paragraph 2.4.4, onshore cables will not require frequent or
significant maintenance measures to be undertaken and any such activities will likely
be limited in frequency and not out of keeping with typical levels of activity on
agricultural land.

As such, operational impacts (with the exception of EMF effects on lamprey; see
Table 2.1) related to this have been screened out of the assessment.

Decommissioning

To minimise environmental disturbance at the export cable landfall site during
decommissioning, the cables will remain buried with the cable ends cut, sealed and
securely buried as a precautionary measure. Similarly, the onshore cable route
corridor will be left in place in the ground with the cable ends cut at the onshore
substation. As detailed in the Environmental Statement Volume 1, Chapter 3: Project
Description, the case for decommissioning the onshore substation in the event of the
wind farm being decommissioned will be reviewed in discussion with the transmission
system operator and the regulator in the light of any other existing or proposed future
use of the onshore substation.
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Table 4.10 Screening matrix of the potential effects on the qualifying features of the Humber Estuary SAC and Ramsar and River Derwent SAC (lamprey only).

Qualifying Feature

Estuaries

Mudflats and sandflats not covered by
seawater at low tide;

Salicornia and other annuals colonising
mud and sand.

Potential Effects

Humber Estuary SAC and Ramsar

Extent: Temporary habitat loss during cable laying operations in the
intertidal.

Water quality: Temporary increase in suspended sediments, resuspension
of sediment bound contaminants and smothering during cable laying.

LSE

LSE as these habitats occur at the Horseshoe Point landfall site and are
likely to be directly affected by the proposed works (see Figure 4.3 and
Annex E for details of habitat extents and locations of qualifying habitats
relative to Project One).

Atlantic salt meadows (Glauco-
Puccinellietalia maritimae);

Embryonic shifting dunes;

Shifting dunes along the shoreline with
Ammophila arenaria (‘white dunes”).

Humber Estuary SAC and Ramsar

Extent: Temporary habitat loss/disturbance during cable laying operations
in the intertidal.

Potential for LSE as these habitats occur at the Horseshoe Point landfall
site, though may not be directly affected by the proposed works (see
Figure 4.3 and Annex E for details of habitat extents and locations of
gualifying habitats relative to Project One).

Estuaries

Mudflats and sandflats not covered by
seawater at low tide;

Salicornia and other annuals colonising
mud and sand ;

Embryonic shifting dunes;

Shifting dunes along the shoreline with
Ammophila arenaria (‘white dunes”).

Humber Estuary SAC and Ramsar

Extent: Temporary habitat disturbance due to access to the intertidal
during the operational phase for routine inspections of export cables in the
intertidal.

No LSE as a result of access during the operational phase as access to
the intertidal will be gained along a permitted access route and will result
in minimal disturbance to qualifying features.

Sandbanks which are slightly covered
by sea water all the time;

Dunes with Hippophae rhamnoides ;
Fixed dunes with herbaceous
vegetation (‘grey dunes’);

Coastal lagoons;

Standing open water and canals.

Humber Estuary SAC and Ramsar

No predicted effects due to distance between cable route and qualifying
feature (i.e., sandbanks and dune habitats) and the use of HDD to avoid
qualifying features (i.e., coastal lagoons).

No LSE as, although some of these habitats occur at the Horseshoe Point
landfall site, these will not be affected by cable laying operations (see
Figure 4.3 and Annex E for details of habitat extents and locations of
gualifying habitats relative to Project One).

Sea lamprey Petromyzon marinus;
River lamprey Lampetra fluviatilis.

Humber Estuary SAC and Ramsar and River Derwent SAC
Lamprey — Water quality: Temporary increase in suspended sediments
during cable laying in the intertidal.

Lamprey — River morphology: Disruption of migratory pathways, or
creation of artificial barriers during cable laying operations and operational
phase (i.e., EMF).

Potential for LSE as these species may occur in the vicinity of the cable
laying operations.

Grey seal Halichoerus grypus.

Humber Estuary SAC and Ramsar

Grey seal — Accessibility of SAC for breeding: Disturbance to grey seal
due to underwater noise and collision risk between cable installation
vessels and adult seals.

Potential for LSE as this species may occur in the vicinity of the cable
laying operations.

Natterjack toad Bufo calamita.

Humber Estuary Ramsar

No predicted effects due to likely absence of this species from the cable
route.

No LSE, as breeding ponds and appropriate terrestrial habitats do not
occur in the vicinity of Horseshoe Point or the onshore cable route.
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Table 4.11

Qualifying Feature
Bittern

Screening matrix of the potential effects on the qualifying features of the Humber Estuary SPA.

Potential Effects

Breeding and wintering:
Habitat extent: Temporary habitat loss due to cable laying operations and construction of HYDC
converter/HVAC substation.

Disturbance and displacement: Temporary noise, vibration and visual disturbance due to
activities associated with cable laying and construction of the onshore HVDC converter/HVAC
substation.

Indirect effects: Temporary reduction or redistribution in prey items due to disturbance caused by
installation activities, or a change in water quality due to increase in suspended sediments.

LSEs

No LSE as no bitterns were recorded during surveys. Habitat
surrounding cable landfall, onshore cable route corridor and onshore
HVDC converter/HVAC substation is unsuitable for this species.

Marsh harrier

Breeding:
Habitat extent: Temporary habitat loss due to cable laying operations and construction of HVDC
converter/HVAC substation.

Disturbance and displacement: Temporary noise, vibration and visual disturbance due to
activities associated with cable laying and construction of the onshore HVDC converter/HVAC
substation.

No LSE as cable landfall area is unsuitable breeding habitat for this
species. Recorded single individuals are probably passage or
wandering individuals and area is of little importance to SPA
population.

No LSE for onshore cable route corridor and onshore HVDC

converter/HVAC substation as there was no evidence of feeding or
roosting during surveys.

Avocet Breeding and wintering: No LSE as this species is largely absent from the Horseshoe Point
Habitat extent: Temporary habitat loss due to cable laying operations and construction of HYDC | landfall site due to unsuitable habitat (peak of 0.3% of current SPA
converter/HVAC substation. population). No LSE for onshore cable route corridor or onshore HVDC
Disturbance and displacement: Temporary noise, vibration and visual disturbance due to conv%rtzr/ '}IVAC Isubstgtlog as th's. sg:eues was either absent or
activities associated with cable laying and construction of the onshore HVDC converter/HVAC recorded at very low abundances In these areas.
substation.

Indirect effects: Temporary reduction or redistribution in prey items due to disturbance caused by
installation activities, or a change in water quality due to increase in suspended sediments.

Little tern Breeding: No LSE as this species no longer breeds in the vicinity of Horseshoe
Habitat extent: Temporary habitat loss due to cable laying operations and construction of the Point landfall site, with the small number of individuals recorded during
onshore HVDC converter/HVAC substation. WeBS counts only likely to be loafing or feeding offshore away from
Disturbance and displacement: Temporary noise, vibration and visual disturbance due to the nearest colonies. .
activities associated with cable laying and construction of the onshore HVDC converter/HVAC No LSE for onshore cable route corridor or onshore HVDC
substation. converter/HVAC substation as this species was either absent or
Indirect effects: Temporary reduction or redistribution in prey items due to disturbance caused by recorded at very low abundances in these areas.
installation activities, or a change in water quality due to increase in suspended sediments.

Hen harrier Wintering: No LSE as the sandy substrate at Horseshoe Point is unsuitable for

Habitat extent: Temporary habitat loss due to cable laying operations and construction of the
onshore HVDC converter/HVAC substation.

Disturbance and displacement: Temporary noise, vibration and visual disturbance due to
activities associated with cable laying and construction of the onshore HVDC converter/[HVAC
substation.

foraging hen harrier, although with occasional individuals recorded
during baseline surveys, the area may form a minor part of the
wintering range of the SPA population. Birds disperse from roost sites
during daylight hours so are unlikely to be affected by activities.

No LSE for onshore cable route corridor or onshore HVDC
converter/HVAC substation as this species was either absent or
recorded at very low abundances in these areas.
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Qualifying Feature
Bar-tailed godwit

Potential Effects

Wintering and on passage:
Habitat extent: Temporary habitat loss due to cable laying operations and construction of the
onshore HVDC converter/HVAC substation.

Disturbance and displacement: Temporary noise, vibration and visual disturbance due to
activities associated with cable laying and construction of the onshore HVDC converter/HVAC
substation.

Indirect effects: Temporary reduction or redistribution in prey items due to disturbance caused by
installation activities, or a change in water quality due to increase in suspended sediments.

LSEs

Potential for LSE as the species is known to roost near the cable
landfall site in numbers that are potentially significant in the context of
the SPA population (up to 13% of current SPA value, although
numbers appear to be highly variable between and within years).

No LSE for onshore cable route corridor or the onshore HVDC
converter/HVAC substation as this species was either absent or
recorded at very low abundances in these areas.

Golden plover

Wintering:
Habitat extent: Temporary habitat loss due to cable laying operations and construction of the
onshore HVDC converter/HVAC substation.

Disturbance and displacement: Temporary noise, vibration and visual disturbance due to
activities associated with cable laying and construction of the onshore HVDC converter/HVAC
substation.

Indirect effects: Temporary reduction or redistribution in prey items due to disturbance caused by
installation activities, or a change in water quality due to increase in suspended sediments.

Potential for LSE as the species was found near the cable landfall site
in numbers that are potentially significant in the context of the SPA
population (<16% of current value), despite considerable growth since
the citation figure.

No LSE for onshore cable route corridor or the onshore HVDC
converter/HVAC substation as this species was either absent or
recorded at very low abundances in these a