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Chapter 9 Benthic Ecology figures are presented in Volume 2: Figures and listed in
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9.1 Benthic Grab Sample Locations
9.2 Offshore Development Area in the Context of the Former East Anglia Zone
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9.4 Infaunal Abundance

9.5 Infaunal Diversity
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Chapter 9 Benthic Ecology appendices are presented in Volume 3: Appendices
and listed in the table below.

Appendix Title

number

9.1 East Anglia TWO and East Anglia ONE North Offshore Cable Corridor Benthic Sampling
Strategy

9.2 East Anglia TWO and East Anglia ONE North Benthic Factual Data Report
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Glossary of Acronyms

BGS British Geological Society

BTO British Trust for Ornithology

CIA Cumulative Impact Assessment

CMACS Centre for Marine and Coastal Studies

cSAC Candidate Special Area of Conservation

DCO Development Consent Order

DECC Department of Energy and Climate Change

EAOW East Anglia Offshore Wind

EC European Commission

EEC European Economic Community

EIA Environmental Impact Assessment

EMF Electromagnetic Field

EMODNET European Marine Observation and Data Network

EPP Evidence Plan Process

ES Environmental Statement

ETG Expert Topic Group

EU European Union

FEPA Food and Environmental Protection Agency

FERA Food and Environment Research Agency

HDD Horizontal Direct Drilling

HM Her Majesty‘s

HRA Habitats Regulations Assessment

HVAC High Voltage Alternating Current

HVDC High Voltage Direct Current

IEEM Institute of Ecology and Environmental Management

IPC Infrastructure Planning Commission

JNCC Join Nature Conservation Committee

LAT Lowest Astronomical Tide

MarLIN Marine Life Information Network

MARPOL International Convention for the Prevention of Pollution from Ships

MCZ Marine Conservation Zone

MESH The Mapping European Seabed Habitat Project

MMO Marine Management Organisation

MNNS Marine Non-Native Species

MPS Marine Policy Statement

NBN National Biodiversity Network

NE Natural England

NPL National Physical Library

NPS National Policy Statement

NSIP Nationally Significant Infrastructure Project

ODPM Office of the Deputy Prime Minister

OES Ocean Energy Systems

OSPAR The Convention for the Protection of the Marine Environment of the North-East
Atlantic

PDS Project Design Statement

PEIR Preliminary Environmental Information Report

PEMP Project Environmental Management Plan

REC Regional Environmental Characterisation

SAC Special Area of Conservation
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SMRU Sea Mammal Research Unit

SNCB Statutory Nature Conservation Body
SPA Special Protection Area

SPR ScottishPower Renewables

SSSI Site of Special Scientific Interest

UK BAP United Kingdom Biodiversity Action Plan
UXO Unexploded Ordnance

ZEA Zonal Environmental Appraisal
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Glossary of Terminology

Applicant

East Anglia TWO Limited

East Anglia TWO project

The proposed project consisting of up to 75 wind turbines, up to
four offshore electrical platforms, up to one offshore
construction operation and maintenance platform, inter-array
cables, platform link cables, up to one operational
meteorological mast, up to two offshore export cables, fibre
optic cables, landfall infrastructure, onshore cables and ducts,
onshore substation, and National Grid infrastructure.

East Anglia TWO windfarm site

The offshore area within which wind turbines and offshore
platforms will be located.

Evidence Plan Process

A voluntary consultation process with specialist stakeholders to
agree the approach to the EIA and the information required to
support HRA.

Horizontal directional drilling
(HDD)

A method of cable installation where the cable is drilled beneath
a feature without the need for trenching.

Inter-array cables

Offshore cables which link the wind turbines to each other and
the offshore electrical platforms, this will include fibre optic
cables.

Landfall

The area (from Mean Low Water Springs) where the offshore
export cables would make contact with land, and connect to the
onshore cables.

Meteorological mast

An offshore structure which contains metrological instruments
used for wind data acquisition.

Natura 2000 site

A site forming part of the network of sites made up of Special
Areas of Conservation and Special Protection Areas designated
respectively under the Habitats Directive and Birds Directive.

Offshore cable corridor

This is the area which will contain the offshore export cable
between offshore electrical platforms and landfall jointing bay.

Offshore development area

The East Anglia TWO windfarm site and offshore cable corridor
(up to Mean High Water Springs).

Offshore electrical platform

A fixed structure located within the windfarm area, containing
electrical equipment to aggregate the power from the wind
turbines and convert it into a more suitable form for export to
shore.

Offshore export cables

The cables which would bring electricity from the offshore
electrical platforms to the landfall, this will include fibre optic
cables.

Offshore construction, operation
and maintenance platform

A fixed structure required for construction operation and
maintenance personnel and activities.

Offshore platform

A collective term for the offshore construction operation and
maintenance platform and the offshore electrical platforms.

Platform link cable

An electrical cable which links one or more offshore platforms,
this will include fibre optic cables.

Safety zones

A marine area declared for the purposes of safety around a
renewable energy installation or works / construction area
under the Energy Act 2004.

Scour protection

Protective materials to avoid sediment being eroded away from
the base of the foundations as a result of the flow of water
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9.1
1.

Introduction
This chapter of the Preliminary Environmental Information Report (PEIR)
describes the ecology of the seabed (benthic ecology) within the East Anglia
TWO offshore development area in the context of the wider southern North
Sea. Potential impacts are assessed and mitigation measures identified where
appropriate.

This chapter has close links to and should be read in conjunction with Chapter
10 Fish and Shellfish Ecology and Chapter 13 Commercial Fisheries.
Chapter 10 Fish and Shellfish Ecology addresses the ecological impacts on
fish and shellfish receptors while Chapter 13 Commercial Fisheries
addresses the potential impacts on commercially important fish and shellfish
fisheries.

Other chapters that are linked with benthic ecology or that cover impacts that
are related to those in this chapter include:

e Chapter 7 Marine Geology, Oceanography and Physical Processes;
e Chapter 8 Marine and Sediment Quality;

e Chapter 11 Marine Mammals; and

e Chapter 12 Ornithology.

This chapter is supported by the following Appendices:

e Appendix 9.1 East Anglia TWO and East Anglia ONE North Offshore Cable
Corridor Benthic Sampling Strategy; and

e Appendix 9.2 East Anglia ONE North and East Anglia TWO Benthic
Factual Data Report.

This section of the PEIR was written by Royal HaskoningDHV and has been
prepared in consideration of the relevant National Policy Statements (NPS)
guidance (see section 9.4.1). This chapter incorporates survey results and
advice from contributors including Bibby HydroMap and Benthic Solutions
Limited. Technical information has drawn upon the results of the East Anglia
Zonal Environmental Appraisal (ZEA) surveys and Regional Environmental
Characterisation (REC) studies, as well as data gathering campaigns,
undertaken to inform the East Anglia THREE and East Anglia ONE
Environmental Impact Assessments (EIAS).

EA2-DEVWF-ENV-REP-IBR-000804-Chapter 9 Benthic Ecology Page 1
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9.2 Consultation

6. Consultation is a key driver of the Environmental Impact Assessment (EIA)
process, and continues throughout the lifecycle of a project, from its initial
stages through to consent and post-consent. To date, consultation with regards
to benthic ecology has been undertaken through formal submission of the
Scoping Report to the Planning Inspectorate in November 2017 (ScottishPower
Renewables (SPR) 2017) and through engagement with the key statutory
consultees. This has been facilitated by the Evidence Plan Process (EPP) and
related Expert Topic Group (ETG) meetings held in April 2017 and March 2018,
described within Chapter 5 EIA Methodology. Feedback received through this
process has been incorporated into the PEIR where appropriate and will be
updated for the final assessment submitted with the Development Consent
Order (DCO) application. Responses from stakeholders have been captured in
Table 9.1 below and a reference included to where responses are addressed
within this Preliminary Environmental Information Report (PEIR).

7. Further consultation will continue to be undertaken once the PEIR is made
available and during further ETG meetings conducted between PEIR
submission and the DCO application submission.

Table 9.1 Consultation Responses
Consultee

Date/
Document

Comment Response / where addressed in

the PEI

Marine 12/04/2017 Agreed that there is Following changes to the offshore
Management ETG sufficient data currently cable corridor route it was decided to
Organisation, Meeting 1 available from the East conduct a more rigorous sampling
Natural Anglia Zone Environmental | strategy in the offshore cable
England and Appraisal to inform the East | corridor. See Appendix 9.1 East
Cefas Anglia TWO windfarm site Anglia TWO and East Anglia ONE
and discreet areas of the North Export Cable Corridor
offshore cable corridor and | Benthic Ecology Sampling
therefore further data Strategy. Also see section 9.4.2.3
collection need only focus Primary Data Collection.
on areas of the offshore
cable corridor where there
are data gaps.
Natural 08/12/2017 NE doesn’t necessarily Table 9.2 identifies and provides
England Scoping agree that because the justification for the worst case
Response turbine numbers have been | scenarios for each potential impact
reduced the impacts on with regard to benthic ecology.
benthic ecology receptors Depending on the impact and
have been reduced. foundation type the worst case
Admittedly, the impacts will | assumption varies between 75 250m
be occurring over a smaller | wind turbines and 60 300m wind
area, but if larger turbines turbines and has been detailed as
are used this probably

EA2-DEVWF-ENV-REP-IBR-000804-Chapter 9 Benthic Ecology

Page 2




East Anglia TWO Offshore Windfarm
Preliminary Environmental Information Report

SCOTTISHPOWER
RENEWABLES

Consultee

Date/
Document

Comment

Response / where addressed in
the PEI

equates to larger piles and

hammer energies, and
could still have potentially
large impacts upon benthic
ecology, fish, marine
mammals and geophysical
processes. A full
assessment of these larger
turbines and thus piles is
needed to assess their
potential effects.

such in Table 9.2

Natural
England

08/12/2017

Scoping
Response

The developers must
ensure sufficient
geophysical surveys are
carried out to identify the
actual areas of Sabellaria
spinulosa reef to
successfully mitigate or
microsite around extensive
reefs.

The Applicant is committed to micro-
siting around Sabellaria reef where
practicable and in line with best
practice guidance. Due to the
transient nature of Sabellaria reef
there is a high chance that any areas
identified in 2017/2018 surveys will
have moved or changed size by the
time construction is due to begin in
2025. Therefore, it is believed there
is limited benefit in identifying
localised mitigation measures at this
stage. Pre-construction geophysical
surveys will be undertaken to identify
the potential areas of Sabellaria reef,
any areas to be avoided (i.e. by
micrositing of cable routes and
turbine foundations) will then be
agreed with the MMO in consultation
with Natural England and secured
through the Monitoring Plan and
Annex 1 Mitigation Plan.

See embedded mitigation section
9.3.3 and assessment section
9.6.1.1.

Natural
England

08/12/2017

Scoping
Response

Impacts during construction
do not mention the
potential need for sand
wave levelling for cable
installation. Based on
experience from other
offshore energy projects,
Natural England questions
whether the impacts can be
regarded as ‘relatively

Worst case scenario with regard to
sand wave levelling outlined in
impact 6 in Table 9.2 and an
assessment of the potential for
permanent habitat loss as a result of
sand wave levelling is provided in
section 9.6.1.6. Additionally, an
assessment of the temporary
physical disturbance and increases

in suspended sediment due to sand

EA2-DEVWF-ENV-REP-IBR-000804-Chapter 9 Benthic Ecology
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Consultee

Date/
Document

Comment

Response / where addressed in
the PEI

small’ and urges the
developer to assess the
worst case scenario with
reasonable precaution.

wave levelling is included within
sections 9.6.1.1 and 9.6.1.2.

Marine 08/12/2017 If there is any possibility It is envisaged that a worst case of

Management Scoping that the physical foundation | up to 44m of each monopile

Organisation or cable structure is not foundation below the seabed and all
Response . . .

(MMO) going to be fully removed buried sections of cables of up to
below the seabed during 373km of cable would be left in situ
decommissioning, the following decommissioning. The
MMO recommends that the | potential impacts of permanent
potential impact of habitat loss resulting from foundation
permanent habitat loss on or cable infrastructure not being fully
the benthos should be removed during decommissioning is
scoped in for consideration | provided in section 9.6.3.2.
in the ES.

Marine 08/12/2017 The MMO suggests that Potential EMF effects on benthic

Management Scoping additional and more recent | ecology receptors are assessed in

Organisation Response evidence is needed to section 9.6.2.5.
support the exclusion of
Electromagnetic fields
(EMF) on benthic
invertebrates from the
impact assessments.

Marine 08/12/2017 The MMO recommends Further information was provided at

Management Scoping that further evidence is ETG meetings to evidence the highly

Organisation Response provided as to how the localised nature of the potential
conclusion to scope out impacts on benthic ecology receptors
transboundary impacts was | and it was therefore agreed that this
reached. impact could be scoped out. See

ETG meeting minutes response
below.

Marine 08/12/2017 The MMO agrees that it is The potential impact of the

Management Scoping important that benthic remobilisation of contaminated

Organisation sampling be undertaken to | sediments on benthic receptors is

Response

cover all areas not
previously covered by the
Zone Environmental
Appraisal (ZEA) survey. Of
particular importance are
any areas where the
sediment appears to be
muddy, as muddy sediment
types are most likely to
retain contaminants which

assessed in section 9.6.1.3. Also
see Chapter 8 Marine Water and
Sediment Quality.
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Date/

Document

Comment

Response / where addressed in
the PEI

Consultee

are likely to be mobilised

when disturbed.

Marine 08/12/2017 The MMO requests that The potential impact of underwater
Management Scoping SPR provide further noise during the operational phase is
Organisation Response justification as to the included within the assessment. See
reasons for scoping out the | section 9.6.2.6.
potential impact of
underwater noise and
vibration on benthic
habitats during the
operational phase.
Marine 08/12/2017 The MMO recommends The potential impact of the disposal
Management : that the potential impact of | of dredged or drilled material is
S Scoping : . . o
Organisation Response dredged or drilled material included within the Temporary
disposal on the benthos Physical Disturbance impact
should be included in the assessment, see section 9.6.1.1.
ES.
The Planning 08/12/2017 The Inspectorate does not It was agreed with the MMO at an
Inspectorate and agree that the impact of ETG meeting on 15/05/2018 (see
20/12/2017 permanent habit.at loss belqw) that the impac_t of permanent
respectively during co_ns_truc_:t|on and habitat I_oss from the mstallatpn of
decommissioning can be foundations and scour protection
Scoping scoped out as no should be assessed under the
Response supporting information has | operational phase only.
been provided. Habitat loss resulting from seabed
preparation (i.e. sand wave levelling)
for foundations and cable installation
is assessed as a construction impact
in section 9.6.1.6.
Regarding decommissioning
impacts, an assessment of the
potential impacts of permanent
habitat loss is provided in section
9.6.3.2.
The Planning 20/12/2017 The Inspectorate does not | The impact of underwater noise on
Inspectorate Scoping agree that the impact of benthic invertebrates during the
underwater noise and construction, operation and
Response

vibration can be scoped out
as no supporting
information has been
provided.

decommissioning phases is
considered in sections 9.6.1.4,
9.6.2.6 and 9.6.3 respectively.
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Date/
Document

Comment

Response / where addressed in
the PEI

Consultee

20/12/2017

The Planning The Inspectorate does not | Discussions with the MMO at an
Inspectorate Scoping agree that the impact of the | ETG meeting in March 2018 (see
colonisation of foundations | below) concluded that colonisation of
Response . . .
and cable protection during | foundation structures need only be
construction and considered as an operational impact
decommissioning can be as colonisation will increase during
scoped out as no the lifetime of the project and will
supporting information has | therefore be more significant during
been provided. the operational phase.
The Planning 20/12/2017 The Inspectorate advises Impact of dredge material disposal
Inspectorate Scoping that consideration should on benthic receptors considered as
Response be given to the potential for | part of temporary physical
impacts of dredge material | disturbance impact. See section
disposal on benthos. Ifitis | 9.6.1.1.
concluded that there could
be significant impacts, this
receptor should be included
in the assessment and the
scope agreed with the
MMO.
Natural 19/01/2018 In agreement that data See Appendix 9.1 East Anglia
England Response to gaps arose following TWO and East Anglia ONE North
updated amendment of the offshore | Export Cable Corridor Benthic
benthic cable corridor and that the Ecology Sampling Strategy. Also
sampling proposed sampling strategy | see section 9.4.2.3 Primary Data
adequately covers the new | Collection.
strategy
scope proposed offshore cable
corridor routes.
Marine 04/04/2018 The MMO suggests using The Applicant is committed to micro-
Management Response to dropdown camera siting around Sabellaria reef where
Organisation benthic techniques to survey practicable and in line with best
. potential S. spinulosa reef practice guidance. Due to the
sampling . - . . .
strategy areas |d§nt|f|ed during transu'ent na.lture of Sabellaria reef
document geophysical surveys. there is a high chance that any areas

identified in 2017/2018 surveys will

have moved or changed size by the
time construction is due to begin in

2025.

Therefore, it is believed there is
limited benefit in identifying localised
mitigation measures at this stage.
Pre-construction geophysical surveys
will be undertaken to identify the
potential areas of Sabellaria reef, any
areas to be avoided (i.e. by

EA2-DEVWF-ENV-REP-IBR-000804-Chapter 9 Benthic Ecology
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Date/

Consultee

Document

Comment

Response / where addressed in
the PEI

micrositing of cable routes and
turbine foundations) will then be
agreed with the MMO in consultation
with Natural England and secured
through the Monitoring Plan and
Annex 1 Mitigation Plan.

See assessment section 9.6.1.1.

Marine 04/04/2018 Agree that single grab Grab sample locations within the
Management samples at 1km intervals offshore cable corridor are overlaid
.. Response to . . .
Organisation benthic using a grid-based onto UK SeaMap and presented in
. approach is acceptable Figure 9.1.
sampling
however recommended
strategy .
that survey locations are
document .
overlaid onto UK SeaMap
to ensure adequate
coverage of habitats
present.
Marine 04/04/2018 The MMO suggests A 0.1m2 Hamon sediment grab was
Management Response to surveying at a similar time used to collect samples in the
Organisation benthic of year and using the same | offshore cable corridor and for the
sampling type of sediment grab as ZEA. Grabs in the offshore cable
the Zonal Environmental corridor were taken between the 30t
strategy .
Appraisal (ZEA). of March and the 19t of May and
document
grabs for the ZEA were undertaken
between July 2010 and January
2011.
Marine 15/05/2018 Agree that data sources The data sources which have been
Management Comments outlined in the benthic used to inform the assessment are
Organisation, on Expert ecology method statement | detailed in section 9.4.2 and include
Natural Topic Group (SPR 2017) provide those stated in the Method
England and (ETG) sufficient baseline Statement.
CEFAS . information for robust EIA
meeting 2 .
minutes — without the need for
dedicated benthic faunal
Agreement
Log surveys.
Marine 15/05/2018 Content that results of the Appendix 7.1 and 7.2 describe the
Management Comments project and cumulative results of the wave modelling. This
Organisation, on ETG wave modelling shows no impact is assessed within Chapter 7
Natural meeting 2 potential for significant Marine Geology, Oceanography
England and minutes — effect on benthic receptors. | and Physical Processes.
Cefas
Agreement
Log
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Date/
Document

Comment

Response / where addressed in
the PEI

Consultee

15/05/2018

Marine Content with the approach | A discussion of the routeing of the
Management Comments to minimise impacts on export cable to avoid local
Organisation on ETG Coraline Crag and local sandbanks and areas of Coraline
meeting 2 sandbanks through routing | Crag is provided in the assessment
minutes — export cable to the south of | of temporary physical disturbance in
the Coraline Crags. the offshore cable corridor, see
Agreement . .
section 9.6.1.1.2 and Figure 9.12.
Log
Marine 15/05/2018 Agree that transboundary Appendix 7.2 shows transboundary
Management Comments effects on benthic ecology impacts on benthic ecology receptors
Organisation on ETG to be scoped out on the are highly unlikely and therefore can
. basis of localised effects. be scoped out of the assessment.
meeting 2
minutes —
Agreement
Log
Marine 15/05/2018 Evidence provided for Potential EMF effects on benthic
Management Comments scoping out EMF impacts ecology receptors are considered in
Organisation on ETG on benthic receptors section 9.6.2.5.
. suggest that EMF does
meeting 2 .
. have the potential to affect
minutes — .
benthic invertebrates,
Agreement .
Lo although studies
d undertaken to date are
limited in terms of species
tested. Therefore, EMF
effects should be scoped in
to the EIA assessment.
Marine 15/05/2018 Agree that the impact of Potential effects from a loss of
Management Comments permanent habitat loss habitat as a result of the placement
Organisation on ETG from the placement of of turbine foundations and scour
meeting 2 foundations and scour protection are assessed in section
. protection should be 9.6.2.1.
minutes —
assessed under the
Agreement tional oh |
Log operational phase only.
Marine 15/05/2018 Agreed that the impact of Potential effects from a loss of
Management Comments permanent habitat loss as a | habitat resulting from seabed
Organisation on ETG result of seabed preparation are assessed in section
. preparation should be 9.6.1.6.
meeting 2 .
: considered a part of the
minutes — i
construction phase
Agreement )
impacts.
Log
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Date/
Document

Comment

Consultee

15/05/2018

Response / where addressed in
the PEI

Marine Agreed that colonisation of | Potential effects from the
Management Comments foundation structures colonisation of foundations and cable
Organisation on ETG should be included as an protection are considered during the
. operational impact only. operational phase only. See section
meeting 2
. 9.6.2.4.
minutes —
Agreement
Log
Marine 15/05/2018 Agreed that the impact of Potential effects from the introduction
Management Comments the introduction of non- of marine non-native species
Organisation on ETG native species to be (MNNS) is presented in section
meeting 2 included as a separate 9.6.2.7. This has been included as
minutes — impact and not included in an operational impact only as this is
Agreement the assessment of when it is likely to be most
Log colonisation of foundations, | significant. This is as a result of the
scour and cable protection | introduced artificial substrate, over
(introduced artificial time, acting as a potential ‘stepping
substrate). stone’ for MNNS and allowing them
to become established.

Ongoing public consultation has been conducted through a series of Public
Information Days (PIDs) and Public Meetings. PIDs have been held throughout
Suffolk in November 2017, March 2018, and June / July 2018 with further
events planned in 2019. A series of stakeholder engagement events were also
undertaken in October 2018 as part of consultation phase 3.5. These events
were held to inform the public of potential changes to the onshore substation
location. This consultation aims to ensure that community concerns are well
understood and that site specific issues can be taken into account, where
practicable. Consultation phases are explained further in Chapter 5 EIA
Methodology. Full details of the proposed East Anglia TWO project
consultation process will be presented in the Consultation Report which will be
submitted as part of the DCO application. No issues with regard to benthic
ecology were raised by community consultees during any of the PIDs.

9.3 Scope

9.

10.

The East Anglia TWO windfarm site is located in the southern North Sea and is
within the former East Anglia Zone. At its nearest point, the East Anglia TWO
windfarm site is located approximately 31km from the port of Lowestoft and
32km from Southwold, both settlements being along the East Anglia coast.

The offshore cable corridor includes two potential routes from the landfall to the
East Anglia TWO windfarm site. The northern route passes to the north of the
Southwold Aggregates Area and Southwold Transhipment Area and would
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11.

9.3.1
12.

13.

14.

9.3.2
15.

16.

allow for a connection to an offshore electrical platform in the north of the East
Anglia TWO windfarm site. The southern route passes to the south of the
Southwold Aggregates Area and Southwold Transhipment Area and allows for
connection to an offshore electrical platform in the centre or south of the East
Anglia TWO windfarm site.

Detailed site description is provided in Chapter 6 Project Description.

Study Area
The benthic ecology assessment for the proposed East Anglia TWO project
has, where appropriate, been divided into two study areas:

e The East Anglia TWO windfarm site; and
e The East Anglia TWO offshore cable corridor.

Within this chapter, these study areas are also placed within the context of the
former East Anglia Zone and wider southern North Sea. The East Anglia TWO
windfarm site, the offshore cable corridor and landfall location are shown in
context within the former East Anglia Zone in Figure 9.2. Note that where both
areas are relevant the term ‘offshore development area’ is used.

The study area for benthic ecology is determined by the range of potential
impacts. Direct impacts will be located within the East Anglia TWO windfarm
site and offshore cable corridor and indirect impacts will be determined by the
extent of and range of potential changes to marine physical processes (see
Chapter 7 Marine Geology, Oceanography and Physical Processes). The
magnitude of change on marine physical processes in the far-field (beyond
approximately 1km) is unlikely to be sufficient to result in a discernible impact
on benthic ecology (see Appendix 7.1 and 7.2).

Worst Case

The design of the proposed East Anglia TWO project (including number of wind
turbines, layout configuration, requirement for scour protection, electrical
design, etc.) is not yet fully determined, and may not be known until sometime
after the DCO has been granted. Therefore, in accordance with the
requirements of the Project Design Envelope (also known as the Rochdale
Envelope) approach to EIA (Planning Inspectorate 2018) (as discussed in
Chapter 5 EIA Methodology), realistic worst case scenarios in terms of
potential effects upon benthic ecology are adopted to undertake a precautionary
and robust impact assessment.

Definition of the worst case scenarios has been made from consideration of the
proposed East Anglia TWO project that is presented in Chapter 6 Project
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Description, alongside the mitigation measures that have been embedded in
the design (section 9.3.3).

9.3.2.1 Foundations

17.

18.

19.

20.

The Applicant is considering several different sizes of wind turbine between 250
and 300m blade tip height for the proposed East Anglia TWO project. To
achieve the maximum 900MW installed capacity there would be between 75
(250m) and 48 (300m) turbines.

In addition, up to four offshore electrical platforms, one construction, operation
and maintenance platform, one meteorological mast, up to 20 buoys (LiDAR,
wave recording and guard) plus offshore cables are part of the worst case.

A range of foundation options are currently being considered, these include:

e Wind turbines and meteorological mast — monopile, four-legged jacket on
piles, four-legged jacket on suction caissons, gravity-base structure and
suction caisson;

e Offshore electrical and construction, operation and maintenance platforms —
eight-legged jacket on piles, eight-legged jacket on suction caissons and
gravity-based structure.

The largest seabed footprints are associated with gravity-based structures while
the foundations which cause the greatest amount of seabed disturbance (when
scour protection is factored in), are four or eight-legged jackets on suction
caissons.

9.3.2.2 Programme

21.

The indicative offshore construction window is expected to be approximately 27
months. For further information on programming see Chapter 6 Project
Description.

9.3.2.3 Boulder Clearance

22.

23.

High-resolution, pre-construction geophysical surveys would identify any
requirement for boulder clearance within the offshore development area. A
review of the geophysical survey data carried out for the site reveals that, given
the low proportion of large boulders in the area, it is likely that micrositing
around boulders would be possible.

Where boulders are in the path of the cable plough they would be removed by
the pre-lay grapnel run, dedicated plough or grab, from within the footprint of
the pre-lay grapnel run and therefore disturbance associated with their
movement is captured within the parameters in section 9.3.2.4.1.1.
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24,

Superficial boulders will also need to be cleared around wind turbine
foundations at the locations where jack-up legs will be placed on the seabed to
ensure a safe jacking up procedure. Whilst the need and extent of this activity
will be informed by the detailed pre-construction geophysical information,
boulders will only be cleared for the areas over which the jack up legs will be
placed. Therefore, the disruption to the seabed that may occur as a result of
this activity would not exceed the disruption already quantified for jacking up.
Superficial boulders would be side-cast locally in an area presumed to already
host boulders on the basis that there is a need to move them anyway.

9.3.2.4 Cable Installation Footprints
9.3.2.4.1 Pre-installation works

9.3.2.4.1.1Pre-lay Grapnel Run

25.

A pre-lay grapnel run would be carried out to clear any debris (including
boulders) in advance of installation of cables. A conservative maximum width
of seabed disturbance along the pre-lay grapnel run of 20m has been assumed
to account for potential future increases in cable laying plough and pre-lay
grapnel run requirements. For example, the width of the export cable installation
plough being used on East Anglia ONE is 5.5m wide.

9.3.2.4.1.2Sand Wave Levelling

26.

The potential for sand wave levelling (pre-sweeping) has been assessed as a
potential strategy for cable installation to ensure the cables are installed at a
depth below the seabed surface that is unlikely to require reburial throughout
the life of the project. A final decision on this would be made post-consent,
following acquisition of high-resolution geophysical data to inform final project
design.
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27.

28.

29.

Indicative sand wave levelling (pre-sweeping) volumes removed for export
cable, array cable and platform link cables would be up to 1,050,000m3
(550,000m? in the windfarm site and 500,000m? in the offshore cable corridor).
This volume is based on the under construction East Anglia ONE project which
is similar in scale and is in a similar geographical area to the proposed East
Anglia TWO project. The sediment released at any one time would be subject
to the capacity of the dredger. For sand wave levelling in the East Anglia TWO
windfarm site, the maximum width of pre-sweeping would be approximately
20m depending on the depth of sand waves and thus the area of temporary
disturbance would be encompassed by the parameters in the pre-lay grapnel
run (see section 9.3.2.4.1.1) above. For pre-sweeping in the offshore cable
corridor, the profile of levelling works along the export cables would be 60m
wide, with an average depth of 2.5m and a slope gradient of 1:4. An assumption
of 10km of sand wave levelling / pre-sweeping in the offshore cable corridor
results in an area of seabed of up to 800,000m? being affected by sand wave
levelling / pre-sweeping in the offshore cable corridor. Any required sand wave
levelling would be in discrete areas and not along the full length of the corridor.

Sediment arisings from sand wave clearance in the offshore cable corridor
would be deposited back within the offshore cable corridor at locations which
avoid any sensitive features (if present). It is anticipated that the offshore cable
corridor would be designated as a disposal area post consent in consultation
with the MMO and Natural England. A decision on whether or not any
potentially sensitive features identified within these disposal sites warranted
avoidance, would also be discussed with the MMO and Natural England at this
time. No sand wave levelling / pre-sweeping or disposal is anticipated in the
near shore section of the offshore cable corridor, subject to findings of the
detailed pre-construction geophysical survey.

The worst case scenario for the volume of sediment arising from foundation
preparation in the East Anglia TWO windfarm site would be associated with
preparation for 75 of the 250m four-legged suction caisson foundations. The
seabed preparation area per turbine foundation would be 6,948m?2, resulting in
a total footprint of 521,072m? and a sediment volume of 1,779,891m?3 (based on
a maximum depth of seabed preparation of 5m). In addition, levelling of a
maximum area of 37,312m? per offshore electrical and construction operation
and maintenance platform resulting in a footprint of 186,560m? and a volume of
668,800m3. Sediment arising within the East Anglia TWO windfarm site would
be deposited back into the windfarm site in an area which avoids agreed
sensitive features and is outwith the vicinity of foundation locations and cable
routes.
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9.3.2.4.1.3Removal of Existing Disused Cables

30.

There are two out of service cables in the East Anglia TWO windfarm site (the
Atlantic Crossing 1 cable and the Hermes North Cable (see Figure 17.1)).
Discussions with the Applicant and the owners of these cables are due to be
undertaken however it is anticipated that much of the disused cable within the
final array layout and up to 1,000m of each disused cable in the offshore cable
corridor could be removed pending agreement with cable owners. This would
also be subject to UXO and high-resolution magnetometer surveys to determine
the full extent of the cables in the offshore development area. Depending on the
impact, worst case parameters for either removing or crossing cables are
detailed in Table 9.2.

9.3.2.4.2 Cable Burial

31.

Following the pre-installation cable works as described in section 9.3.2.4.1, the
cables would be installed and buried. The following methods may be used for
cable burial and the final burial technique would be dependent on the results of
the pre-construction surveys and post-consent procurement of the cable
installation contractor however it is likely that the majority of the cable will be
installed using a plough:

e Ploughing (worst case scenario with an indicative installation disturbance
width (including area disturbed by spoil) of 20m;

e Trenching or cutting; and
e Jetting.

9.3.2.4.2.1Export cables

32.

33.

The maximum length of disturbance caused by ploughing during export cable
installation would be 160km based on an average plough length of 80km per
cable for a total of two cables each requiring separate installation by the worst
case of ploughing. The area of disturbance caused during ploughing would be
encompassed by the pre-lay grapnel run which takes up a 20m wide swathe.
This area is exclusive of that taken up for sand wave levelling in the offshore
cable corridor as described in section 9.3.2.4.1.2.

This results in a maximum area of seabed disturbance of 3,200,000m? when
considering a disturbance width of 20m.

9.3.2.4.2.2Inter-array and Platform Link Cables

34.

The maximum area of disturbance caused by installation of the inter-array and
platform link cables would also be encompassed by the pre-lay grapnel run.
Assuming that a pre-lay grapnel run is carried out over the whole length of inter-
array and platform link cables (up to 200km and 75km respectively), an area of
disturbance of up to 4,000,000m? and 1,500,000m? respectively would occur.
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9.3.2.4.2.3Volumes of sediment affected

35.

36.

37.

The installation of subsea cables has the potential to disturb the seabed down
to a depth of up to 5m. It is difficult to estimate the actual volumes of sediment
(and subsequent suspended sediment levels) that would be affected during
installation of cables however the types and magnitudes of effects that could be
caused have previously been assessed within an industry best-practice
document on cabling techniques (BERR 2008). This document has been used
alongside expert judgement and analysis of site conditions to inform the
assessment.

It is anticipated that the changes in suspended sediment concentration due to
cable installation would be less than those arising from the disturbance of near-
surface sediments during foundation installation activities at any one location,
including seabed preparation (see Table 9.2), with the location of release
changing as work progresses along the cable routes. Therefore, the overall
sediment release volumes at any one location would be low and confined to
near the seabed along the alignment of the cable route and the rate at which
sediment is released into the water column would be relatively slow. Providing
an overall figure for total sediment release would be uninformative as the
release will be episodic and be spread the full length of the offshore cable
corridor.

Modelling simulations undertaken for the East Anglia ONE export cable
installation (ABPmer 2012b) confirm the expert-based judgement and provide
the following quantification:

e Sand-sized sediment (which represents most of the disturbed sediment)
would settle out of suspension within less than 1km from the point of
installation within the offshore cable corridor and persist in the water column
for less than a few tens of minutes.

e Mud-sized material (which represents only a very small proportion of the
disturbed sediment) would be advected a greater distance and persist in the
water column for hours to days.

e In water depths greater than 20m LAT, peak suspended sediment
concentrations would be typically less than 100mg/l, except in the
immediate vicinity (a few tens of metres) of the release location.

¢ In shallow water depths nearer to the coast (less than 5m LAT) the potential
for dispersion is more limited and therefore the concentrations are likely to
be greater, approaching 400mg/l at their peak. However, these plumes
would be localised to within less than 1km of the location of installation and
would persist for no longer than a few hours.

EA2-DEVWF-ENV-REP-IBR-000804-Chapter 9 Benthic Ecology Page 15



¥

East Anglia TWO Offshore Windfarm ‘QCOTTISHPOWER
Preliminary Environmental Information Report

38.

e After 180 hours following cessation of installation activities any plume would
have been fully dispersed.

There are similarities in water depth, sediment types and metocean conditions
between the offshore cable corridor for East Anglia ONE and for the proposed
East Anglia TWO project making the earlier modelling studies a suitable
analogue for the present assessments. Additionally, the above quantifications,
particularly those relating to deeper waters, would be relevant to sediment
affected in the windfarm site during inter-array and platform link cable
installation.

9.3.2.4.2.4Cable Laying Vessel Anchor Footprints

39.

Another potential source of seabed disturbance during cable burial is from the
anchoring of the cable laying vessel in shallow waters. At present, the number
and location of anchoring points cannot be predicted until the pre-construction
geophysical surveys are undertaken and the final cable routes are determined.
However, following best practice, anchoring points would avoid agreed sensitive
features, and thus, this is not considered further in the assessment.

9.3.2.4.3 Landfall

40.

The export cable landfall would be made to the north of Thorpeness using
Horizontal Direct Drilling (HDD). There will be no works in, or access required
to, the intertidal zone that could result in an impact, therefore intertidal impacts
are not assessed further.

9.3.2.4.4 Cable Protection

9.3.2.4.4.1Unburied Cable

41.

Due to the largely sandy nature of the offshore development area (see Figure
9.3), cable burial through ploughing is expected to be possible throughout with
the exception of cable crossing locations. The areas which would be occupied
by cable protection are based on calculations stated in Chapter 6 Project
Description Table 6.20 and are outlined below in Table 9.2. It is expected that
any requirement for cable protection would be considerably reduced following
further detailed design studies.

9.3.2.4.4.2Cable Crossing

42.

There are four potential crossings with operational cables. Of the three other
operational cables which interact with the proposed East Anglia TWO project,
two traverse the East Anglia TWO windfarm site and offshore cable corridor and
one passes solely through the offshore cable corridor. When the out of service
Atlantic Crossing 1 cable is included, as a worst case, it is estimated that there
could be up to 30 cable crossings which would all be subject to agreement with
cable owners.
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43.

44,

For export cables it is also assumed there would be up to 30 cable crossings.

At each crossing, protection would be installed to prevent damage to existing
operational cables. Each East Anglia TWO cable (export, inter-array or platform
link) would then be placed on top of the layer of protection with a further layer of
cable protection placed on top of that. The worst case form of cable protection
would be rock as opposed to concrete mattresses, however based on East
Anglia One, which is currently being constructed, it is likely that many of the
crossings will use concrete mattresses. The worst case dimensions of rock
cable protection for cable crossings would be 8.50m wide and 160m long. The
maximum height of crossings would be 2.25m.

9.3.2.4.4.3 Types of cable protection

45.

46.

The following types of cable protection options may be used with the final option
decided during the final design of the project:

e Rock placement — the laying of rocks on top of the cable which is effective
on crossings and other areas requiring protection;

e Concrete mattresses — prefabricated flexible concrete coverings that are
laid on top of the cable;

e Uraduct — a protective shell which comes in two halves and is fixed around
the cable to provide mechanical protection. Used in short spans at
crossings or where there is a high chance of damage from falling objects.

The areas of habitat affected by cable protection are outlined in Table 9.2.

9.3.2.4.5 Vessel Footprints

47.

Jack-up vessels may be used to install the wind turbines, offshore platforms
and meteorological mast, the jack-up legs will be placed on the seabed causing
disturbance for which a worst case footprint of 3,000m? per single jack-up
operation has been assumed. A conservative assumption estimates that the
jack up vessel would need to reposition three times for each installation. A
worst case jack-up footprint of 9,000m? per foundation has therefore been
assumed as a worst case.

9.3.2.5 Maintenance
9.3.2.5.1 Turbines and Offshore Platforms

48.

49.

Periodic maintenance throughout the East Anglia TWO windfarm site would be
required during operation. These works will have minimal impact on benthic
ecology however the placement of jack up vessel legs during maintenance
activity has been considered to provide a comprehensive assessment.

It has been assumed that there may be a requirement for a jack-up vessel to
visit each wind turbine once every two years to carry out maintenance. It has
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50.

been assumed that, for maintenance purposes, the vessel would jack-up once
at each turbine location resulting in a disturbance footprint of 3,000m? per
turbine. Therefore, as a worst case, a temporary disturbance footprint from jack-
up vessels during maintenance activities of 112,500m? per annum has been
assumed.

Vessels using anchors also have potential to impact on the benthos and so up
687 trips to the site per annum for work vessels has been assessed.

9.3.2.5.2 Cable Repairs

51.

52.

53.

During the life of the proposed East Anglia TWO project, there should be no
need for scheduled repair or replacement of the subsea cables however
periodic inspection would be required and where necessary, reactive cable
repairs and reburial would be undertaken.

While it is not possible to determine the number and location of repair works
that may be required during the life of the project, an estimate of five
maintenance activities requiring the use of a cable laying vessel per year has
been assessed.

In most cases a cable failure would lead to the following operation:

e Vessel anchor placement;

e Exposing / digging up the damaged part of the cable using jetting (3m
disturbance width);

e Cutting the cable — assumed to be approximately 300m of export cable
although length subject to the nature of the repair or whole length of an
array cable (up to 4km although in reality, individual inter-array cables
would be much shorter);

e Lifting the cable ends to the repair vessel;

e Jointing a new segment of cable to the old cable;

e Lowering the cable (and joints) back to the seabed; and
e Cable burial, where possible.
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9.3.2.5.3 Cable Reburial

54.

55.

56.

There is potential for cables to become exposed due to migrating sand waves,
although this is unlikely if pre-sweeping is used to bury the cables below the
reference seabed level. Various types of monitoring may be required which will
be outlined in the final DCO application. This will likely include details of a
cable burial survey to ensure cables remain buried and to inform on the need
for cable reburial. The details of any required monitoring would be determined
post consent in consultation with the MMO and Natural England.

The definitions of the worst case scenarios have been made from consideration
of Chapter 6 Project Description.

Table 9.2 outlines the worst case scenarios for each identified impact. Where
percentage areas affected have been calculated, these are based on a total
windfarm site area of 255km? and an offshore cable corridor area of 123km?
which results in a total offshore development area for the assessment of
378km?. As a worst case, the offshore cable corridor area has been calculated
based on the northern route (see Figure 9.2) which has the largest area of the
two routes and from which the worst case export cable length was calculated. It
would not be realistic to combine the areas for both route options as in reality
only one of these routes will be used following final design of the project.
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Table 9.2 Realistic Worst Case Scenarios

Impact

Construction

Parameter

Justification / Rationale

Impact 1: Temporary
physical disturbance

Worst case scenario for an individual foundation would be 250m wind
turbines with four-legged jacket suction caisson foundations. Worst
case preparation area per 250m wind turbine = 6,947.63m?

Seabed preparation area for offshore development area:

Seabed preparation for 75 x 250m wind turbine on four-legged jackets
with suction caissons = 521,072m?2.

Four offshore electrical platforms and one construction, operation and
maintenance platform each with a seabed preparation area of 37,312m?
=186,560m?2.

One operational meteorological mast assumed to be the same as
seabed preparation for one 250m wind turbine with four-legged jacket on
suction caissons foundation which is conservative = 6,948m?

Pre-lay grapnel run with a 20m wide swathe along the whole length of
cable routes would disturb the following areas:

e 160km export cable = 3,200,000m? (approximately 2.6% of the
northern offshore cable corridor from which the worst case
export cable length was calculated) and would occur over an up
to one year period.

e 200km of inter-array cable = 4,000,000m?
e  75km of platform link cable = 1,500,000m?

Sand wave levelling in the offshore cable corridor would result in an area
of up to 800,000m? being disturbed.

The temporary disturbance relates to seabed preparation
and cable installation. The footprint of infrastructure
including cable protection is assessed as a permanent
impact in O&M impact 1.

It should be noted that the seabed preparation area for
foundations is less than the footprint of the foundation
scour protection.

The area affected by sand wave levelling in the windfarm
site would be encompassed by the pre-lay grapnel run
while the area affected in the offshore cable corridor
would differ at up to 800,000m? due to a wider (60m)
dredge being required.
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Parameter

Justification / Rationale

Jack up barge seabed footprint for 75 foundations (based on a jack up
barge footprint of 3,000m? and three movements per foundation) the
maximum disturbance would be 675,000m?.

Boulder clearance around wind turbine foundations — 600 boulders of up
to 300mm diameter = 180m?

Worst case scenario total temporary disturbance footprint =
10,889,760m? which constitutes 2.89% of the maximum offshore
development area.

Any other works associated with cable installation would be
encompassed by the footprints outlined above.

Impact 2: Increased
suspended sediment
concentrations and
associated potential
smothering of benthic
receptors

The worst case scenario would involve the maximum volume of
sediment disturbed through preparation of the seabed, including:

Seabed preparation

75 x 250m four-legged jacket suction caisson foundations 23,731.9m3
per wind turbine totalling 1,779,891m3.

Eight-legged jacket suction caisson foundations for up to four offshore
electrical and one construction, operation and maintenance platform
would result in a maximum sediment release into the water column of
668,800m?.

Four-legged jacket suction caisson foundation for one meteorological
mast. The maximum possible amount of sediment released into the
water column would be up to 23,732m3.

Sand wave levelling

The total volume of sediment excavated during sand wave levelling

Seabed preparation (dredging using a trailer suction
hopper dredger and levelling layer) may be required up
to a sediment depth of 5m. The worst case considers the
maximum volumes for the project.

The worst case would be defined by 75 250m wind
turbines mounted on four-legged jacket suction caisson
foundations.

The meteorological mast would be installed on
foundations which, in the worst case for sediment
disturbance, would be four-legged jacket suction caisson
foundations. As a worst case, the figure for seabed
preparation for a 250m wind turbine four-legged jacket
on suction caissons has been used and is considered
conservative.

The worst case with regard to sediment disturbance
during installation of offshore platform foundations
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Parameter Justification / Rationale

would not exceed the following: (including four electrical and one construction operation
Export cable — 500,000m? and ma.lntenance).would. be from |'nstallat|on of e!ght-

legged jacket suction caissons which would require the
Platform link cable — 150,000m3 excavation of up to 668,000ms.

Inter-array cables — 400,000m3

Trenching / dredging requirements

There may also be a requirement for trenching in the near shore area
around the HDD punch-out location during the installation of export
cables. Based on EAL values, although with adequate redundancy built
in, it is assumed that up to 5% (4km) of each cable corridor will require
dredging to a max of 20m wide by 5m deep which = 800,000m? for both
cables.

Total volume of sediment affected in the windfarm site — 3,022,423m3

Total volume of sediment affected in the offshore cable corridor —
1,300,000m3

The total maximum excavation requirement for all infrastructure within
the offshore development area would be 4,322,423m3.

Drill Arisings

Should the installation of monopiles or jackets using pin piles be
required, drilling may also be undertaken which would release
subsurface materials into the water column.

Wind turbine foundations based on worst case volume associated with
60 300m wind turbines (45m depth 13m diameter) = 47,713m?3

Meteorological mast based on arisings from a 250m wind turbine
monopile foundation which is conservative = 7,952m3
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Parameter Justification / Rationale

Offshore electrical and operation and maintenance platforms —
43,210m3

Total drill arisings = 98,875m3

Sub-surface sediments have a different physical composition to near-
surface sediments and may therefore be more widely dispersed by tidal
currents. However, the volumes involved are far smaller than seabed
preparation for four-legged jacket suction caisson foundations (Chapter
7 Marine Geology, Oceanography and Physical Processes) and
therefore it is considered that installation of four-legged jacket suction
caisson foundations is the worst case scenario for re-suspension of
sediments.

As noted in section 9.3.2.4.2.3 it is difficult to accurately estimate the
volumes of sediment likely to be affected during cable installation
however it would be much less than that affected during foundation
installation. Therefore, this figure has not been calculated.

It should be noted that seabed preparation is less likely to be required
for piled foundations and, if required, would be significantly less than
described above. Therefore, the volume of drill arisings and seabed
preparation outlined above are not aggregated.

Impact 3: Re-mobilisation |As above The worst case would involve the maximum amount of
of contaminated sediments suspended sediment released into the water column.
This is calculated in the row above.

Impact 4: Underwater Hammer Energies The greatest contribution to underwater noise, which

noise and vibration . S Lo may affect benthic species, would be from installation of
The maximum amount of hammer energy for monopile installation is . ) :
monopile foundations. The greater the hammer energies

4,000kJ. .
used the greater the amount of underwater noise
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Parameter

Justification / Rationale

There would be no concurrent piling activity in the East Anglia TWO
windfarm site.

Piling Time Periods

315 minutes (5.25hrs) x 60 monopiles = 315 hours (300m wind turbine
monopile)

produced. The maximum hammer piling duration of 315
hours (up to 13.1 days) represents the temporal worst-
case scenario for the installation of monopiles for the
300m wind turbines (this includes 10 minute soft-start
and 20 minute ramp-up). This is greater than the
maximum hammer piling duration of 137.5 hours for the
installation of monopiles for the 250m wind turbines.

Impact 5: Potential impacts
on sites of marine
conservation importance

No direct impacts due to proximity of designated sites. Indirect impacts
related to an increase in suspended sediments, movement of sediment
in tidal currents and subsequent smothering therefore the worst case
would be as above in construction impact 2.

Impact 6: Permanent
habitat loss resulting from
seabed preparation

Worst case scenario for an individual foundation would be 250m wind
turbines with four-legged jacket suction caisson foundations.
Preparation area per 250m wind turbine = 6,948m?

Total seabed preparation area for offshore development area:

Area affected during seabed preparation for 75 x 250m wind turbines on
four-legged jackets with suction caissons = 521,072m?m?,

Four offshore electrical platforms and one construction, operation and
maintenance platform each with a seabed preparation area of 37,312m?
=186,560m?2.

One operational meteorological mast seabed preparation for four-legged
jacket on suction caisson = 6,948m?2

Pre-lay grapnel run area for cable installation:

e 160km export cable = 3,200,000m? (2.60% of the northern
offshore cable corridor from which the worst case export cable

It should be noted that, while the area affected by
seabed preparation for cable installation could potentially
result in a permanent change to the already dynamic
baseline habitat, the resultant seabed conditions are
likely to be very similar and would support a similar
species diversity.

Area of seabed preparation for one meteorological mast
on four legged jacket with suction caisson assumed to be
the same as one 250m turbine foundation which is
conservative.
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length was calculated) and would occur over an up to one year
period.

e 200km of inter-array cable = 4,000,000m?
e 75km of platform link cable = 1,500,000m?

Sand wave levelling in the offshore cable corridor would result in an area
of up to 800,000m? being disturbed.

A total area of up to 10,221,528m? could therefore be subject to
permanent habitat loss.

Operation

Impact 1: Loss of habitat

The maximum possible seabed footprint of the project including scour
protection.

The maximum size of the project footprint is based on the following:

Windfarm Site Infrastructure

53m diameter gravity-based foundation and scour protection footprints
together are calculated as 25,446.9m? per foundation (see Chapter 6
Project Description Table 5.7). Therefore, for 60 foundations (see
adjacent notes column) the maximum area of baseline habitat lost would
be 1,526,814m? which is considered the worst case.

The maximum area of baseline habitat lost due to installation of offshore
electrical and construction, operation and maintenance platforms on
four-legged jackets with suction caissons with associated scour
protection would amount to 37,980m? per platform. There would be up to
five such structures totalling 189,900m?2.

The gravity-base foundation and scour protection for one meteorological

The scenario described gives rise to the greatest area of
permanent seabed habitat loss. Areas impacted by scour
would be changed irreversibly and would therefore count
as habitat loss.

The worst case for the area lost due to meteorological
mast installation has been determined from the area
required for a 250m wind turbine gravity based
foundation which is considered conservative.
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mast would be 3,142m?2.

Cable Protection in the Windfarm Site

Cable protection for up to 7.5km of platform link cable due to ground
conditions of up to 63,750m?2. Additionally, up to 40,800m? of cable
protection would be required for unburied platform link cables at cable
crossings.

Cable protection for up to 20km of inter-array cables which amounts to
204,000m?2.

Therefore, a total area of up to 308,550m? of cable protection would be
required in the windfarm site.

Total footprint during operation within the East Anglia TWO windfarm
site which could be subject to permanent habitat loss is therefore
2,028,406m? which constitutes 0.80% of the windfarm site.

Export Cable
Cable protection due to an inability to bury export cables would result in

a footprint of up to 136,000m2,

Protection associated with cable crossing for export cables would result
in a footprint of up to 40,800m?Z.

Total footprint which could be subject to permanent habitat loss during
operation of the export cables is therefore 176,800m?2(0.14% of the
northern offshore cable corridor area).

Total

The overall total footprint which could be subject to permanent habitat
loss would therefore be 2,205,206m? (0.58% of the offshore
development area).
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Impact 2; Physical
disturbance

The maximum area of disturbance during operation is difficult to predict
at this stage however estimates have been given based upon industry
experience (also see section 9.3.2.5).

It has been assumed that there may be a requirement for a jack-up
vessel to visit each wind turbine once every two years to carry out
maintenance. It has been assumed that, for maintenance purposes, the
vessel would jack-up once at each turbine location resulting in a
disturbance footprint of 3,000m? per turbine. Therefore, for 75 250m
wind turbines = 112,500m? per annum.

There may be a need to perform maintenance operations on electrical
cables during the lifetime of the project. It has been estimated that cable
maintenance / replacement activities would be carried out up to five
times per year (see Chapter 6 Project Description, section 5.6.12).

Work vessel anchors used for maintenance operations

It is difficult to estimate the area of disturbance as the size of vessel
anchors varies however a worst case of 687 trips to the site by work
vessels has been assessed.

An accurate estimate of the maximum area to experience
physical disturbance during operation is difficult to
calculate. However, any area would only be temporarily
disturbed and would be expected to rapidly recover.

Impact 3: Increased
suspended sediment
concentrations and
associated potential
smothering of benthic
receptors

The maximum amount of suspended sediment that would be released
into the water column due to changes in tidal regime around
infrastructure has been calculated based on findings verified by field
measurements (see Chapter 7 Marine Geology, Oceanography and
Physical Processes section 7.6.2.4). This has been calculated as a
worst case scour volume under a 50-year return period event of about
5,000m? for an individual foundation of similar type and size to a worst
case 53m gravity-based foundation.

Therefore, for 75 wind turbine foundations the maximum amount of

The need for and type of scour protection would not be
determined until the wind turbine location and associated
foundation types are known.

Of all the foundation options under consideration 75 53m
diameter gravity-base structures would cause the
greatest amount of scour.

Assumptions for scour produced from Chapter 7 Marine
Geology, Oceanography and Physical Processes).
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scour material released into the water column would be 375,000m3.

Impact 4: Colonisation of
foundations and cable
protection

The introduction of new hard structures with a maximum surface area
provided by the following project infrastructure:

e Gravity base structures for wind turbines.

e Gravity base structures for offshore platforms and
meteorological mast.

e Inter-array cable protection.
e Platform link cable protection and crossings.
e Export cable protection and crossings.

Approximate total area of introduced hard substrate in the windfarm site
=2,028,406m?

Approximate total area of introduced hard substrate in the offshore cable
corridor = 176,800m>.

Gravity base structures will provide the largest surface
area for potential colonisation and therefore are
considered to be the worst case scenario.

It is not possible to accurately calculate the surface area
that would be available for colonisation. It would however
be greater than the figure presented for “footprint” in
operation impact 1 (above) as operation impact 1 is a 2-
D metric, whilst this impact is a 3-D metric.

Impact 5: Interactions of
EMF with Benthic
Invertebrates

The greatest impact from EMF would occur if cables are unburied or
buried to the shallowest depth of 0.5m, and the maximum amount of
cable of the maximum cable rating is utilised, based on:

The maximum length of inter-array (up to 75kV of alternating current)
cables would be up to 200km, with up to 24km unburied

The maximum length of platform link cables would be up to 75km of
400kV HVAC cable, with up to 12.3km unburied

The maximum length of export cable (up to 600kV) would be 160km,
with up to 20.8km unburied

The scenario described would pertain to the largest
possible area that could be impacted by EMF.
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Impact 6: Underwater
Noise and Vibration

It is difficult to estimate the noise produced during operational activities
although it will be much less than that produced during construction due
to the absence of piling.

Noise will primarily be associated with vessel movements for which the
annual number of vessel round trips is anticipated to be 687 with the
additional use of a jack-up vessel to each wind turbine every two years
and five uses of a cable laying vessel every year.

The level of underwater noise from operational turbines is also difficult to
estimate however noise levels would be low and would likely reach
ambient levels 100m from turbines (MMO 2014).

The exact vessels to be used for maintenance activities
are yet to be defined so the likely levels of noise
produced cannot be determined at this stage.

Impact 7: Introduction of
marine non-native species

Based on permanent infrastructure outlined for operation impact 1.

Permanent infrastructure available for colonisation by
MNNS.

Decommissioning

Impact 1: Temporary
physical disturbance

The maximum area of disturbance during decommissioning is based on
the following:

Removal of 53m diameter gravity-based foundations and scour
protection each with a footprint of 19,855m? per foundation with a
combined footprint of 1,526,814m?2,

Removal of eight-legged jacket suction caisson foundations (offshore
platforms) with associated scour prote