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Glossary of Acronyms

AfL Agreement for Lease

AyM Awel y Mor

BAS Burial Assessment Study

BEIS Department of Business, Energy and Industrial Strategy*
BODC British Oceanographic Data Centre

CBRA Cable Burial Risk Assessment

CCSA Carbon Capture Storage Areas

CEA Cumulative Effect Assessment

Cefas Centre for Environment, Fisheries and Aquaculture Science
CPA Coast Protection Act

CSIP Cable Specification and Installation Plan
DCO Development Consent Order

DECC Department of Energy and Climate Change!
DEP Dudgeon Extension Project

DESNZ Department for Energy Security and Net Zero
DP Dynamic positioning

EEA European Economic Area

EIA Environmental Impact Assessment

EOD Explosive Ordnance Disposal

EPP Evidence Plan Process

ES Environmental Statement

ETG Expert Topic Group

FEPA Food and Environmental Protection Act
GBS Gravity Base Structure

IPCC Intergovernmental Panel on Climate Change
IPMP In Principle Monitoring Plan

LAT Lowest Astronomical Tide

LSE Likely Significant Effect

MCz Marine Conservation Zone

MDS Maximum Design Scenario

MEAS Merseyside Environmental Advisory Service

1 The Department of Energy and Climate Change (DECC) was merged with the Department for Business, Energy
and Industrial Strategy (BEIS) in 2016. As of February 2023, BEIS is known as the Department for Energy Security
and Net Zero (DESNZ).
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MFE Mass Flow Excavator

MMO Marine Management Organisation
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MPS Marine Policy Statement
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NPS National Policy Statement

NSIP Nationally Significant Infrastructure Project
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PSA Particle Size Analysis
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SClI Sites of Community Importance

SEP Sheringham Extension Project

SMP Shoreline Management Plan

SPA Special Protection Area

SPR Source Pathway Receptor

SSC Suspended sediment concentration
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SWH Significant wave height
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UKCP18 United Kingdom Climate Projections 2018
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WTG Wind turbine generator

Zol Zone of Influence
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km kilometre

km? square kilometre
m metre

m? square metre

m?3 cubic metre

m/s metres per second
mg/I milligrams per litre
mm millimetre
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Glossary of Terminology

Applicant

Morecambe Offshore Windfarm Ltd

Application

This refers to the Applicant’s application for a Development Consent
Order (DCO). An application consists of a series of documents and
plans which are published on the Planning Inspectorate’s (PINS)
website.

Evidence Plan
Process (EPP)

A voluntary consultation process with specialist stakeholders to agree
the approach, and information to support, the Environmental Impact
Assessment (EIA) and Habitats Regulations Assessment (HRA) for
certain topics. The EPP provides a mechanism to agree the information
required to be submitted to PINS as part of the DCO Application. This
function of the EPP helps Applicants to provide sufficient information in
their application, so that the Examining Authority can recommend to the
Secretary of State whether or not to accept the application for
examination and whether an appropriate assessment is required.

Expert Topic A forum for targeted engagement with regulators and interested

Group (ETG) stakeholders through the EPP.

Far-field The wider area that might also be affected indirectly by the Project.

Generation Generation assets associated with the Morecambe Offshore Windfarm.

Assets (the This is infrastructure in connection with electricity production, namely

Project) the fixed foundation wind turbine generators (WTGS), inter-array cables,
offshore substation platform(s) (OSP(s)) and possible platform link
cables to connect OSP(s).

Inter-array Cables which link the WTGs to each other and the OSP(s).

cables

Landfall Where the offshore export cables would come ashore.

Morgan and The transmission assets for the Morgan Offshore Wind Project and the

Morecambe Morecambe Offshore Windfarm. This includes the OSP(s)?,

Offshore Wind interconnector cables, Morgan offshore booster station, offshore export

Farms: cables, landfall site, onshore export cables, onshore substations, 400kV

Transmission cables and associated grid connection infrastructure such as circuit

Assets breaker infrastructure.
Also referred to in this chapter as the Transmission Assets, for ease of
reading.

Near-field The area within the immediate vicinity (tens or hundreds of metres) from

the point of disturbance.

Offshore export
cables

The cables which would bring electricity from the OSP(s) to the landfall.

2 At the time of writing the Environmental Statement (ES), a decision had been taken that the offshore substation
platforms (OSPs) would remain solely within the Generation Assets application and would not be included within
the Development Consent Order application for the Transmission Assets. This decision post-dated the Preliminary
Environmental Information Report (PEIR) that was prepared for the Transmission Assets. The OSPs are still
included in the description of the Transmission Assets for the purposes of this ES as the Cumulative Effects
Assessment (CEA) carried out in respect of the Generation/Transmission Assets is based on the information
available from the Transmission Assets PEIR

Doc Ref: 5.1.7.1 Rev 043 Page |11 of 198
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Offshore
substation
platform(s)

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

Onshore export
cables

The cables which would bring electricity from landfall to the onshore
project substation and from the onshore project substation to a National
Grid substation.

Onshore Part of an electrical transmission and distribution system. Substations

substation transform voltage from high to low, or the reverse by means of electrical
transformers.

Platform link An electrical cable which links one or more OSP(s).

cable

Return period

A return period is the average length of time in years between events
(i.e. the exceedance of a significant wave height (SWH)).

Scour
protection

Protective materials to avoid sediment being eroded away from the
base of the foundations due to the flow of water.

Study area

This is an area which is defined for each EIA topic which includes the
offshore development area as well as potential spatial and temporal
considerations of the impacts on relevant receptors. The study area for
each EIA topic is intended to cover the area within which an effect can
be reasonably expected.

For the purpose of the marine geology, oceanography and physical
processes assessment, this area includes the windfarm site and the
Zone of Influence (Zol) (see below), as well as wider areas within the
Eastern Irish Sea from which physical processes data can be reported.

Technical
stakeholders

Technical consultees are organisations with detailed knowledge or
experience of the area within which the Project is located and/or
receptors which are considered in the EIA and HRA. Examples of
technical stakeholders include Marine Management Organisation
(MMO), local authorities, Natural England and the Royal Society for the
Protection of Birds (RSPB).

Tidal excursion
ellipse

The path followed by a water particle in one complete tidal cycle.

Windfarm site

The area within which the WTGs, inter-array cables, OSP(s) and
platform link cables will be present.

Influence (Zol)

Wind turbine A fixed structure located within the windfarm site that converts the
generator kinetic energy of wind into electrical energy.

(WTG)

Zone of The maximum anticipated spatial extent of a given potential impact.
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Marine Geology, Oceanography and
Physical Processes

Introduction

This chapter of the Environmental Statement (ES) considers the potential
effects of the Morecambe Offshore Windfarm Generation Assets (the Project)
on marine geology, oceanography and physical processes. This chapter
provides an overview of the existing environment, followed by an assessment
of the potential effects and associated mitigation, where identified, for the
construction, operation and maintenance and decommissioning phases.

The Project includes the generation assets to be located within the windfarm
site (wind turbine generators (WTGS), inter-array cables, offshore substation
platform(s) (OSP(s)) and possible platform link cables to connect OSP(s)).
The Environmental Impact Assessment (EIA) of the transmission assets,
including offshore export cables to landfall and onshore infrastructure, is part
of a separate Development Consent Order (DCO) application as outlined in
Chapter 1 Introduction (Document Reference 5.1.1).

This assessment has been undertaken with specific reference to the relevant
legislation and guidance, of which the primary sources are the National Policy
Statements (NPS). Details of these, and the methodology used for the
Environmental Impact Assessment (EIA) and Cumulative Effect Assessment
(CEA), are presented in Chapter 6 EIA Methodology (Document Reference
5.1.6) and Section 7.4 of this chapter.

This assessment informs the following linked ES chapters:

= Chapter 8 Marine Sediment and Water Quality (Document
Reference 5.1.8)

= Chapter 9 Benthic Ecology (Document Reference 5.1.9)
= Chapter 10 Fish and Shellfish Ecology (Document Reference 5.1.10)
= Chapter 13 Commercial Fisheries (Document Reference 5.1.13)

= Chapter 15 Marine Archaeology and Cultural Heritage (Document
Reference 5.1.15)

Inter-relationships with these chapters are further described in Section 7.9.

Additional key information to support the marine geology, oceanography and
physical processes assessment included:

= Interpretation of survey data specifically collected for the Project,
including bathymetry, shallow geology and environmental (sediment

5.1.7.1 Rev 034 Page |14 of 198
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particle size) data (Appendix 7.1 Offshore Geophysical Survey and
Appendix 9.1 Benthic Characterisation Survey)

= The existing evidence base of the effects of offshore windfarm
developments on the physical environment

= Numerical modelling and theoretical studies undertaken for Mona
Offshore Wind Project (“Mona”), Morgan Offshore Wind Project
Generation Assets (“Morgan”) and Awel y Mér (“AyM”) Offshore Wind
Farm. More details of how these sources are used is outined in
Section 7.4.3.3

= Application of a conceptual evidence-based assessment by Royal
HaskoningDHV

Consultation

Consultation with regard to marine geology, oceanography and physical
processes has been undertaken in line with the general process described in
Chapter 6 EIA Methodology. The key elements undertaken to inform this ES
have included Scoping (Scoping Opinion from the Planning Inspectorate
(PINS) received on 2" August 2022 (PINS, 2022)), comments received on the
Preliminary Environmental Information Report (PEIR) which was published for
statutory consultation in April 2023, and the Evidence Plan Process (EPP) via
the Marine Ecology Expert Topic Group (ETG) meetings.

As part of the EPP, a Marine Ecology Method Statement (which included
physical processes) was issued to the Marine Ecology ETG in May 2022. This
consultation was used to inform the data requirements and the methodology
for the assessment of potential Project effects set out in the EIA Scoping
Report submitted to PINS in June 2022 (Morecambe Offshore Windfarm Ltd,
2022).

A technical note was also supplied to the Marine Management Organisation
(MMO) and Natural England in August 2023 in response to comments
provided on the PEIR Marine Geology, Oceanography and Physical
Processes assessment, and discussed as part of the EPP (further information
provided in Section 7.4.3.3).
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7.10 ETG meetings were held in June 2022, September 2022, November 2022,
June 2023, October 2023 and January 2024, with attendees at some, or all
meetings including the following organisations:

= MMO

= Centre for Environment, Fisheries and Aquaculture Science (Cefas)

= North Western Inshore Fisheries and Conservation Authority (NWIFCA)
= Environment Agency

= Natural England

= The Wildlife Trusts

= [sle of Man Government

= Merseyside Environmental Advisory Service (MEAS)

7.11 The feedback received throughout the EPP, the Scoping Opinion published
by PINS, and stakeholder comments on the PEIR have been considered in
preparing the ES. The key comments pertinent to this chapter are shown in
Table 7.1Fable 71, alongside details of how the Project team has had regard Formatte
to the comments received and how they have been addressed within this
chapter.

7.12  The consultation process is described further in Chapter 6 EIA Methodology.
Full details of the consultation undertaken throughout the EIA process is
presented in the Consultation Report (Document Reference 4.1), which is
included with the DCO Application.
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Table 7.1 Consultation responses in relation to marine geology, oceanography and physical processes and how these have been addressed in

the ES
Consultee Date Comment Response/where addressed in the ES
Scoping Opinion responses
PINS (ref. 3.1.1) | 2" August Effects on waves and tidal currents during construction and Noted.
2022 decommissioning: The Scoping Report seeks to scope this

matter out noting the potential effect from the physical
presence of construction equipment will increase
incrementally during construction with the greatest effects
being predicted during operation negating the need for a
construction assessment. The Inspectorate notes that the ES
(Environmental Statement) would include an assessment of
the most severe effects and agrees that this matter can be
scoped out of further assessment.

PINS (ref. 3.1.2) | 2" August Effects on bedload sediment transport and seabed Noted.
2022 morphological change during construction and
decommissioning: The Scoping Report seeks to scope this
matter out on the grounds that effects are expected to be
localised so would not give rise to any significant effects on
seabed features or coastal morphology. Effects on the form
and function of the sediment transport processes, including
the potential requirement for sand wave levelling, boulder
clearance, cable removal and cable protection would be
included in the assessment. The Inspectorate agrees that this
matter can be scoped out of further assessment.

PINS (ref. 3.1.3) | 2" August Effects on bedload sediment transport and seabed The effect of the Project on bedload
2022 morphological change during operation: Table 8.3 scopes in sediment transport during the operation
effects on bedload sediment transport and seabed and maintenance phase is addressed in
morphological changes into the assessment. However, the following sections:
paragraph 198 appears to imply effects on bedload sediment | . gections 7.6.3.3 and Section
transport conditions and sediment transport are likely to be 7.6.3.5 - changes to the sediment
minimal; it is unclear if the intention is to include assessment transport regime due to the

Doc Ref: 5.1.7.1 Rev 043 Page |17 of 198
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Consultee Date Comment Response/where addressed in the ES
of these effects in the ES. For the avoidance of doubt, the presence of structures on the
Inspectorate considers these effects should be assessed in seabed (WTGs and OSP(s)) and
the ES. morphological and sediment
transport effects due to cable
protection measures.
PINS (ref. 3.1.4) | 2"¥ August Potential transboundary impacts: The Scoping Report seeks | Noted.
2022 to scope this matter out on the grounds that the Proposed
Development is too far from any international border for
effects to reach a European Economic Area (EEA) State. The
Inspectorate agrees that significant effects on an EEA site are
unlikely to arise and therefore this matter can be scoped out
of further assessment.
PINS (ref. 3.1.5) | 2"¥ August Study area: The study area is defined as the ‘Morecambe The study area boundary is defined in
2022 Offshore Windfarm Site’ as shown on Figure 8.1. However, Section 7.3.1 and shown in Figure 7.1.
the Scoping Report states that the study area also extends
beyond the windfarm site and across the wider regional
seabed and coastline. This is not shown in Figure 8.1.
The ES should include a figure clearly showing the boundary
of the study area and justification for its final extent.
PINS (ref. 3.1.6) | 2" August Designated sites: The Scoping Report identifies various As outlined in Section 7.6.1, the
2022 designated sites within 30km of the Proposed Development principal receptors with respect to

which will be included in the assessments in the ES.
However, the Scoping Report does not explain how the 30km
distance reflects the zone of influence for the Proposed
Development. The ES must clearly explain how designated
sites included in the assessment have been identified,
supported by evidence of agreement from relevant
stakeholders. If agreement is not possible, a justification
should be provided as to the approach used.

marine geology, oceanography and
physical processes are coastal or
offshore areas with an inherent
geological or geomorphological value or
function within the defined ‘Study Area’
(Section 7.3.1) which may potentially be
affected by the Project. The use of a
30km buffer is considered a
precautionary distance given the spring
tidal excursion ellipse of approximately

10km from the Project windfarm site. No
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Response/where addressed in the ES

comments were received from
stakeholders on this approach following
the publication of the PEIR and in ETG
meetings.

Based on this, a 30km buffer is
considered to encompass all direct and
indirect effects.

PINS (ref. 3.1.7) | 2"¥ August Approach to data collection: Table 8.1 lists various reports A revised list of data sources using in
2022 and datasets which would be used to inform the assessment. | this assessment are outlined in Section
It is noted that many of the data sources listed in Table 8.1 7.4.2.
are taken from other offshore wind farm assessments and Regional environmental studies used
may not cover the area of the Proposed Development. The include:
hee to give more weight to the regional environmental | * OT! Strategic Environmental
studies than the offshore windfarm assessments (see ABS s_t(_ass rgentl Ar_eaIGS, Irish Sggos
Appendix 2 of this Opinion). The ES should clearly identify (British Geological Survey, 2005)
the data sources relied on to inform the baseline and their * Cell Eleven Tidal and Sediment
relevance to the area affected by the Proposed Development. Transport Study Phase 2 (Pye and
. , o Blott, 2009)
The Applicant’s attention is also drawn to the comments from ] o
Natural England (NE) on other potential datasets which could | * Cell Eleven Regional Monitoring
be used to inform the assessment. The ES should include Strategy (Halcrow, 2010)
evidence of agreement with relevant stakeholders on the No further data sources have been
adequacy of the baseline wherever possible. suggested at ETGs.
PINS (ref. 3.1.8) | 2" August Surveys: The Scoping Report lists surveys which have either | Site-specific surveys carried out in the
2022 been carried out or are planned for 2022/23 but does not Project windfarm site are outlined in

provide any other information. In the absence of information
on the precise methods used, and the rationale behind the
approach to sampling and the area covered by the surveys, it
is difficult for the Inspectorate to understand if the baseline
data is likely to be adequate. The ES should either
demonstrate that the adequacy of the baseline data has been
agreed through the EPP (with supporting information eg

Section 7.4.2.1. The precise methods
used and rationale behind the approach
to sampling is outlined in detail in
Appendix 7.1 (Figure 1 within the report
outlines the survey area) and Appendix
9.1 (Figure 4 within the report outlines
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meeting minutes) or present a detailed justification as to why | the locations of the grab sample

it is considered adequate. A figure should be provided in the | stations).

ES which shows the survey coverage. Section 7.5 details the existing
environment which, given the range of
publicly available data and site-specific
surveys, is considered adequate in
terms of spatial and temporal coverage.
The data sources have been presented
and discussed at ETG meetings (FLO-
MOR-MOM-20231011 Seabed and
Marine Ecology ETG5), with no further
sources identified.

PINS (ref. 3.1.9) | 2" August Potential impacts: The Inspectorate notes the MMO The effect of the vertical redistribution of
2022 recommendation that the ES should include a discussion of sediment plumes in the lee of structures
suspended sediment concentrations profiles during operation | is addressed in Section 7.6.3.3.

to ensure that effects on water quality are fully considered

(see Appendix 2 of this Opinion). The Applicant is advised to

seek to agree the list of likely impacts with relevant

stakeholders and to provide evidence of this agreement in the

ES.

PINS 2" August Potential cumulative impacts: When considering the zone of The use of a 30km buffer for screening
(ref.3.1.10) 2022 influence for the cumulative effects assessment, the for other plans/projects was presented

Applicant’s attention is drawn to the comments from the MMO
on the potential for multiple adjacent areas of impact to lead
to cumulative effects over a wide area (see Appendix 2 of this
Opinion). The ES should provide a full justification for the
range of cumulative effects considered and their
spatial/temporal coverage.

in ETG 2 held on 14™ September 2022
and was agreed by Natural England,
MMO and Cefas within the meeting
minutes (FLO-MOR-MOM-

20220914 Marine
Ecology_ETG2_Meeting_Minutes).

Cumulative effects are assessed in
Section 7.7.
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PINS (ref.
3.1.11)

2" August
2022

Scour protection: Scour protection is proposed around wind
turbine bases, however secondary scour effects are not
referenced. The Inspectorate considers that the potential for
secondary scour to arise from the protection itself should be
scoped into the assessment.

No information has been provided regarding the timeframes
for installing scour protection. The ES should provide details
regarding timeframes for installing scour protection and either
provide assurances that the timeframes for installing scour
protection would be sufficient to ensure there would be no
Likely Significant Effect (LSE) or provide an assessment of
effects prior to the installation of scour protection, where
significant effects are likely to occur.

Direct impact from scour protection is
assessed as a worst-case. Secondary
scour effects are not factored into the
worst-case scenarios for footprints.
Footprints for secondary scour are
difficult to quantify and not directly
comparable in terms of impact pathways
to the use of scour protection.
Therefore, it is not proposed to include a
footprint of secondary scour within the
ES assessment, however, secondary
scour is assessed qualitatively using
post-construction monitoring from other
projects.

It is assumed that scour protection
would be installed as soon as
practicable (typically within the same
season after the foundation installation)
to ensure there would be no significant
scour effects between the installation of
foundations and scour protection.

MMO (ref. 3.3.1
-3.3.2)

21% July 2022

The MMO notes the report proposes the use a large
collection of old sources from Offshore Windfarms (OWFs)
dating back to 2002 (Table 8.1) plus new geophysical
surveying of the development site itself. The sources appear
to be relevant but the earlier OWF assessments predate
much of the regional environmental study data i.e., the
sediment study, regional monitoring wave analyses and
shoreline management plans listed (which largely were
developed 2010-2011), and so should be correspondingly
less emphasised in the applicant’s analysis. The MMO are

Existing datasets were identified to
provide context to site specific survey
data and establish the baseline for
physical processes to enable a source
pathway receptor assessment. These
are outlined in Section 7.4.2.

No site-specific modelling has been
undertaken, however a justification for
using modelling undertaken for AyM,
Mona and Morgan as part of the
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not aware of any other major data sources which should be
added to this list at present.

The data in these sources should be presented with
reference to the local marine system processes to generate a
baseline description of dynamics, not just the static state i.e.,
the baseline should represent both pathways and receptors to
support the impact assessment model being applied.
Paragraph 180 lists all important elements of the baseline
environment the MMO would expect. It includes line items for
morphological change and coastal processes, plus trends in
baseline conditions, which would appear to indicate a
pathways-based approach will be taken.

Response/where addressed in the ES ‘

conceptual approach to assessment is
outlined in Section 7.4.3.3.

MMO (ref. 3.3.4)

21 July 2022

For OWF impact assessment there must be a discussion of
vertical SSC [suspended sediment concentration] profiles,
especially in a zone of muddy sediment, given what is now
known about the wakes that effect vertical redistribution of
sediment plumes in the lee of monopiles. This should also
include reference to the frequency of storm conditions and
the settling periods for sediments raised to elevated levels.
Wakes are not mentioned in the Scoping study, but the PEIR
should discuss potential temporal impact on turbidity, relevant
to Section 8.2, not only in respect of contaminants but for the
overall extent and duration of any incidences of elevated
SSC.

MMO request evidence to explain why SSC is considered
only as an impact to mechanical works, rather than a
hydrodynamic side effect.

Wakes caused by the presence of
foundation structures is discussed in
Section 7.6.3.1. This is followed by a
discussion of the effect of vertical
redistribution of suspended sediments in
the lee of foundation structures in
Section 7.6.3.3.

Seasonal variations in turbidity are likely
to have an impact on vertical suspended
sediment profiles due to storms and
changes in the position of ocean fronts.

MMO (ref. 3.3.5)

215t July 2022

Section 8.1 paragraph 170 mentions Lune Deep and ‘the
deep-water channel’; paragraph 171 mentions many
sandbanks and describes wave refraction but none of these
features are marked on the reference Figure 8.1 (they are
shown on Figure 8.2 but this is in a very different section and

Lune Deep is labelled on Figure 7.1.
Annex | sandbank features are labelled
on Figure 7.2.
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Comment

is not referenced). Paragraph 173 discusses sand waves,
also unmarked — the PEIR should take care to map and
reference all features discussed and specifically with
reference to impact envelopes, to ensure that potential effects
on regional processes are clearly understood.

Response/where addressed in the ES

MMO (ref. 3.3.6)

21% July 2022

The cumulative methods section demonstrates a Tier system
for other developments to be considered (paragraph 154).
The MMO require the assessment maintains the application
of an Source-Pathway-Receptor (SPR) model approach and
focuses on cumulative changes to sources and pathways,
rather than simplistically mapping overlapping impact
envelopes.

The Source-Pathway-Receptor (SPR)
model is applied in the CEA (Section
7.7) for all identified receptors within this
ES chapter. The impact assessment
methodology is discussed in Section
7.4.

MMO (ref. 3.3.7)

21% July 2022

Paragraph 129 states that one ‘repowering’ is anticipated
over the lifetime. The MMO are unaware of what this implies
and whether it has coastal process (or any other) implications
for the MMO advice, therefore this should be clarified (i.e., a
description of repowering should be added). Further, since
this text makes clear that repowering is an inherent and
clearly foreseen part of the operation and hence the
development. The MMO cannot see that it is appropriate to
omit this from the scope of the impact assessment, as is
proposed by the applicant.

Repowering is not included in the
assessment, with decommissioning
assessed at the end of the Project’s
operational life. This is on the basis that
any repowering would undergo a
separate application as required.

MMO (ref. 3.3.8)

215 July 2022

Paragraph 140 states “The assessment of impacts on some
receptors will be predicated on a source-pathway-receptor
model” — in stating only ‘some’, the statement does not
explain which impacts will use another method and nor does
it state what other method(s) will be used. However, for
marine processes, paragraph 184 indicates the SPR model
will be used and this is appropriate. Paragraph 139 refers to
the use of a consistent framework but with specific definitions
of sensitivity and magnitude tailored to the receptors, which
the MMO also fully support.

The SPR model is applied for all
identified receptors within this ES
chapter. The impact assessment
methodology is discussed in Section
7.4.
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Date
21t July 2022

Comment

Paragraph 185 indicates that two approaches to marine
process assessment will be taken: (1) for impacts to
morphology of intrinsic value, which the MMO understand to
mean for features, defined as receptors; and (2) for changes
to processes, significance will be assessed elsewhere (e.g.,
via the subsequent impact on benthic receptors). The MMO
consider this a valid approach but would add that it is
important to identify the possible pathways of process
changes, even if not defining ‘receptors’ as such and if not
expecting significant changes. For example, discursive
description such as “a reduction in bedload transport [over a
given area] could potentially affect downstream sediment
supply [toward another area], though it is thought that this
would not result in directly detectable impacts”.

Response/where addressed in the ES ‘

Noted — this approach is used where
appropriate within this chapter, for
example in Section 7.6.2.7, Section
7.6.3.3 and Section 7.6.3.5.

MMO (ref.
3.3.10)

215 July 2022

Cumulative assessment should recognise that zones of
influence (Zol) of separate developments need not directly
overlap to result in a combined effect i.e., multiple adjacent
areas of impact could lead to a cumulative effect by affecting
connected processes over a wide area; thus, wave energy
lowered by 5% over 30% of bay is a cumulative impact, and
discussion should not be confined only to the (e.g.,) 2% of the
Bay where Zols overlap and the energy is lowered by 8%. In
defining the Zol, some consideration of the ‘process
envelope’ is required. For example, consideration of the
combined effect on the major system pathways. It is noted
that paragraph 419 indicates assessment of cumulative
impact to prey resources (including Habitat loss) is to be
conducted and it will be important that the assessment of
spatial changes has considered systemic impacts on habitat
maintenance processes and not simply the zones of
overlapping Zol.

The use of 30km as a Zol is considered
a precautionary distance given the
spring tidal excursion of approximately
10km from the Project windfarm site.
This area encompasses direct and
indirect effects but is also of a sufficient
scale to assess cumulative effects to
physical processes. Cumulative effects
are also assessed based on both where
there is spatial overlap but also where
there are additive effects from other
plans and projects.

Cumulative effects are assessed in
Section 7.7.
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MMO (ref. 215t July 2022 | Mitigation for any potential systemic (i.e., source or pathway) | The effect of the Project on bedload
3.3.11) impacts is not discussed e.g., changes to key sediment sediment transport is addressed in the
transport pathways. A worst-case assessment assuming that | following sections:
works such as cable protection or bed levelling may be = Section 7.6.2.7 — an assessment of
required on significant pathways should be included to interruptions to bedload sediment
address this as well as the potential need for (and methods transport due to sandwave levelling
of, if appropriate) mitigation. prior to cable installation
= Sections 7.6.3.3 and Section
7.6.3.5 — changes to the sediment
transport regime due to the
presence of structures on the
seabed (WTGs and OSP(s)) and
morphological and sediment
transport effects due to cable
protection measures
Following industry best-practice, the
Applicant would seek to minimise the
use of cable protection, as stated in
Table 7.3Fable 73.
MMO (ref. 215t July 2022 | As also noted in 3.3.4 above, the MMO consider that the Wakes caused by the presence of
3.3.12) impact assessment should address the question of possible foundation structures is discussed in

changes in the vertical distribution of suspended sediment as
a consequence of the hydrodynamic effect of the presence of
the OWF piles during the operations phase (as a pathway to
impact on water quality, and hence ecology).

Section 7.6.3.1. This is followed by a
discussion of the effect of vertical
redistribution of sediment plumes in the
lee of foundation structures in Section
7.6.3.3.

Chapter 8 Marine Sediment and
Water Quality addresses the effect of
turbidity on contaminants and primary

productivity.
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MMO (ref. 215 July 2022 | Further, paragraph 155 of the scoping report suggests that The projects, plans and activities
3.3.13) cumulative assessments will be conducted assuming that any | considered within the CEA are outlined
projects “sufficiently implemented during the site in Table 7.28Fable728. An
characterisation ... will be considered as part of the baseline | assessment of cumulative effects is
for the EIA”. The MMO consider this approach to EIA undertaken in Section 7.7, which allows
methodology flawed as it permits the neglect of any for the assessment of incremental
accumulation of incremental changes due to regional changes by including, for example,
development — contradicting the meaning of ‘cumulative’. operational windfarm projects.
MMO (ref. 21 July 2022 | Paragraph 128 indicates Operation and Maintenance (O&M) | Operation and maintenance activities
3.3.15) activities “including but not limited to...”. Activities not are detailed in Section 5.7 of Chapter 5
included in this list at DCO would therefore not be covered by | Project Description. The impact
the ES and would need separate licensing if later required. assessment for this chapter covers
Further, any assessment of reburial/ operation and maintenance phase
remediation/repair/replenishment of rock protection for cables | impacts on marine geology,
should be based on realistic estimates and be based on oceanography and physical processes
‘worst case’ potential locations i.e., assessments of (Section 7.6.3) using the realistic worst-
significance should not be based simply on volumes or case scenarios, as outlined in Table
lengths of material disposed. Thus, 10km of rock protection is | 7.2Fable7-2.
not necessarily worse than 1km of protection affecting a key
marine process pathway.
MMO (ref. 21% July 2022 | There is a notable decline in the quality/resolution of Plate 8 | The original versions of the plates were
3.3.16) and Table 7.1. of poor resolution. They have since

been removed from the ES, but still
used as part of the assessment (noting
that the resolution did not impact the
assessment process or conclusions).

Natural England
(ref. A3)

2" August
2022

Paragraph 170: Further evidence on the tidal current
directions in addition to speed, for both flood and ebb
currents would be beneficial. It would be beneficial to have a
mapped display of this information. This would support a
clear baseline of the hydrodynamics within the study area.

Tidal current directions and speeds are
discussed in Section 7.5.4.
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Natural England | 2"* August Paragraph 179: We advise that there may be additional This data is not considered relevant as
(ref. A3) 2022 potentially relevant data available from Environment Agency | this ES only covers the offshore assets
LiDAR survey data. within the Project windfarm site (the
‘Generation Assets’). This was
confirmed by Natural England in ETG5
(11™ October 2023).
Natural England | 2"* August Paragraph 191: The potential requirement for sand wave Section 7.5.1 discusses the bedforms
(ref. A3) 2022 levelling is referenced, but no information is provided on the present in the Project windfarm site and
presence of any sand wave features within the area. It would | are presented in Figure 7.3.
be beneficial to have a clear understanding of sand wave The reduction of the red line boundary
height, wave lengths and migratory rates, should they occur | from PEIR to ES has removed the area
in the study area in order to understand any potential of sandwaves that was present in the
Impacts. south west corner of the windfarm site
and the prevalence of megaripples has
reduced (Figure 7.3).
Natural England | 2"* August It is vital that the marine and coastal physical processes The baseline environment, detailing
2022 within, and in the vicinity of, the proposed development are marine physical processes, in the study

well understood in order to provide robust estimates of the
temporal and spatial scale of changes to hydrodynamic and
sediment transport regimes and to the subtidal, intertidal and
supratidal environments. This should describe both
contemporary conditions as well as longer-term historical
change.

area are described in Section 7.5 using
a wide range of data sources.

Historical data (the last 20-30 years) has
been used to inform the baseline (data
sources used to inform Section 7.5 are
outlined in Section 7.4.2.2.

Climate change and future trends,
relevant to the Project, are detailed in
Section 7.5.8.
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Natural England | 2"* August Little information is provided on seabed preparation activities | Seabed preparation activities are
2022 (e.g. sand wave clearance, material disposal) and the outlined in Section 5.6.2.3 in Chapter 5
impacts on sediment transport patterns and morphological Project Description. The worst-case
change, due to the early stage of the project. Natural England | sediment volumes disturbed due to
reserve the right to make future detailed comments once sandwave clearance/levelling are
further information is known, this could include scoping in of outlined in Table 7.2Fable#2.
additional impacts. All sediment disturbed due to seabed
preparation activities would be disposed
of within the windfarm site.
Natural England | 2"* August Natural England has recently produced advice on scour and It is likely that scour protection, cable
(Section 6.3.4; 2022 cable protection, we advise that solutions that result in no, or | and pipeline crossings, and cable
paragraph 114) minimal environmental impact to the seabed should be protection could be left in situ depending
considered. This could therefore be considered to remain in on available information at the time of
situ at the end of the project lifetime on the basis that this decommissioning.
results in the most cost effective and sustainable approach. Decommissioning arrangements would
Review and consider for scour and cable protection be detailed in a Decommissioning
measures. Programme, which would be drawn up
and agreed with the relevant authority
prior to decommissioning. A review of
the Scour and Cable Protection
Decommissioning Study (Natural
England, 2022a), or any further advice
at the time, would be undertaken prior to
drafting of the Programme and options
with the ‘least’ environmental impact
would be considered (noting that these
options may be graded poorly for health
and safety or cost).
Natural England | 2"* August Identification of receptors and the sensitivity of receptors to Receptors assessed as part of this
(Section 7.2.1) 2022 impact scale definitions should be discussed and agreed as chapter are outlined in detail in Section

part of the Evidence Plan process with the relevant EWG.
These definitions should be set out within the ES.

7.6.1.
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The sensitivity of receptors to impact
scale definitions are outlined in Section
7.4.3.1.

This approach was detailed in the
Morecambe Offshore Windfarm EIA
Marine Ecology Method Statement
(FLO-MOR-MS-0002), issued to the
Marine Ecology ETG in May 2022 as
part of the EPP. The approach was also
used within the PEIR (Morecambe
Offshore Windfarm Ltd, 2023) and no
further comments on this were received
from stakeholders.

Natural England
(Section 7.3;
Table 7.1)

2" August
2022

A matrix for assessment of significance is provided as an
example, demonstrating how the sensitivity of receptor
against magnitude of impact can determine the significance
of effect. As with above comments, sensitivity of receptor,
magnitude of impact and the matrix of significance of effect
should be discussed and agreed through the EPP. Discuss
and agree with the relevant EWGs and definitions should be
provided in the ES.

Definitions of sensitivity, value and
magnitude are outlined in Table

1. 7Fable 7, Table 7.8Fable 78 and

Table 7.9Fable 7.9.

This approach was detailed in the
Morecambe Offshore Windfarm EIA
Marine Ecology Method Statement
(FLO-MOR-MS-0002), issued to the
Marine Ecology ETG in May 2022 as
part of the EPP. The approach was also
used within the PEIR (Morecambe
Offshore Windfarm Ltd, 2023) and no
further comments on this were received
from stakeholders.

Natural England
(Section 7.3;
Table 7.1)

2" August
2022

The significance matrix covers potential beneficial impacts,

but this is not developed further within the scoping. Natural

England would welcome the exploration of opportunities to

develop enhancement options or other measures that could
lead to beneficial environmental outcomes.

Opportunities to develop enhancement
options or other measures that could
lead to beneficial environmental
outcomes would continue to be explored
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by the Applicant throughout the design
process.

Natural England | 2"¢ August Ideally, most potential impacts could be avoided, or effects Mitigation measures embedded in the

(Section 7.4) 2022 reduced at the design stage of the project, through early design of the Project, including the

ETG meetings
Natural England

ot June 2022

consideration of ecological constraints, which along with
consideration of other environmental features would be used
to refine scheme layout, siting and design. Further impacts
could also be avoided through siting of infrastructure at the
construction stage. We advise that the ES demonstrates that
the mitigation hierarchy has been followed wherever
appropriate.

Topic: Conceptual assessment approach

Appreciate overall parameters of Morecambe are comparable
and based on basic statistics on physical condition of site,
this seems to fit in with Awel y Mér model. Is there is a means
by which you could do a sense check of this approach? At the
moment it looks ok but providing more assurance that the
impacts modelled from Awel y M6r entirely encompass
anything we would expect from Morecambe would be really
useful.

Natural England

9™ June 2022

Topic: Conceptual assessment approach

There is nothing that is an immediate concern [with the
conceptual assessment approach], just not all physical
parameters for Morecambe site sit within range for Awel y
Mor (some are slightly above or below) so this would need to
be accounted for.

refinement of the scheme layout, siting
and design, is outlined in Table

The reduction of the red line boundary
from PEIR to ES has removed the area
of sandwaves that was present in the
south west corner of the windfarm site
(Figure 7.3).

Justification was provided in the PEIR
for the use of the AyM Offshore Wind
Farm numerical modelling to inform the
conceptual assessment approach used
for the Project. Since the PEIR,
numerical modelling reports for the
adjacent proposed Morgan and Mona,
located 16.7km west and 10.0km south
of the Project respectively have also
become available and have further
informed the ES conceptual assessment
(Morgan Offshore Wind Limited, 2023a
and Mona Offshore Wind Limited,
2023a). The modelling results for AyM
are therefore no longer solely used as a
proxy. All three modelling reports, which
had similar findings, have been used to
inform the ES conceptual assessment.

A justification for the conceptual
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approach using the modelling from AyM,
Mona and Morgan is provided in
Section 7.4.3.3.

A technical note was issued to Natural
England and the MMO on 7" July 2023
following this ETG, titled ‘FLO-MOR-
TEC-0011 Approach to physical
processes assessment’ which provided
further details on this conceptual
approach to the physical processes
assessment.

Natural England responded that this
proposed approach provides '‘a more
appropriate evidence base than Awel-y-
Mér alone', and 'presents an
improvement to the previous conceptual
approach and will result in a better
supported ES’ (see Section 7.4.3.3).

The MMO responded that the proposed
conceptual approach to physical
processes assessment is largely
appropriate’. The use of a sediment
transport map was suggested to aid in
the understanding of the cumulative
assessment. This has been developed
(Figure 7.4) and is described in Section
7.7.3.

The MMO also requested a clarification
which has been taken into account and
updated text is now presented in Table

Formatte

7.12Fable 712 (noting that this does

not impact the conclusions made in the
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-/ ! |technicalnot)

Statutory consultation feedback on the PEIR

MMO (ref. 3.1)

30" May 2023

There is possible sediment suspension from bedload higher
into the water column due to turbulence around the foot of
monopiles. Table 7.4 states that to investigate this is not
proportionate to the conceptual EIA method being used. The
MMO considers this insufficient justification for the screening
out of an impact. If this pathway exists, this could alter the
assessment of sediment suspension significance, thereby
affecting the assessments of the Marine Conservation Zones
(MCZ) and Habitats Regulation Assessment (HRA) also.

There is a growing evidence base for the scale of
hydrodynamic changes around OWFs (Schultze et al., 2020
and Christiansen et al., 2023) and that vertical mixing effects
of monopiles are greater and more laterally extensive than
suggested by models (Forster, 2018). Given the possibility
that the local impacts may result In hydrodynamic changes
extending to regional scales (Christiansen et al., 2023), the
potential for impacts should now be recognised and
discussed in the ES for any OWF.

Wakes caused by the presence of
foundation structures has been
discussed in Section 7.6.3.1. This is
followed by a discussion of the effect of
vertical redistribution of sediment
plumes in the lee of foundation
structures in Section 7.6.3.3.

MMO (ref. 3.2)

30" May 2023

The main information gaps still remain around the justification
for the use of proxy data from another OWF site for the
Morecambe OWF, relating to the transferability of data based
on numerical-magnitude comparison of the sites. Qualitative
location-specific detail is required to enhance the mainly
guantitative comparison made to date, to illustrate the implied
impact envelopes for the Morecambe OWF site itself.

Proxy data could be beneficial in assessing the following:

= Comparing the alignment and spacing of monopiles
relative to the direction of the current and wave flow.

Numerical modelling is now available for
Mona and Morgan via their respective
PEIRs (Mona Offshore Wind Limited,
2023 and Morgan Offshore Wind
Limited, 2023) and has therefore also
been considered within the ES
assessment.

A justification for the conceptual
approach using the modelling from AyM,
Mona and Morgan is provided in
Section 7.4.3.3, which includes
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Date

Comment
= The distance over which wave and currents are
interacting with piles.
= The direction of bathymetric shoaling relative to
wave/current direction and monopile alignments.
= The significance of sedimentary boundaries within the

sites (Figure 7.3 and 7.4) and their relation to tidal flow
speeds within the OWF boundary.

Response/where addressed in the ES

comparison of tidal, wave and sediment
transport conditions.

The proximity of Morgan and Mona to
the Project and the larger scale of these
developments further justify the use of
modelling carried out by these projects
to inform the Project conceptual
assessment, in addition to the modelling
data for AyM. This approach was
confirmed as ‘largely appropriate’ by the
MMO (MMO, 2023) and ‘presents an
improvement to the previous conceptual
approach and will result in a better
supported ES’ by Natural England.

The layout of infrastructure within the
windfarm would be finalised post-
consent, however it is believed that the
precautionary nature of the modelled
parameters for Morgan and Mona and
AyM would override any differences due
to relative orientations in alignment and
spacing.

MMO (ref. 3.3)

30" May 2023

The MMO recommends a more detailed discussion around
the interaction of the impacts on hydrodynamics due to the
alignment of Mona and Morgan windfarms immediately
seaward of the Morecambe OWF, including the potential for
overlapping and the potential for this to increase the ‘fetch’ of
drag-affected flows. Additionally, this alignment of OWF sites
may also increase the area affected by the above-mentioned
vertical changes in sediment suspension.

This is assessed in the CEA in Section
7.7.3.2.

MMO (ref. 3.4)

30" May 2023

Throughout the PEIR, impacts are represented on figures
showing Awel y Mor wind farm only. For the Environmental

The figures used in the PEIR showing
AyM were taken from their
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Consultee

Date

Comment

Statement, the MMO recommends these impacts are mapped
for Morecambe OWF.

Response/where addressed in the ES ‘

hydrodynamic and sedimentary
modelling report by AyM Offshore Wind
Farm Ltd. (2022a).

As explained above and in Section
7.4.3.3, results from numerical
modelling undertaken for Morgan and
Mona (as well as AyM) are now also
incorporated into the ES assessment in
Section 7.6. In a similar approach, the
Zol has been used to describe effects
anticipated at the Project. While effects
are not visualised (although the Zol has
been mapped), the information is
explained in text and numerically.

MMO (ref. 3.5)

30" May 2023

The MMO note that the assessment has presented modelling
of wave and ideal current changes, however sediment
transport has not been modelled or calculated. It is therefore
unknown what the combined impact of the wind farms in the
area will have on the change to the sediment budget. The
report assumes limited impact, however this would need to be
evidenced with:

= References to specific numerical thresholds.

= An analysis of the cumulative development of the
connected marine process systems within the bay, and
whether this system responds unexpectedly to change
over time.

A cumulative assessment of all
windfarms in the study area is
undertaken in Section 7.7.3.2.

Baseline sources have been used to
define the sedimentary regime and a
conceptual assessment is made on the
likely effects to changes as a result of
the Project and cumulatively. The
assessment (including consideration of
numerical modelling for Mona, Morgan
and AyM) identified no cumulative
impact on the physical processes, and
as such no cumulative impact on
sedimentary processes which are driven
by them.

MMO (ref. 3.6)

30" May 2023

Section 7.167 states redeposition and redistribution of sand,
arising from sand wave clearance within the area will allow
rapid reformation of these features. The MMO recommends

The excavated sediment due to
sandwave levelling would be disposed
of within the windfarm site. This means
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Consultee

Date

Comment

the report states whether the sand will be placed directly up
or downstream of the features and whether this is based on
any process knowledge.

Response/where addressed in the ES ‘

there would be no net loss of sand from
the physical processes system. It is
likely that some of this sand could be
disposed on the upstream side (to the
west) of any feature where tidal currents
would, over time, re-distribute the sand
back over the levelled area (as re-
formed sandwaves). The overall effect
of changes to the seabed would
therefore be minimal. This was
discussed at ETG5 and the MMO
confirmed they had no further
comments.

As shown in Figure 7.3, there are no
sandwaves within the windfarm site
(following changes to the red line
boundary between PEIR and ES).

MMO (ref. 9.3)

30" May 2023

General Comments — The resolution is poor on several
plates. For example, the arrows are not discernible on Plate
7.4 and the colour definition is lost on Plate 7.9.

The resolution of the original figures
from which the plates were derived is
poor. The plates have therefore been
removed but still used as part of the
assessment. The current directions are
still described in Section 7.5.4.

MMO (ref. 9.4)

30" May 2023

General Comments — Please note that Section 7.68,
regarding geomorphic areas, would benefit from references to
appropriate figures, such as Figure 7.6.

Reference has been added to Figure
7.2 in Paragraph 7.119 (previously
Paragraph 7.68).

Natural England
(ref. A3 & A5)

2nd June 2023

NE’s preferred approach would be to use modelling that is
specific to the project being assessed. Whilst justification for
use of the conceptual approach is presented, we do not
consider this to be an acceptable standard approach. The risk
to Marine Protected Areas (MPAS) of using this approach is
somewhat reduced due to the distance to MPAs with benthic

The conceptual assessment approach
applied in the ES assessment has been
updated since PEIR to include
numerical modelling results from Mona
and Morgan, in addition to AyM
numerical modelling.
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Consultee

Comment

Response/where addressed in the ES

features. However, impacts to the conservation objectives for
mobile interest features of designated sites cannot currently
be excluded. This is reflected in the Red Amber Green (RAG)
rating.

Recommendation:

We recommend that the lower level of confidence implicit in
using a nearby project as a proxy is noted so that it may be
reflected in future in-combination assessments.

We further recommend that monitoring for effects on physical
processes should be developed and implemented in
discussion with the ETG and that project specific evidence
gathering and modelling work should be considered to inform
the ES, in order to manage the risk inherent in the conceptual
approach.

Given the available data, including
modelling from Mona and Morgan which
use a calibrated model that covers the
windfarm site, it is considered that the
conceptual modelling approach
adequately informs the ES assessment.
Further justification of this approach was
provided in a technical note outlining a
more comprehensive conceptual
approach to the assessment of physical
processes which was issued to the
Marine Ecology ETG in August 2023.

Natural England responded that the
updated proposed conceptual approach
provides 'a more appropriate evidence
base than Awel-y-Mor alone', and
‘presents an improvement to the
previous conceptual approach and will
result in a better supported ES'.

A justification for the conceptual
approach is provided in Section 7.4.3.3.
Monitoring for effects on the seabed is
outlined in the In Principle Monitoring
Plan (Document Reference 6.4).

Natural England
(ref. A2)

2" June 2023

The 10% figure of cable affected by sand waves is not
presented in the context of any supporting evidence.

Recommendation:

Whilst this looks appropriate for this site, the figure should be
confirmed in reference to available evidence to demonstrate

that it is realistic, e.g. the % of the site overall that is affected

As shown in Figure 7.3, there are no
sandwaves across the Project windfarm
site (following changes to the red line
boundary between PEIR and ES). A
value of 10% sandwave clearance is
considered a precautionary amount for
inter-array and platform link cables. This
is supported by results from an initial
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Consultee

Comment

by sand waves. Other offshore windfarm projects have
provided a burial risk assessment to demonstrate this.

Response/where addressed in the ES

Burial Assessment Study (BAS), which
would be further detailed and provided
within the Cable Specification and
Installation Plan (CSIP).

Natural England
(ref. A1 & A4)

2" June 2023

NE notes that the full effect of pre-installation works on
benthic habitats in the array area, or at distance is not
thoroughly assessed. In particular, the impact of UXO
clearance is stated to be negligible in the Benthic Ecology
chapter, but this is not supported by an assessment of this
activities effects in the Marine Geology, Oceanography and
Physical Processes or Marine Sediment and Water Quality
chapter. NE advises that such conclusions should not be
drawn until the scope of this work is better understood.
Furthermore, it is still important to understand the magnitude
of negligible or residual effects as these will need to be
scoped in to cumulative and in-combination assessments.

Recommendation:

The full scope of pre installation seabed preparation work
should be considered in the Marine Geology, Oceanography
and Physical Processes; Marine Sediment and Water Quality
chapters of the ES. These effects should then be included in
the Benthic Ecology assessment and as potential impacts on
supporting habitat receptors for adjacent designated sites.

Unexploded Ordnance (UXO) clearance
for the Project and for other projects in
the region can cause increased
suspended sediment concentrations
(SSCs) and indentations on the seabed.
However, these effects would be local,
temporary and recoverable and, as
such, effects are negligible and not
considered to cause cumulative effects.
UXO clearance activities for the Project
would be considered as part of a
separate licence application prior to any
works. A high-level assessment is
provided in Section 7.6.2.9, however a
more detailed assessment would be
undertaken as part of this separate
licence when the scale of UXO
clearance required is better understood
through detailed surveys and upon
refinement of the layout.

It would however be expected that in the
case of UXO (high order) detonation,
craters in the seabed would be formed.
While the size of craters would be
specific to the UXO and sediment type,
it would be expected that craters would
be backfilled via tidal currents which
would begin following the UXO
detonation.
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Response/where addressed in the ES ‘

Further information on the likely scope
of UXO clearance is included in Section
5.6.2.2 in Chapter 5 Project
Description.

Natural England
(ref. B3)

2" June 2023

Number, and spacing of survey stations was adequate, as
indicated by the existing evidence, which suggested a fairly
homogenous sedimentary environment. However, the
distribution of bedforms (as identified in the geophysical
survey) and boulders, did not appear to be factored into the
selection of survey stations. For example, the video transects
were very limited in number, and appeared to be
concentrated on the east of the study area. Transects across
megaripples, or grab stations positioned on cress and troughs
would have given a better indication of possible local variation
in the benthic communities present.

Recommendation:

Natural England advises that when the ground truthing
surveys are considered alongside the geophysical surveys
there is likely to be sufficient confidence to characterise the
seabed and the associated communities. However,
preconstruction survey design will need to modified to provide
an adequate baseline, particularly where the study area
overlaps with designated sites. We advise that any sampling
strategy should include representation of potential local
variation caused by morphological features such as
megaripples, or other bedforms. This will need to be captured
in the In Principle Monitoring Plan at the time of submission.

It is noted that there is no Project
overlap with designated sites and that
following the reduction of the windfarm
site boundary since PEIR, no identified
sandwaves are present within the
windfarm site and the prevalence of
megaripples has reduced.

The video transects are all contained
within the windfarm site, noting that the
western area of the survey area (PEIR
boundary) is no longer part of the
windfarm site.

Given the ground conditions within the
windfarm site, it is not considered that
any further ground truthing surveys are
required. However, further geophysical
surveys would be undertaken pre-
construction (as outlined in the In
Principle Monitoring Plan (IPMP);
Document Reference 6.4) providing the
opportunity to confirm there is no need
for further ground truthing.

Douglas
Borough
Council

1% June 2023

Negative: There can be sea-bed changes as windfarms can,
over time, affect the depth of water, and can obstruct tidal
streams (whether this affects marine life or not?) and that

The impact of the Project on the tidal
regime is presented in Section 7.6.3.1.

Potential effects of the Project to other
receptors such as benthic species, fish
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Consultee Date Comment Response/where addressed in the ES ‘
offshore windfarms (the noise from the turbines) can impact and shellfish ecology, marine mammals
fauna and other marine life and birds are covered in Chapter 9
Benthic Ecology, Chapter 10 Fish and
Shellfish Ecology, Chapter 11 Marine
Mammals and Chapter 12 Offshore
Ornithology, respectively.
NRW (ref. 1) 215t May 2023 | Sand wave clearance at Morecambe Offshore Windfarm Noted. Revised sandwave
(OWF) Array site associated with site preparation of Wind clearance/levelling volumes for the
Turbine Generator (WTG) foundations and cable laying Project are presented in Table 7.2Table
installation will be conducted at discrete locations within the +2 (for clarity, seabed preparation for
array site and is proposed to be much lower (428,700m3) foundations and cables is 561,463m3
than that proposed for Morgan OWF Array site and cable installation is 540,000m?3).
(24,053,910m?3) as per the Morgan PEIR, and Mona OWF There has been a reduction in the
Array site (21,020,341m?) as per the Mona PEIR. NRW (A) western extent of the windfarm site
consider that in isolation, sand wave clearance will only boundary from PEIR to ES, which has
cause localised impacts to seabed morphology and bedload | removed the area of sandwaves that
sediment transport at the western end of the project site and | \yere present in the southwest corner of
will not give rise to any far field cumulative effects even when | the windfarm site assessed in the PEIR.
considered in combination with the Morgan and Mona OWF Information on the site boundary change
as they are located 11.1 and 9 km respectively. is provided within the Project September
2023 newsletter.
Given the lack of sandwaves identified
within the windfarm site, the volume
presented in the ES is considered
precautionary.
NRW (ref. 2) 21 May 2023 | There is a significant amount of cable/scour protection Following industry best-practice, the
proposed for Morecambe OWF Array (456,760 m?), which will | Applicant would seek to minimise the
remain in situ on decommissioning, as is the case proposed use of cable protection.

3 https://morecambeoffshorewind.com/wp-content/uploads/2023/09/Morecambe-Offshore-Windfarm-September-2023-newsletter. pdf
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Consultee Date Comment Response/where addressed in the ES ‘
for Morgan and Mona OWFs. Taking into consideration A cumulative assessment of cable/scour
potential cumulative and in-combination impacts, NRW (A) protection on benthic receptors and

consider that there is a very significant amount of cable/scour | other inter-related receptors is
protection potentially proposed for both the Morgan and Mona | presented in Section 9.7 of Chapter 9

Array sites (based on worst-case scenario gravity base Benthic Ecology. The cumulative
foundations 1,304,368 m? and 2,176,423 m? respectively) assessment includes consideration of
which, both individually and when taken together with Morgan and Mona and the Transmission

Morecombe will lead to long term habitat loss and change of | Assets, as informed by their PEIRSs.
seabed substrate and supporting habitat for other receptors
(i.e. birds, benthic). Permanent presence of rock could
potentially alter the seabed sediment transport processes
leading to permanent alterations to the seabed
morphodynamics. NRW (A) strongly advise that cable
protection measures are minimised as much as possible to
reduce the potential for significant cable/scour protection to
alter the seabed sediment transport processes leading to
permanent alterations to the seabed morphodynamics.

Doc Ref: 5.1.7.1 Rev 043 Page |40 of 198



~

7.3

7.3.1

7.13

7.14

7.3.2

7.15

7.16

7.17

!/
4
E\

MORECAMBE

Scope
Study area

The windfarm site (encompassing all Project infrastructure) is located in the
Eastern Irish Sea and encompasses a seabed area of 87km?. It is located
approximately 30km from the nearest point on the coast of Lancashire.

The study area for marine geology, oceanography and physical processes is
the Eastern Irish Sea, confined between the north coast of Wales, coastline of
England to Whitehaven and the Isle of Man (Figure 7.1). This has been
defined on the basis that it encompasses both potential near-field effects (the
direct footprint of the Project infrastructure and immediate vicinity (tens or
hundreds of metres) from the point of disturbance) and far-field (the wider area
that might also be affected indirectly by the Project) and across the wider
regional seabed and coastal environment.

Realistic worst-case scenarios

The final design of the Project would be confirmed through detailed
engineering design studies that would be undertaken post-consent to enable
the commencement of construction. To provide a precautionary, but robust
impact assessment at this stage of the development process, realistic worst-
case design scenarios have been defined. The realistic worst-case scenario
(having the most impact) for each individual impact is derived from the Project
Design Envelope (PDE) to ensure that all other design scenarios would have
less or the same impact. Further details are provided in Chapter 6 EIA
Methodology. This approach is common practice for developments of this
nature, as set out in PINS Advice Note Nine: Rochdale Envelope (PINS,
2018).

The realistic worst-case scenarios for the marine geology, oceanography and
physical processes assessment are summarised in Table 7.2Fable—+#2.
These are based on the PDE described in Chapter 5 Project Description,
which provides further details regarding specific activities and their durations.
The envelope presented has been refined as much as possible between PEIR
and ES, presenting a project description with design flexibility only where it is
needed.

A separate marine licence application would be made for the UXO clearance
once the scale of UXO clearance required is further understood through
detailed surveys and upon refinement of the layout. A high-level assessment
is provided in Section 7.6.2.9 (Impact 7a, b, ¢) based on information from
UXO clearance campaigns undertaken at other offshore windfarms.
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Table 7.2 Realistic worst-case scenarios for marine geology, oceanography and physical processes

Impact ‘ Worst-case scenario Notes and rationale

Construction phase

Impact 1a: Changes in Sediment displaced during seabed preparation for Seabed preparation (e.g. excavation using a
SSCs due to seabed WTGs and OSP foundations: trailing suction hopper dredger (TSHD) or other
preparation for foundation specialist bed leveller/trencher such as mass flow
installation excavation) may be required. This is a volume of

= 35 WTGs with Gravity Based Structures (GBS)

foundations = 455.438m? sediment that is disturbed prior to installation of

WTG/OSP foundations and involves the removal

= Two OSPs with GBS foundations = 26,025m® of sediment from the seabed. The worst-case
scenario assumes that sediment would be
Total = 481,463m3 removed and returned to the water column at the

sea surface (e.g. during disposal from a dredger
vessel*) for WTGs and OSPs.

Given the seabed preparation area is the same
per foundation for the smaller and larger WTGs,
the worst-case assumes the larger number of
smaller WTGs with GBS foundations, with a
diameter of 65m + 10m either side. The seabed
preparation area also includes area for two jack-
up visits per WTG/OSP foundation in different
positions over the construction period. This
equates to a total footprint of 1,500m? per jack-up
vessel visit and 3,000m? over the construction
period per WTG/OSP foundation. The seabed
preparation area would be dredged to a depth of

up to 1.5m.
Impact 1b: Changes in Drill arisings for WTG and OSP foundations: The worst-case assumes the lower number of the
SSCs due to drill arisings larger monopile foundations, given the larger drill

41t is possible that seabed preparation would be undertaken by plough and sediment would therefore not be released at the surface, however disposal at the surface has been
retained for the worst-case scenario.
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Notes and rationale

for installation of piled
foundations

‘ Worst-case scenario

= 30 monopile WTGs = 52,373m?
= Two monopile OSPs = 3,492m3

Total = 55,865m?

diameter compared to smaller WTGs. The drill
diameter is 12.6m and drill depth is up to 56m.
The worst-case assumes a drive-drill-drive
methodology (50% drill arisings per foundation) at
50% of WTG locations.

Impact 2a: Changes in
seabed level due to seabed
preparation for foundation
installation

As construction Impact la.

As construction Impact la.

Impact 2b: Changes in
seabed level due to drill
arisings for installation of
piled foundations

As construction Impact 1b.

As construction Impact 1b.

Impact 3: Change in SSCs
due to sandwave
clearance/levelling and
installation of inter-array
and platform link cables®

Sediment displaced during seabed
clearance/sandwave levelling prior to cable
installation:

= Inter-array cables = 70,000m?
= Platform link cables = 10,000m?3

Total = 80,000m?3

The worst-case length of inter-array cables is
70km and platform link cables is 10km.

The worst-case assumes that 10% of the length
of inter-array and platform link cables would
require sandwave clearance/levelling, with a
clearance width of 10m and height of 1m.

The worst-case assumes sediment would be
released at the water surface.

Sediment displaced during cable installation:

= Inter-array cables = 472,500m3
= Platform link cables = 67,500m?

The worst-case assumes that 50% of inter-array
and platform link cables are buried at 3m and
50% length is buried at 1.5m by jetting in a box-
shaped trench, with a 3m trench width.

5 It is important to note that the volume of sediment disturbed during seabed preparation for cable installation would be released prior to the sediment volume released during
cable installation and therefore would not be additive.
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‘ Worst-case scenario Notes and rationale

Total = 540,000m?

Impact 4: Change in As construction Impact 3. As construction Impact 3.
seabed level due to
sandwave
clearance/levelling and
installation of inter-array
and platform link cables

Impact 5: Interruptions to Sediment volume disturbed during sandwave The worst-case length of inter-array cables is
bedload sediment transport | clearance/levelling for inter-array and platform link 70km and platform link cables is 10km.

due to sandwave levelling | cable corridors: The worst-case assumes that 10% of the length
for inter-array and platform of inter-array and platform link cables would

link cable installation = Inter-array cables: 70,000m? require sandwave clearance/levelling, with a

= Platform link cables: 10.000m? clearance width of 10m and height of 1m.

The primary pathway for impact relates to the
volume of sediment removed and therefore the
Total = 80,000m?® over an area of 80,000m? worst-case scenario is linked to the scenario with
the greatest volume of excavated sediment rather
than the area over which sandwave clearance/
levelling occurs.
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Impact 6: Indentations on
the seabed due to
installation vessels

Impact 1: Changes to the
tidal regime due to the
presence of structures on
the seabed (WTG and OSP
foundations)

‘ Worst-case scenario

Jack up vessel indentations for WTG and OSP
installation:

= 35 WTGs = 105,000m?
=  Two OSPs = 6,000m?

Total = 111,000m?2

Notes and rationale

The worst-case scenario is for two jack-up visits
per WTG/OSP foundation in different positions
over the construction period (each jack-up with 6
legs, each with a 250m? footprint). This equates
to a total footprint of 1,500m? per jack-up vessel
visit and 3,000m? over the construction period
per WTG/OSP foundation.

Both smaller and larger WTGs/OSPs would
have the same jack-up vessel requirement.
Therefore, the worst-case is the largest number
of foundations.

Anchor footprint for WTG and OSP installation:

= 35 WTGs = 25,200m?
= Two OSPs = 1,440m?

Total = 26,640m?2

Seabed footprint for WTG/OSP foundations:

= 35 GBS WTGs with scour protection = 248,080m?
= Two GBS OSPs with scour protection = 14,176m?

Total = 262,256m?2

Replacement scour protection and cable protection:

= Scour protection = 13,950m?

The worst-case scenario is for two anchoring
positions per foundation (including resetting),
with up to 12 anchors per location. Each anchor
width would be 6m, with an approximate 30m?
for resetting.

Operation and maintenance phase

The worst-case scenario assumes 35 WTGs and
two OSPs (each with a 65m diameter conical
GBS foundation, plus scour protection extending
15m from foundations in all directions).

GBS are the worst-case foundation types for
effects on tidal currents. This is based on GBS
having the greatest cross-sectional area within
the water column (compared to other foundation
types) representing the greatest physical
blockage to tidal currents. Therefore, a larger
number of GBS with minimum WTG spacing is
the worst-case scenario.
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Impact

‘ Worst-case scenario

Cable protection (including crossings and entries to
WTGs/OSPs) = 21,625m?

Total = 35,575m?2

Notes and rationale ‘

The worst-case scenario for changes to the tidal
regime does not include effects caused by cable
protection. This is because, although flows would
tend to accelerate over the cable protection and
then decelerate on the ‘down-flow’ side, they
would return to baseline values a very short
distance from the structure. Hence, the effect on
tidal currents would be very small.

Both smaller and larger WTGs/OSP(s) have the
same seabed footprint per foundation, therefore
the worst-case is the largest number of
foundations.

It is assumed that up to 10% of the total scour
protection material and cable protection installed
during construction would be required to be
replaced or replenished during the operation and
maintenance phase. It is assumed that all
replacement scour protection and cable
protection material would be placed within the
same footprint as outlined above.

Impact 2: Changes to the
wave regime due to the
presence of structures on
the seabed (WTGs and
OSP foundations)

As Operational Impact 1

As Operational Impact 1

Impact 3: Changes to SSCs
and bedload transport
regimes due to the
presence of WTG and OSP
foundation structures

As Operational Impact 1

As Operational Impact 1
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Impact 4: Loss of seabed
area due to the footprint of
WTGs and OSP foundation
structures

‘ Worst-case scenario

As Operational Impact 1

Notes and rationale

As Operational Impact 1

Impact 5: Morphological
and sediment transport
effects due to cable
protection measures within
the windfarm site

Footprint of subsea cable protection and crossings:

= |nter-array cable protection due to ground conditions
=91,000m?

= Platform link cable protection due to ground
conditions = 13,000m?

= Entry to WTGs and OSPs = 45,500m?
= Inter-array cable crossings (9) = 40,050m?
= Platform link cable crossings (6) = 26,700m?

Total = 216,250m?2

The worst-case scenario for cable protection
assumes 10% of inter-array cables (70km in
length) and 10% of platform link cables (10km in
length) are unburied due to ground conditions
with 13m wide cable protection at the base and
2m height.

The worst-case for cable protection for the entry
to WTGs and OSPs assumes 70 points of entry,
each with a length of cable protection of 50m,
width at the base of 13m and height of 2m. The
seabed footprint of cable protection per entry
point is 650m?2.

The worst-case for cable crossings is based on
nine cable crossings across inter-array cables
and six cable crossings across platform link
cables. Assumes each crossing footprint is
4,450m? (17.8m wide at the base, 250m length
and 2.8m in height).

Impact 6: Cable and
WTG/OSP maintenance

Average seabed footprint disturbed per year:

= Cable repair or replacement = 2,000m?
= Cable remedial reburial = 1,000m?

= Jack-up disturbance for WTGs/OSPs = 1,500m?
(assumed every other year)

= Anchoring = 720m?

The worst-case for cable repair/replacement over
the operational period assumes an average of up
to 200m of cable repaired/replaced every year
with a 10m disturbance width. Cable reburial
assumes an average of up to 100m of cable
reburied every year with a 10m disturbance width.

The worst-case for jack-up vessel deployments
assumes the use of one jack-up vessel every
other year, with a seabed footprint of 1,500m? (up
to six legs, each with a footprint of up to 250m?).
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‘ Worst-case scenario

Total per year (noting jack-ups are only assumed every
other year) = 5,220m?

Total over operational period = 155,700m?

Sediment displaced during cable repair/replacement
and reburial every year:

= Average cable repair or replacement sediment volume
= 6,000m3

= Average cable reburial sediment volume = 3,000m?

Total disturbed per year (on average) = 9,000m?
Total over operational period = 315,000m?

Notes and rationale

Anchoring could be required on average once a
year, with a seabed footprint of 720m? (including
resetting).

Temporary increases in SSCs would result from
periodic jack-up vessel deployment, and cable
repair, replacement and reburial activities.

The worst-case for sediment volume disturbed
assumes both cable repair/replacements and
reburial would have a 3m maximum depth for a
box-shaped trench.

It is noted that the total disturbance footprint and
volume over the 35-year operational period is
based on yearly averages and thus assumes, for
example, that there may be no cable repair in one
year and then longer lengths of cable
repair/replacement and/or reburial in other years.

The volume of sediment that could be suspended
due to the presence of jack-up vessels has not
been calculated but would be a much smaller
proportion compared to the quantity generated by
construction and decommissioning activities.

Further detail on maximum temporary O&M
footprints in the windfarm site and cable corridors
is provided in Table 5.21 of Chapter 5 Project
Description.
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Impact

Decommissioning phase

Impact 1: Changes in SSCs
due to foundation removal

Impact 2: Changes in
seabed level due to
foundation removal

Impact 3: Changes in SSCs
due to removal of parts of
the cables

Impact 4: Changes in
seabed level due to
removal of parts of the
cables

Impact 5: Indentations on
the seabed due to
decommissioning vessels

‘ Worst-case scenario

The decommissioning policy for the Project infrastructure
is not yet defined however it is anticipated that structures
above the seabed would be removed.

The following infrastructure is likely be removed reused, or
recycled where practicable:

=  WTGs and foundations
= OSPs including topsides and foundations.

The following infrastructure is likely to be decommissioned
and could be left in situ depending on available
information at the time of decommissioning:

= Inter-array and platform link cables
= Scour protection
= Crossings and cable protection

Part of the foundations (e.g. some foundation material
below the seabed may be left in situ).

Notes and rationale

The detail and scope of the decommissioning
works would be determined by the relevant
legislation and guidance at the time.

Decommissioning arrangements would be
detailed in a Decommissioning Programme,
which would be drawn up and agreed with the
relevant authority at the time, prior to
decommissioning.

For the purposes of the worst-case scenario, it is
anticipated that the impacts would be comparable
to those identified for the construction phase.
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7.3.3 Summary of mitigation embedded in the design

7.18  This section outlines the embedded mitigation relevant to the marine geology,
oceanography and physical processes assessment, which has been
incorporated into the design of the Project (as summarised in Table 7.3Fable
#3). Where additional mitigation measures are proposed, these are detailed
in the impact assessment (Section 7.6).

Table 7.3 Embedded mitigation measures related to marine geology, oceanography and

Parameter

WTG spacing

physical processes

Mitigation measures embedded into the design of Project

A minimum separation distance of 1,060m has been defined
between adjacent WTGs within the same row and 1,410m
between each row (inter-row spacing, which is the distance
between the main rows).

Seabed preparation

Micro-siting would be used (for foundations and cable installation)
where possible to minimise the requirements for seabed
preparation prior to foundation and cable installation.

Foundations

The selection of appropriate foundation designs and sizes at
each WTG and OSP location would be made following pre-
construction surveys within the windfarm site.

For piled foundation types, such as monopiles and jackets with
pin piles, pile-driving would be used in preference to drilling,
where it is practicable to do so (i.e. where ground conditions
allow).

Cables

Cables would be buried where possible. The cable burial range
would be between 0.5m and 3.0m below the seabed (with a
target depth of 1.5m where ground conditions allow). A Cable
Burial Risk Assessment (CBRA) would also be required to
confirm the extent to which cable burial can be achieved. Where
it is not reasonably practicable to achieve cable burial, additional
cable protection may be required.

Following industry best-practice the Applicant would seek to
minimise the use of cable protection. Protection would be
detailed via a Scour Protection and Cable Protection Plan that
would be submitted for approval post-consent. An Outline of this
plan is provided with the DCO Application (Document Reference
6.8).

Scour protection

Scour protection is built into the design for each foundation type
in consideration and where installed after the foundation, it would
be installed as early as practicable (typically within the same
season after the foundation installation).

Sediment disposal

Excavated sediments would be disposed within the windfarm site
so there is no net loss of material from the physical processes

system.
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Impact assessment methodology

Policy, legislation and guidance
National Policy Statements

The assessment of potential effects on marine geology, oceanography and
physical processes has been made with specific reference to the relevant
NPS. These are the principal decision-making documents for Nationally
Significant Infrastructure Projects (NSIPs). Those relevant to the Project are:

= Overarching NPS for Energy (EN-1) (Department for Energy Security
and Net Zero (DESNZ), 2023a)

= NPS for Renewable Energy Infrastructure (EN-1) (DESNZ, 2023b)

The specific assessment requirements for marine geology, oceanography and

physical processes, as detailed in the NPS, are summarised in Table

7.4Fable—7-4, together with an indication of the section of the ES chapter
where each is addressed.
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Table 7.4 NPS assessment requirements for marine geology, oceanography and physical processes

NPS requirement

NPS reference

ES reference

NPS for Energy (EN-1)

Where relevant, applicants should undertake coastal
geomorphological and sediment transfer modelling to
predict and understand impacts and help identify relevant
mitigating or compensatory measures.

Paragraph 5.6.10

The approach adopted in this ES is conceptual and
evidence-based using modelling undertaken for nearby
offshore windfarms Morgan and Mona and AyM (see
Section 7.4.3.3). This approach also reflects the
separation (around 8km) between the windfarm and
relevant designated sites and the local impacts predicted
through the conceptual assessment, including the use of
nearby numerical modelling results.

The Environmental Statement should include an
assessment of the effects on the coast, tidal rivers and
estuaries. In particular, applicants should assess:

= The impact of the proposed project on coastal
processes and geomorphology, including by taking
account of potential impacts from climate change. If the
development will have an impact on coastal processes
the applicant must demonstrate how the impacts will be
managed to minimise adverse impacts on other parts
of the coast

= The implications of the proposed project on strategies
for managing the coast as set out in Shoreline
Management Plans (SMPs) and any relevant Marine
Plans any relevant Marine Plans, River Basin
Management Plans, and capital programmes for
maintaining flood and coastal defences and Coastal
Change Management Areas

= The effects of the proposed project on marine ecology,
biodiversity, protected sites and heritage assets

= How coastal change could affect flood risk
management infrastructure, drainage and flood risk

Paragraph 5.6.11

The assessment of potential construction, operation and
maintenance, and decommissioning impacts are outlined
in Section 7.6.2, Section 7.6.3 and Section 7.6.4,
respectively. An assessment of potential cumulative
effects is outlined in Section 7.7.

Climate change and future trends are considered in
Section 7.5.8.

The Project would not affect the SMP as it is located
approximately 30km from the closest point on the coast.
However, this is considered within the combined
assessment that has been undertaken with the
Transmission Assets which connect the Project to the
coast (Section 7.7.3.1).

Effects on marine ecology, biodiversity and protected
sites are assessed in Chapter 9 Benthic Ecology,
Chapter 10 Fish and Shellfish Ecology, Chapter 11
Marine Mammals and Chapter 12 Offshore
Ornithology.

Effects of the Project on coastal recreation sites and
features are assessed in Chapter 20 Socio-economics,
Tourism and Recreation.
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NPS requirement

= The effects of the proposed project on maintaining
coastal recreation sites and features

= The vulnerability of the proposed development to
coastal change, taking account of climate change,
during the project’s operational life and any
decommissioning period

NPS reference

ES reference

As described in Section 7.5.8, the Project has been
designed so that it is not vulnerable to coastal change or
climate change.

Infrastructure is at least 30km from the coast and as such
there would be no coastal or flood effects.

For any projects involving dredging or deposit of any
substance or object into the sea, the applicant should
consult the MMO and Historic England, or the NRW in
Wales. Where a project has the potential to have a major
impact in this respect, this is covered in the technology
specific NPSs.

Paragraph 5.6.12

The total volume of sediment disturbed during the
construction, operation and maintenance phase is
detailed in Table 7.2Fabte-7:2 and an assessment of the

Formatte

impact of sediment disturbance and disposal has been
outlined in Sections 7.6.2.1 — 7.6.2.6.

Given the lack of sandwaves identified within the
windfarm site, the sediment volume presented in Table

Formatte

7.2Fabte7:2 is considered precautionary.

Excavated sediments would be disposed within the
windfarm site so there is no net loss of material from the
physical processes system.

A Sediment Disposal Site Characterisation Report was
issued to the MMO prior to submission.

The applicant should be particularly careful to identify any
effects of physical changes on the integrity and special
features of Marine Protected Areas (MPAS).

These could include MCZs, habitat sites including Special
Areas of Conservation and Special Protection Areas with
marine features, Ramsar Sites, Sites of Community
Importance, and SSSIs with marine features Areas (SPAS)
and potential Sites of Community Importance (SCIs) and
Sites of Special Scientific Interest (SSSI).

Paragraph 5.6.13

Receptors identified within the study area include the
Fylde coast Annex 1 sandbanks, Shell Flat and Lune
Deep Special Area of Conservation (SAC), Morecambe
Bay SAC, Sefton Coast SAC, West of Copeland MCZ,
Ribble Estuary Site of Special Scientific Interest (SSSI)
and Ramsar, West of Walney MCZ and Fylde MCZ. The
Project Report to Inform the Appropriate Assessment
(RIAA) (Document Reference 4.9) and the Marine
Conservation Zone Assessment (MCZA) (Document
Reference 4.13) should also be consulted.

Due to the overlap of the potential zone of influence (Zol)
(described further in Section 7.6.2 and Section 7.6.3)
with Fylde MCZ, Shell Flat and Lune Deep SAC and
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NPS requirement

NPS reference

ES reference

Annex | sandbanks, only these receptors have been
assessed further. Section 7.6.2 and Section 7.6.3 assess
potential effects of physical changes on the integrity and
special features of the designated sites outlined above.

Potential cumulative effects to receptors are outlined in
Section 7.7.

Potential effects of physical changes on the integrity and
special features of benthic features in MCZs and SACs
are also addressed in Section 9.6 and 9.7 of Chapter 9
Benthic Ecology.

NPS for Renewable Energy Infrastructure (EN-3)

Applicant assessments are expected to include predictions | Paragraphs Each of the impacts in Section 7.6.3.1 — Section 7.6.3.3
of the physical effects arising from modifications to 2.8.112 and cover the potential magnitude and significance of the
hydrodynamics (waves and tides), sediments and sediment | 2.8.113 physical (waves, tidal currents and sediments) effects
transport, and sea bed morphology that will result from the upon the baseline conditions resulting from the
construction, operation and decommissioning of the construction and operation of the Project. Scour protection
required infrastructure. is built into the design of the Project, although secondary
Assessments should also include effects such as the scour is considered in Section 7.6.3.4.
scouring that may result from the proposed development
and how that might impact sensitive species and habitats.
Applicants should undertake geotechnical investigations as | Paragraph Site-specific surveys carried out in the Project windfarm
part of the assessment, enabling the design of appropriate 2.8.114 site are outlined in Section 7.4.2.1. The precise methods
construction techniques to minimise any adverse effects. used and rationale behind the approach to sampling is
outlined in detail in Appendix 7.1 and Appendix 9.1.
Assessment of the effects on the subtidal environment Paragraph The NPS requirements have been addressed in the
should include: 2.8.126 following sections:
= Loss of habitat due to foundation type including = An assessment of the loss of seabed due to
associated seabed preparation, predicted scour, scour foundation type, including scour protection is outlined
protection and altered sedimentary processes, e.g. in Section 7.6.3.4
Sandwave/boulder/uxo clearance; = An assessment of the loss of habitat due to
associated seabed preparation is outlined in Section
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NPS requirement

Environmental appraisal of inter-array and export cable
routes and installation/maintenance methods, including
predicted loss of habitat due to predicted scour and
scour/cable protection and sandwave/boulder/uxo
clearance;

Habitat disturbance from construction and
maintenance/repair vessels’ extendable legs and
anchors;

Increased suspended sediment loads during
construction and from maintenance/repairs;

Predicted rates at which the subtidal zone might
recover from temporary effects

NPS reference

ES reference

7.6.2.1 to Section 7.6.2.4 (changes in SSCs and
seabed level due to seabed preparation for
WTGs/OSP(s) and drilling)

An assessment of the installation and maintenance of
cable infrastructure (including consideration of the
potential impact of cable protection measures) is
undertaken in:

o Section 7.6.2.5 (changes in SSCs due to
sandwave levelling/clearance and installation of
inter-array and platform link cables)

o Section 7.6.2.6 (changes in seabed level due to
sandwave levelling/clearance and installation of
inter-array and platform link cables)

o Section 7.6.2.7 (interruptions to bedload
sediment transport due to sandwave levelling for
cable installation)

o Section 7.6.3.5 (morphological and sediment
transport effects due to cable protection
measures within the windfarm site)

UXO clearance for the Project (which would be
considered as part of a separate licence application)
and for other projects in the region can cause
increased SSCs and indentations on the seabed.
However, these effects would be highly localised,
temporary and recoverable and as such, effects are
anticipated to be negligible and not considered to
cause cumulative effects. A high-level assessment
has been undertaken in Section 7.6.2.9. However, a
more detailed assessment would be undertaken as
part of a separate licence when the scale of UXO
clearance required is better understood through
detailed surveys and upon refinement of the layout.
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NPS requirement

NPS reference

ES reference

= Chapter 9 Benthic Ecology and Chapter 10 Fish
and Shellfish Ecology also consider habitat loss
and disturbance.

= Habitat disturbance from vessels’ extendable legs
during construction is assessed in Section 7.6.2.8
and during operational maintenance repairs in
Section 7.6.3.6.

= Predicted rates at which the subtidal zone might
recover from temporary effects is addressed within
each relevant impact in Section 7.6.2 and Section
7.6.3.

Formatte

The assessment should be undertaken for all stages of the | Paragraph The assessment has considered impacts arising during
lifespan of the proposed wind farm in accordance with the 2.8.198 the construction (Section 7.6.2), operation and
appropriate policy and guidance for offshore wind farm maintenance (Section 7.6.3) and decommissioning
ElAs. phases (Section 7.6.4) of the Project.
Applicants should engage with interested parties in the Paragraph Consultation with regard to marine geology,
potentially affected offshore sectors early in the pre- 2.8.200 oceanography and physical processes has been
application phase of the proposed offshore wind farm, with undertaken in line with the general process described in
an aim to resolve as many issues as possible prior to the Chapter 6 EIA Methodology and is outlined in Section
submission of an application. 7.2.
Applicants are expected to have considered the best Paragraph Embedded mitigation measures are outlined in Table
ecological outcomes in terms of potential mitigation. These | 2.8.224 7.3Fable+#-3, including measures related to cable burial
might include: depth, scour protection techniques, micro-siting and

= Avoidance of areas sensitive to physical effects; minimum separation distances between WTG/OSP(s).

= Consideration of micro-siting of both the array and

cables;

= Alignment and density of the array;

= Design of foundations;

= Ensuring that sediment moved is retained as locally as

possible;
= The burying of cables to a necessary depth;
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NPS requirement NPS reference ES reference

= Using scour protection techniques around offshore
structures to

= Prevent scour effects, or designing turbines to
withstand scour, so scour protection is not required or
is minimised.
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7.4.1.2 Additional relevant legislation, policy and guidance

7.21

7.22

Other UK policies and plans of relevance to this chapter are the Marine Policy
Statement (MPS) (HM Government, 2011) and the North West Offshore and
Inshore Marine Plans (HM Government, 2021). These documents guide
decision making regarding marine developments and signpost the relevant
legislation to be followed. These are described further in Chapter 3 Policy
and Legislation and how the Project aligns with these policies is further
detailed in the Planning Development Consent and Need Statement
(Document Reference 4.8).

In addition to NPS, MPS and North West Inshore and North West Offshore
Marine Plans, guidance on the generic requirements, including spatial and
temporal scales, for marine physical processes studies associated with
offshore windfarm developments is provided in the following main documents:

= Offshore Windfarms (OWFs): guidance note for Environmental Impact
Assessment in respect of Food and Environmental Protection Act
(FEPA) and Coast Protection Act (CPA) requirements: Version 2 (Cefas,
2004)

= Coastal Process Modelling for Offshore Windfarm Environmental Impact
Assessment (Lambkin et al., 2009)

= Review of Cabling Techniques and Environmental Effects applicable to
the Offshore Windfarm Industry (BERR, 2008)

= General advice on assessing potential impacts of and mitigation for
human activities on MCZ features, using existing regulation and
legislation (JNCC and Natural England, 2011)

= Guidelines for data acquisition to support marine environmental
assessments of offshore renewable energy projects (Cefas, 2012)

= The Crown Estate, 2022, Round 4 Plan-Level Habitats Regulations
Assessment (TCE, 2022)

= Offshore Wind Marine Environmental Assessments. Best Practice
Advice for Evidence and Data Standards: Phase |: Expectations for pre-
application baseline data for designated nature conservation and
landscape receptors to support offshore wind applications (Natural
England, 2022b)

= Offshore Wind Marine Environmental Assessments: Best Practice
Advice for Evidence and Data Standards: Phase lll: Expectations for
data analysis and presentation at examination for offshore wind
applications (Natural England, 2022c)
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= Review of Cable Installation, Protection, Mitigation and Habitat
Recoverability. The Crown Estate (RPS, 2019)

7.23  Further detail where relevant is provided in Chapter 3 Policy and
Legislation.

7.4.2 Data and information sources
7.4.2.1 Site specific surveys

7.24  In order to provide site-specific and up-to-date baseline information on which
to base the impact assessment, a geophysical survey of the Project 125km?
Agreement for Lease (AfL) area (the windfarm site assessed in the PEIR) was
completed in 2021 (MMT, 2022) (Appendix 7.1). Additionally, a benthic
characterisation survey of the Project AfL area was undertaken between May
and June 2022 (Ocean Ecology Limited, 2022) (Appendix 9.1).

7.25 The Project windfarm site boundary has subsequently been reduced since
PEIR (as described in Chapter 4 Site Selection and Assessment of
Alternatives), with the reduced windfarm site assessed for this ES being
contained within the survey area of both surveys.

7.26  The benthic characterisation survey included a total of 50 sampling stations
distributed across the 125km? survey area. This now represents 36 stations
within the reduced (87km?) windfarm site and a further 14 stations within 5km
of the western boundary. At each station, a sediment sample was collected by
0.1m? benthic Day Grab for the purpose of particle size distribution (PSD). The
sampling sites were selected to provide maximum geographic coverage,
whilst also ensuring that sampling of all main sediment types was undertaken
(Appendix 9.1). These surveys are summarised in Table 7.5Fable75 and
have been used to help characterise the existing environment in this chapter.

Table 7.5 Site-specific surveys summary

Survey Spatial coverage Year Notes
Geophysical Survey area — October to High-resolution
survey covering the full November 2021 seabed bathymetry,
125km? AfL area, seabed texture,
within which the morphological
Project windfarm features, and shallow
site is contained geology
Grab sample May to June 50 samples (36 of
survey 2022 which lie within the
Project windfarm site)
grab samples and
particle size analyses
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7.4.2.2 Other available sources

7.27 In addition to the site-specific surveys for the Project, a range of other data
sources are available including:

= National Tidal and Sea Level Forecasting Service
= British Geological Survey 1:250,000 seabed sediment mapping

= Explore Marine Plans (https://explore-marine-
plans.marineservices.org.uk/)

= Tidal excursion ellipses (mean spring) (ABPmer)

= UK Atlas of Marine Renewable Energy (https://www.renewables-
atlas.info/)

= United Kingdom Climate Projections 2018 (UKCP18 (Met Office, 2018))

7.28 Given the interconnected nature of the Project and the Morgan and
Morecambe Offshore Wind Farms: Transmission Assets, the environmental
information from the Transmission Assets PEIR has also been used to inform
this chapter (Morgan Offshore Wind Limited and Morecambe Offshore
Windfarm Ltd, 2023).

7.29  Further information to support this chapter has also been drawn from a series
of data collection exercises and associated studies, which are in the public
domain (Table 7.6Fable#6).

Table 7.6 Existing data sources used in this chapter

Data source ‘ Date Data contents ‘

Barrow Offshore Windfarm 2002 All marine geology,

Environmental Statement and oceanography and physical

associated technical supporting processes information and data

documents (Drsted®, 2002) related to the existing offshore
windfarms

Ormonde Offshore Windfarm 2005

Environmental Statement and
associated technical supporting
documents (Vattenfall, 2005)

DTI Strategic Environmental 2005 Seabed sediment and surficial
Assessment Area 6, Irish Sea, geology

seabed and surficial geology and
processes (British Geological
Survey, 2005)

6 Formerly Dong Energy.
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Data source ‘ Date Data contents

West of Duddon Sands Offshore 2006 All marine geology,

Windfarm Environmental oceanography and physical

Statement and associated processes information and data

technical supporting documents related to the existing offshore

(Dong Walney (UK) Limited, windfarms

2006)

Walney 1 & 2 Offshore Windfarm 2006

Environmental Statements and

associated technical supporting

documents (QDrsted, 2006)

Cell Eleven Tidal and Sediment 2010 Sediment, oceanography, and

Study Phase 2 (Pye and Blott, physical processes

2009)

Cell Eleven Regional Monitoring 2010 Marine geology, oceanography,

Strategy (CERMS) (Halcrow, and physical processes

2010)

North West England and North 2011

Wales SMP22— SMP2 (Halcrow,

2011)

Walney Extension Offshore Wind 2012 All marine geology,

Farm Environmental Statement oceanography and physical

and associated technical processes information and data

supporting documents (drsted, related to the existing offshore

2013) windfarms

Burbo Bank Extension Offshore 2013

Windfarm Environmental

Statement and associated

technical supporting documents

(DONG Energy Burbo Extension

(UK) Ltd., 2013)

Geology of the seabed and 2015 Seabed sediment and surficial

shallow subsurface: The Irish geology

Sea (British Geological Survey,

2015)

AyM Offshore Wind Farm PEIR 2022 & 2023 Assessments for each PEIR/ES

and ES and associated comprised:

supporting technical documents = Geophysical survey data

(Z,Aoél\zllacg;‘shore Wind Farm Ltd., = A desk study to determine
' the existing wave, tidal and

Morgan Offshore Wind Project sedimentary processes

Generation Assets PEIR and the = An assessment of the

Physical Processes technical effects on the physical

report (Morgan Offshore Wind environment resulting from

Limited, 2023a,b) the construction, operation
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Data source ‘ Date Data contents
Mona Offshore Wind Project and maintenance and
PEIR and the Physical decommissioning of
Processes technical report existing windfarms,
(Mona Offshore Wind Limited, including the effects of the
2023a,b) turbines foundations on
waves, tidal currents, and
Morgan and Morecambe 2023 sediment transport
Offshore Wind Farms: = Numerical modelling of
Transmission Assets PEIR and hydrodynamic, wave and
technical appendices (Morgan sediment transport
Offshore Wind Limited and processes
Morecambe Offshore Windfarm
Ltd, 2023)

7.4.3 Impact assessment methodology

7.30 Chapter 6 EIA Methodology provides a summary of the general impact
assessment methodology applied to the Project. The assessment of effects
on marine geology, oceanography and physical processes is based on the
SPR conceptual model, whereby the source is the initiator event, the pathway
is the link between the source and the receptor impacted by the effect, and
the receptor is the receiving entity. An example of the SPR conceptual model
is provided by cable installation, which disturbs sediment on the seabed
(source). This sediment is then transported by tidal currents until it settles back
to the seabed (pathway). The deposited sediment could change the
composition and elevation of the seabed (receptor).

7.31 Consideration of the potential effects of the Project on marine geology,
oceanography and physical processes is carried out over the following spatial
scales:

= Near-field: the area within the immediate vicinity (tens or hundreds of
metres) from the point of disturbance

= Far-field: the wider area that might also be affected indirectly by the
Project (e.g. due to disruption of waves, tidal currents or sediment
transport pathways passing through the site)

7.32  For the effects on marine geology, oceanography and physical processes, the
assessment follows two approaches. The first type of assessment relates to
impacts on marine geology, oceanography and physical processes whereby
several discrete direct physical processes receptors can be identified. These
receptors include certain morphological features with ascribed inherent
values, such as subtidal sediments and Annex | sandbanks.

7.33 In addition to identifiable receptors, the second type of assessment covers
changes to marine geology, oceanography and physical processes which in
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themselves are not necessarily impacts to which significance can be ascribed.
Rather, these changes (such as a change in the wave climate, a change in
the tidal regime or a change to the suspended sediment regime) represent
changes which may manifest themselves as an impact upon other receptors,
most notably marine water and sediment quality, benthic ecology and fish
ecology (e.g. in terms of increased suspended sediment, or erosion or
smothering of habitats on the seabed). Hence, the two approaches to the
assessment of marine geology, oceanography and physical processes are:

= Situations where potential impacts can be defined as directly affecting
receptors which possess their own intrinsic morphological value. In this
case, the significance of the impact is based on an assessment of the
sensitivity of the receptor and magnitude of effect, by means of an impact
significance matrix.

= Situations where effects (or changes) in the baseline marine geology,
oceanography and physical processes may occur which could manifest
as impacts upon receptors other than marine geology, oceanography
and physical processes. In this case, the magnitude of effect is
determined in a similar manner to the first assessment method, but the
significance of effects on other receptors is made within the relevant
chapters of the ES pertaining to those receptors.

The following key terms have been used in this assessment:

= Impact — used to describe a change via the Project (e.g., increased
suspended sediment etc.)

= Receptor — used to define the environment being exposed to the Impact
(e.g., designated sites)

= Effect — the consequence of an Impact combining with a Receptor,
defined in terms of Significance (exact significance dependant on
magnitude of impact and the sensitivity of the receptor)

= Adverse effect — an alteration of the existing environment with negative
implications for the affected receptor

= Beneficial effect — an alteration of the existing environment with positive
implications for the affected receptor

7.4.3.1 Definitions of sensitivity, value and magnitude

7.35

For each potential impact, the assessment identifies receptors within the study
area which are sensitive to that impact and implements a systematic approach
to understanding the impact pathways and the level of impacts (i.e.
magnitude) on given receptors.
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7.36

7.37

The sensitivity of a receptor to an impact (Table 7.7Fable77) is dependent

upon its:

= Tolerance (i.e. the extent to which the receptor is adversely affected by
an impact)

= Adaptability (i.e. the ability of the receptor to avoid adverse impacts that
would otherwise arise from an effect)

= Recoverability (i.e. a measure of a receptor’s ability to return to a state,
or close to, that existed before the effect caused a change)

In addition, a value component may also be considered when assessing a
receptors sensitivity (Table 7.8Fable78). This ascribes whether the receptor

is rare, protected or threatened.

Table 7.7 Definitions of sensitivity for a morphological receptor

Sensitivity ‘ Definition

High

Tolerance: Receptor has very limited tolerance of effect.
Adaptability: Receptor unable to adapt to effect.

Recoverability: Receptor unable to recover resulting in permanent or
long-term (>10 years) change.

Medium Tolerance: Receptor has limited tolerance of effect

Adaptability: Receptor has limited ability to adapt to effect.

Recoverability: Receptor able to recover to an acceptable status over the
medium term (5-10 years).

Low

Tolerance: Receptor has some tolerance of effect.
Adaptability: Receptor has some ability to adapt to effect.

Recoverability: Receptor able to recover to an acceptable status over the
short term (1-5 years).

Negligible Tolerance: Receptor generally tolerant of effect.

Adaptability: Receptor can completely adapt to effect with no detectable
changes.

Recoverability: Receptor able to recover to an acceptable status near
instantaneously (<1 year).

Table 7.8 Definitions of value for a morphological receptor

Value Definition

High

Receptor is designated and/or of national or international importance
for marine geology, oceanography and physical processes. Likely to be
rare with minimal potential for substitution. May also be of significant
wider-scale, functional or strategic importance.

Medium Receptor is not designated but is of local to regional importance for

marine geology, oceanography and physical processes.

Doc Ref: 5.1.7.1 Rev 043 Page |64 o0f 198

Formatte

Formatte



j MORECAMBE

Value Definition

Low Receptor is not designated but is of local importance for marine
geology, oceanography and physical processes.

Negligible Receptor is not designated and is not deemed of importance for marine
geology, oceanography and physical processes.

7.38 The magnitude of an impact is dependent upon its:

Scale (i.e. size, extent or intensity)
Duration
Frequency of occurrence

Reversibility (i.e. the capability of the environment to return to a condition
equivalent to the baseline after the impact ceases)

7.39  Definitions for each term are provided in Table 7.9Fable79.

Table 7.9 Definition of magnitude for a morphological receptor

Magnitude Definition

High

Scale: A change which would extend beyond the natural variations in
background conditions.

Duration: Change persists for more than ten years.
Frequency: The effect would always occur.
Reversibility: The effect is irreversible.

Medium

Scale: A change which would be noticeable from monitoring but
remains within the range of natural variations in background conditions.

Duration: Change persists for 5-10 years.
Frequency: The effect would occur regularly but not all the time.
Reversibility: The effect is very slowly reversible (5-10 years).

Low

Scale: A change which would barely be noticeable from monitoring and
is small compared to natural variations in background conditions.

Duration: Change persists for 1-5 years.
Frequency: The effect would occur occasionally but not all the time.
Reversibility: The effect is slowly reversible (1-5 years).

Negligible

Scale: A change which would not be noticeable from monitoring and is
extremely small compared to natural variations in background
conditions.

Duration: Change persists for less than one year.
Frequency: The effect would occur highly infrequently.
Reversibility: The effect is quickly reversible (less than one year).

7.40 Judgements of receptor sensitivity, value and magnitude of impact would be
closely guided by the conceptual understanding of baseline conditions.
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7.4.3.2 Effect significance

7.41

7.42

7.43

7.44

The potential significance of effect for a given impact, is a function of the
overall sensitivity and the magnitude of the impact (see Chapter 6 EIA
Methodology for further details). A matrix is used (Table 7.10Fable710) as

a framework to determine the significance of an effect. Definitions of each level
of significance are provided in Table 7.11Fable 721. Impacts and effects may

be either positive (beneficial) or negative (adverse).

It is important that the matrix (and indeed the definitions of sensitivity and
magnitude) is seen as a framework to aid understanding of how a judgement
has been reached from the narrative of each effect assessment and it is not a
prescriptive formulaic method.

Potential effects are described followed by a statement of whether the effect
significance is significant in terms of the EIA Regulations. Potential effects
identified within the assessment as major or moderate are regarded as
significant in terms of the EIA Regulations. Whilst minor effects (or below) are
not significant in EIA terms, it is important to distinguish these, as they may
contribute to significant effects cumulatively or through impact interactions.

Following initial assessment, if the effect does not require additional mitigation
(or none is possible), the residual effect would remain the same. If, however,
additional mitigation is proposed, an assessment of the post-mitigation
residual effect is provided.

Table 7.10 Significance of effect matrix

Adverse ag de Bene a ag de

J Moderate | Minor Minor Moderate

ed Moderate | Minor Minor Minor Minor Moderate

0 Moderate | Minor Minor Negligible | Negligible | Minor Minor Moderate
olile[lo]Z Minor Negligible | Negligible | Negligible | Negligible | Negligible | Negligible | Minor
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Table 7.11 Definition of effect significance

Significance ‘ Definition

Very large or large change in receptor condition, both adverse or

and/or breaches of legislation.

beneficial, which are likely to be important considerations at a regional
Major or district level because they contribute to achieving national, regional,
or local objectives, or could result in exceedance of statutory objectives

Intermediate change in receptor condition, which are likely to be

Moderate important considerations at a local level.

Minor Small change in receptor condition, which may be raised as local issue.
Negligible No discernible change in receptor condition.

No change No impact, therefore, no change in receptor condition.

7.4.3.3 Justification for why an evidence-based conceptual assessment
approach is appropriate for the Project

7.45  During the pre-application process, the Applicant consulted through the EPP
on a proposed evidence-based conceptual approach to the Project physical
processes assessment. As noted in Section 7.2, feedback received from the
MMO and Natural England on the PEIR assessment was that using AyM
Offshore Wind Farm numerical modelling (AyM Offshore Wind Farm Ltd.,
2022a) in isolation as a proxy for the Project assessment was not considered
sufficient. A revised evidence-based conceptual assessment approach was
therefore subsequently proposed to incorporate numerical modelling
undertaken for the proposed Morgan (16.7km west of the Project) and Mona
(10km south of the Project) (Morgan Offshore Wind Limited, 2023a, Mona
Offshore Wind Limited, 2023a) projects as part of the Project assessment.
This updated conceptual assessment approach and justification was outlined
in a technical note and issued to the Marine Ecology ETG, including MMO and

Natural England, in August 2023 (FLO-MOR-TEC-0011;
HaskoningDHYV, 2023).

7.46 Natural England responded that this proposed approach provides 'a more
appropriate evidence base than Awel-y-Mor alone’, and ‘presents an
improvement to the previous conceptual approach and will result in a better
supported ES’. The MMO responded that this proposed approach was 'largely
appropriate’, suggesting a conceptual map of suspended sediment plumes
should be used to present the cumulative effect of these Projects (see Section
7.7 and Figure 7.4 for this map and information). The MMO also noted some
clarifications to address in relation to baseline parameters of the projects,

which have been incorporated into Table 7.12Fable #1212

7.47  Justification for this evidence-based conceptual approach to the assessment

is summarised further in this section.

Doc Ref: 5.1.7.1 Rev 043 Page |67o0f 198

Formatte



j MORECAMBE

Comparison of baseline environments

7.48  The technical basis for using the modelling undertaken for Morgan, Mona and
AyM is that the marine physical processes operating at these windfarm sites
are comparable to the Project (they sit inside the study area) and therefore
provide suitable evidence (and are suitable proxies) to support the
assessment of effects of the Project. A comparison of the baseline
environment at each of the sites is provided in Table 7.12Fable 712. Formatte
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Table 7.12 Comparison of baseline parameters at Morgan, Mona, AyM and Morecambe Offshore Windfarm (the Project)

Parameter

Water depths (m
below Lowest
Astronomical Tidal
(LAT))

Mean spring tidal
range (m) (DECC,
2016)

Tidal currents (m/s)
(Halcrow, 2010)

Doc Ref: 5.1.7.1

Morgan

30.5-525

34.5-515

15-42

Morecambe
(the Project)

18 -40

Analysis

Slightly shallower water depths at the

Project (similar to AyM) compared to
Mona and Morgan would mean the
duration of higher suspended
sediment plumes would be shorter as
it would take less time for suspended
sediments to reach the seabed. Thus,
sediment would spend less time in the
tidal cycle and would likely have a
smaller area of impact.

6.01-7.0

6.01-7.0

6.01-7.0

6.01-7.0

Similar mean spring tidal ranges at all
offshore windfarm sites.

0.8 - 0.9 (flood)

0.8 - 0.9 (flood)

0.75 - 1.0 (flood)

0.75 - 1.0 (flood)

Similar tidal current speeds between
the Project and AyM. Minor
differences in tidal current speeds
between Morecambe and Morgan and

0.7 - 0.8 (ebb) 0.7 - 0.8 (ebb) 0.5-1.0 (ebb) | 0.5-0.75 (ebb) | Mona would not manifest in significant
differences in hydrodynamic forces or
impacts to those modelled for Morgan
or Mona.
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Parameter

Morgan

Suspended
particulate matter
(SPM) (mg/l)
(Cefas, 2016)

(Figure 7.6)

Predominant wave
direction

Doc Ref: 5.1.7.1

09-3

09-3

235-3

Morecambe
(the Project)

Analysis

SSCs are slightly higher at the Project

windfarm site compared to Mona,
Morgan and AyM, which could be
related to its location relative to the
coastline, where sediment is supplied
by rivers.

The higher SSCs in the potential
plumes combined with shallower
water depths would lead to
accelerated deposition on the seabed
at the Project compared to Morgan,
Mona and AyM. However, the
differences in water depth and
baseline SSCs are minor and so the
difference between the plume-
generated SSCs and the baseline
SSCs wouldn’t be greatly different
between the sites.

In terms of deposition from the plume,
the re-suspension of sediments
throughout time would allow for a
reduction of bed thickness to
immeasurable levels across all 4
windfarm sites.

Southwest/west

Southwest/west

Northwest/west

Southwest/west

Similar predominant wave direction at
Morgan, Mona and the Project.
However, the predominant wave
direction at AyM is from a
northwest/west direction.
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Parameter

Mean annual wave
height (m)
(ABPmer, 2018)

Average sediment
composition
across the array
area

Doc Ref: 5.1.7.1

11-13

11-13

0.8-0.9

Morecambe
(the Project)

11-12

Analysis

Slightly smaller wave heights at the
Project (and AyM) would not manifest
in significant differences in
hydrodynamic forces or impacts
compared to Morgan and Mona.

14.90% gravel,
77.26% sand,
7.84% mud

17.59% gravel,
72.9% sand,
9.44% mud

15.84% gravel,
80.55% sand,
3.61% mud

0% gravel,
83% sand,
17% mud

Based on benthic survey results, there
is a finer average sediment
composition at the Project, although
all sites are dominated by sand.
Further, the modelling for Mona,
Morgan and AyM assumed different
sediment fraction compositions. This
is discussed below and shown in
Table 7.13Fable 743, with the

modelling undertaken considered
appropriate to inform the assessment
for the Project.
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Comparison of project scenarios: Construction

7.49

An overview of why numerical modelling for Morgan, Mona and AyM are
considered suitable proxies for the Project is presented below. A more
detailed discussion of each modelling scenario for each activity (e.g.
sandwave levelling for WTG/OSP foundations and cables, and drilling) for all
three sites and the associated effects is covered in the appropriate impact
sections in Section 7.6.

Morgan Offshore Wind Project Generation Assets and Mona Offshore Wind
Projects modelling

7.50

7.51

7.52

The modelling undertaken for Morgan and Mona assumed several different
sediment fraction compositions to assess changes to SSC and seabed level
due to installation activities. These sediment fraction compositions are
presented in Table 7.13Table—#213 and are used to inform the Project

assessment results described in Section 7.6.2.1 — Section 7.6.2.6.

The physical processes and sediment transport modelling for Mona and
Morgan includes:

= Baseline and post-construction tidal flow

= Baseline and post-construction wave regime

= Baseline and post-construction sediment transport

= Changes in SSC and bed level during foundation installation
= Particle tracking (to corroborate the SSC results)

The models for Morgan and Mona have been calibrated with metocean data
from the vicinity of the Project (within the study area and close to the Project
windfarm site) (Plate 7.1Plate7-1). The collection of metocean data for the
Morgan and Mona projects, as well as existing data buoys near the windfarm
site further justify the use of these models to support the Project conceptual
assessment.
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Plate 7.1 Location of calibration data presented for Mona OWF (British Oceanographic Data
Centre (BODC) ‘C’is 2.3km to the north west of the Project windfarm site) (Mona Offshore
Wind Limited, 2023a)

Sandwave clearance/levelling

7.53 Morgan modelled sandwave clearance/levelling along a 5.6km inter-array
cable length, using a TSHD at a rate of 100m/hr, with a width of 104m, height
of 5.1m and a 3% spill rate. The sediment composition modelled is presented
in Table 7.13Fable#13. For the Mona Offshore Wind Project, a 5km cable Formatte
route was modelled, with the same width, height, spill rate and dredge rate as
Morgan. Morgan and Mona did not model effects on SSCs and seabed
thickness from sandwave clearance/levelling for WTGs/OSP(s). However, the
Maximum Design Scenario (MDS) (worst-case scenario) states that the
associated spoil volume for both Morgan and Mona is less than the spoil
volume for cables and so this is encompassed by the modelling results for
sandwave clearance/levelling for cables.

7.54 The MDS for Morgan states that sandwave clearance/levelling would be
undertaken along a total of 250km inter-array cables and 36km of inter-
connector cables, with a combined spoil volume of 14,904,455m3. For Mona,
the MDS states that sandwave clearance would be undertaken along 250km
of inter-array cables and 30km of interconnector cables, with a combined spoill
volume of 12,603,620m3. As shown in the Section 7.3.2, the total volume of
sediment released during sandwave clearance for the inter-array and platform
link cables for the Project is 80,000m? (involving sandwave clearance/levelling
along 7km of inter-array and 1km of platform link cables, with a 10m width and
1m height). The total volume of sediment released during sandwave
clearance for WTG/OSPs for the Project is 481,463m?.

Doc Ref: 5.1.7.1 Rev 034 Page | 73 0f 198



.\’lt
—
\
|
P

——

7.55

' MORECAMBE

Although the Project windfarm site contains a slightly higher percentage of
fine sediment that would be suspended during sandwave clearance activities
(Table 7.13Fable 713), the sediment fractions modelled at Morgan and Mona
are considered relatively similar to the Project (over 83% sand) and are
subject to similar physical processes (Table 7.12Fable7212). The total spoil
volume is also several orders of magnitude lower at the Project and, therefore,
would be encompassed by the modelling and impact assessment at Morgan
and Mona. Therefore, the modelling done for Morgan and Mona is considered
an appropriate proxy.

Pile installation: Drilling

7.56

7.57

7.58

The modelling for Morgan and Mona assumed a worst-case that all piles
across the site may require drilling up to the full pile depth. Two successive
piling events were modelled, with piles of 16m in diameter to a depth of 60m
depth and a drill rate of 0.89m/hr. Several scenarios were modelled for both
projects. The scenarios with ‘finer’ sediment fractions (Scenario B and C for
Morgan and Scenario B for Mona) are presented in Table 7.13Fable 7413 and
are considered in Section 7.6.2.2.

The modelling undertaken for drilling for foundation installation at Morgan and
Mona are considered precautionary compared to the Project given the
following:

= The piles are larger at Morgan and Mona (16m diameter) than the
Project (12m diameter)

= Two consecutive piling events were modelled for Morgan and Mona,
whereas the Project would only have one piling event at a time

= Only up to 6,983m? of sediment would be released per pile at the Project’
(via the drive-drill-drive method) (55,865m? for all WTGs/OSPs for the
worst-case scenario®), compared to 13,460m? per pile for Morgan and
Mona (942,200m? for all WTGs/OSPs for both Morgan and Mona, for
their worst-case scenarios®)

The Project windfarm site contains a slightly higher percentage of fine
sediment that would be suspended during drilling (Table 7.13Fable—7#13).
However, given that the total spoil volume is several orders of magnitude
smaller for the Project, it would be encompassed by the modelling and impact
assessment at Morgan and Mona.

7 The worst-case scenario is based on 30 x WTGs and two OSPs with a drill diameter of 12.6m and depth of 56m.

8 Assumes a drive-drill-drive method, with a maximum of 50% of WTG/OSP locations expected to be drilled and
50% of depth would need to be drilled.

9 The worst-case scenario for Morgan and Mona is based on 68 x WTGs and one OSP (consisting of two
monopiles), with a drill diameter of 16m and depth of 60m.
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Cable installation

7.59  Modelling was undertaken for Morgan for the installation of a 21.9km section
of inter-array cable at a relatively high rate of 450m/hr, 3m wide, 3m deep with
a triangular cross section (mobilising approximately 98,400m? of sediment).
For Mona, a 49km-long cable, a similar installation rate of 450m/hr, a width of
3m, depth of 3m, with a triangular cross section (mobilising approximately
220,500m? of material) was modelled. The sediment fraction compositions
modelled for both are presented in Table 7.13Fable#13. Formatte

7.60 The MDS for Morgan states that up to 500km of inter-array cables would be
trenched (3m wide, 3m deep and triangular cross section). Total spoil volume
for inter-array cable installation would be 2,250,000m3. The MDS for Mona
states that up to 500km of inter-array cables and 50km of interconnector
cables would be trenched (3m wide, 3m deep and triangular cross section).
Total spoil volumes for cable installation would be 2,475,000m?2 (2,250,000m?3
for inter-array and 225,000m? for interconnector cables). As set out in Section
7.3.2, the spoil volume released during combined inter-array and platform link
cable installation for the Project would be 540,000m3,

7.61  Although a higher percentage of fine sediment would be suspended during
cable installation for the Project, the total spoil volume is several orders of
magnitude smaller than Morgan or Mona. Therefore, any effects would be
encompassed by the modelling and impact assessment at Morgan and Mona.

AyM Offshore Wind Farm modelling

7.62 The modelling undertaken for AyM assumed several different sediment
fraction compositions to assess changes to SSCs and seabed level due to
installation activities. These sediment fraction compositions are presented in
Table 7.13TFable 713 and are used to inform the Project assessment results Formatte
described in Section 7.6.2.1 — Section 7.6.2.6.

Sandwave clearance/levelling

7.63 Modelling undertaken for AyM does not differentiate between sandwave
clearance for cables or foundation installation. Rather, it refers to local
sandwave clearance in the centre of the array using a Mass Flow Excavator
(MFE). The modelling for AyM also modelled the dredge disposal from a
TSHD with the same sediment fraction composition as sandwave
clearancel/levelling (Table 7.13Fable#13). Formatte

7.64 The MDS for AyM states that sandwave clearance/levelling would be
undertaken along the array cable route (producing a spoil volume of
7,600,000m3) and for the WTGs/OSPs (producing a spoil volume of
586,400mq). As set out in Section 7.3.2, the spoil volume that would be
released during sandwave clearance/levelling/seabed preparation for the
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inter-array and platform link cables for the Project is 80,000m? and 481,463m3
for WTG/OSPs.

7.65 Although the Project windfarm site contains a higher percentage of fine
sediment that would be suspended (Table 7.13Fable—#13), the total spoil Formatte
volume is several orders of magnitude lower at the Project for sandwave
clearance for array cables and therefore would be encompassed by the
modelling and impact assessment at AyM. The total spoil volume for
WTG/OSP sandwave clearance/seabed preparation is relatively similar to the
Project and, given that AyM modelled a coarser sediment fraction than the
Project, Morgan and Mona are considered a better proxy for seabed
preparation for WTG/OSPs (see above).

Pile installation: Drilling

7.66  The modelling for AyM assumed a worst-case that 60% of pile locations may
require drilling up to the full pile depth (68m). Piles of 16m with a drill rate of
2m/hr were modelled. The sediment fraction composition modelled is
presented in Table 7.13Fable 713. Formatte

7.67 The modelling undertaken for drilling for foundation installation at AyM is
considered precautionary compared to the Project given the following:

= A worst-case of 60% of pile locations would require drilling at AyM,
whereas only 50% of locations would require drilling at the Project

= Only 6,983m? of sediment would be released per pile at the Project!® (via
the drive-drill-drive method) (55,865m? for all WTGs/OSPs for the worst-
case scenario'l), compared to 13,572m? per pile for AyM (276,862m?3 for
34 x WTGSs)

7.68 The Project windfarm site contains a slightly higher percentage of fine
sediment that would be suspended during drilling (Table 7.13TFable—7#13). Formatte
However, given that the total spoil volume is several orders of magnitude
lower at the Project it would be encompassed by the modelling and impact
assessment at AyM.

10 The worst-case scenario is based on 30 x WTGs and two OSPs with a drill diameter of 12.6m and depth of 56m

11 This means a maximum of 50% of WTG/OSP locations are expected to be drilled and that 50% of depth would
need to be drilled
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Cable installation

7.69

7.70

7.71

AyM modelled pre-lay cable trenching using an MFE along a 10km section at
a relatively high rate of 400m/hr (mobilising approximately 98,400m?3 of
sediment). The sediment fraction compositions modelled are presented in
Table 7.13Fable #13.

The MDS for AyM states that up to 116km of inter-array cables would be
trenched (6m wide, 4m deep, with a triangular cross section). Total spoil
volume for inter-array cable installation would be 2,089,854m3. As set out in
Section 7.3.2, the spoil volume that would be released during the inter-array
and platform link cable installation for the Project is 540,000m3 (Table
7.2Fable7.2).

A higher percentage of fine sediment would be suspended during cable
installation for the Project (Table 7.13Fable#13), however, the spoil volume
is much larger for AyM.
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Table 7.13 Seabed sediment particle size fractions (% of total) used for modelling for different activities for Morgan, Mona and AyM compared
to seabed sediment fractions at the Project

Sediment

Inter-array
sandwave
clearance and
Scenario B and
C for drilling

Inter-array
sandwave
Cable Cable
. . clearance and . .
installation installation

Scenario B for
drilling

Sandwave

clearance & pre-

lay trenching for

cables (MFE) and
dredge spoil

disposal (TSHD)

Drilling of

large monopile

Morecambe (the
Project)

% T‘z/za' o Tg/f)a' % T‘Z/za' % |Total% | % T‘;/Za' %  Total %
Very coarse gravel
Coarse gravel 0
Gravel Medium gravel 0 0 0 0 0 0 0 0 25 25 0 20
Fine gravel 0
Very fine gravel 0
Very coarse sand 0 17 8 24 0 0
Coarse sand 28.6 10.6 23 20 10 20
Sand Medium sand 0.5 95.4 63.8 100 48 100 35 100 63 73 20 60
Fine sand 6.1 5.2 10 9 0 20
Very fine sand 60.2 34 11 12 0 0
Silt Silt 4.6 4.6 0 0 0 0 0 0 2 2 20 20
Total % of sediment that would
dominate the suspended load 70.9 8.6 21 21 40
(smaller than medium sand)
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Comparison of project scenarios: Operation and maintenance

7.72

7.73

7.74

A comparison of the operational seabed footprint of WTGs, OSP(s) and cable
protection for the Project, Morgan, Mona and AyM are presented in Table
7.14Fable—+714. The results of the assessment of impact on tidal currents,
waves and sediment transport are outlined in Section 7.6.3.

The modelling results for Morgan, Mona and AyM are considered
precautionary during the operation and maintenance phase compared to the
Project due to the much larger footprint for WTGs, OSP(s) and cable scour
protection (Table 7.14Fable 714).

Due to the much smaller scale of the Project, it is expected that any effects
would be encompassed by the modelling and impact assessments for Morgan,
Mona and AyM. Whilst it is recognised that there are small differences in
physical and sedimentary conditions and project parameters between the
sites, the precautionary nature of the modelled parameters for Morgan, Mona
and AyM projects allows for these differences in the effect that may arise due
to these factors.
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Table 7.14 Comparison of operational seabed footprint at Morgan, Mona, AyM and Morecambe

Morgan
(modelled parameters for PEIR)

= 68 x four-legged suction
bucket foundations with a
jacket diameter of 5m and
bucket diameter of 16m

= Scour protection 56m in
diameter

= Minimum foundation spacing
of 875m

Footprint per WTG = 10,816m?

Total seabed footprint =
735,488m?2

= 4 x 3-legged suction bucket
foundations with a jacket
diameter of 3m and bucket
diameter of 14m12

= Scour protection 49m
diameter, height of 2.5m.

Mona

(modelled parameters for PEIR)

= 68 x four-legged suction
bucket foundations with a
jacket diameter of 5m and
bucket diameter of 16m

= Scour protection 56m in
diameter

= Minimum foundation spacin
of 875m

Footprint per WTG = 10,816m?

Total seabed footprint =
735,488m?2

= 4 x 3-legged suction bucket
foundations with a jacket
diameter of 3m and bucket
diameter of 14m

= Scour protection 49m
diameter, height of 2.5m

AyM

(modelled parameters for ES)

WTGs

= 95 x GBS foundations with
a diameter of 45m

= Scour protection 113m in
diameter

=  Minimum foundation

g spacing of 830m

Footprint per WTG = 11,404m?

Total seabed footprint =
1,083,380m?

OSPs

=  Two x OSPs with jacket
foundations on suction
buckets, with 6 legs of 3.5m
diameter

= One met mast with a
maximum 5m diameter
monopile foundation

Morecambe (the Project)
(ES parameters)

= 35 x GBS foundations with a
diameter of 65m

= Scour protection 15m either
side (totalling a diameter of
95m)

= Minimum foundation spacing
of 1,060m

Footprint per WTG = 7,088m?

Total seabed footprint =
248,080m?

=  Two x GBS foundations, with a
diameter of 65m

= Scour protection 15m either
side and height of 2m

Footprint per OSP = 7,088m?
Total seabed footprint = 14,176m?

12 1t is noted that the modelled parameters for Mona and Morgan OSP(s) are different to the parameters for OSP(s) presented in the MDS in the PEIR chapters, but still have a
larger footprint than for the Project. Similarly, the modelled parameters for WTGs for AyM are different to the parameters presented in the MDS in the ES, but again has a larger

footprint than the Project.
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j MORECAMBE

Morgan

(modelled parameters for PEIR)

Mona
(modelled parameters for PEIR)

AyM
(modelled parameters for ES)

Morecambe (the Project)
(ES parameters)

Footprint per OSP = 9,352m?

Total seabed footprint =
37,408m?

= Cable protection along 50km
of cable, with a height of 3m
and 10m width.
= Up to 67 crossings, each
with a height of 4m, width of
32m and length of 60m.
Total seabed footprint =
628,640178.640m?

Footprint per OSP = 9,352m?

Total seabed footprint =
37,408m?

Inter-array cable scour protection, including crossings

Cable protection along 50km
of cable, with a height of 3m
and 10m width.

Up to 67 crossings, each with
a height of 4m, width of 32m
and length of 60m.

Total seabed footprint =
628,640178,640m?

Footprint per OSP = 58m?
Footprint per met mast = 20m?
Total seabed footprint = 136m?

= Cable protection along
32km of cable, with a
height of 1m and 6m width.
= No cable crossings
required for array cable