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1 Definitions

1.1 Units and Conventions

The following list describes the units and conventions used in this report. Units have been expressed using the
International System of Units (SI) convention.

1 WaveCurrentdirection is expressed in compass points or degrees, relative to true North [°T], and
describes the directiofremtowards which thewavesurrentsare propagatinglowing.

= =4 =4 =

Current speeds are expressed in metres per second [m/s].

Water levels are expressed in metres [m].
Positions are quoted relative to WGS 84 except where stated.
All times are quoted in Coordinated Universal Time [UTC].

1.2 Glossary of commonly used terms

The following list describes common metocean terms used throughout this report.

Current speed

Array Area

Hmo
o
Fp
T2 "
0.as
Levels Descrption
LAT Lowest Astronomical Tide. Minimum level of sea surface due to tidal forcing alone.
MSL Mean Sea Level. Mean sea surface elevation over a prolonged period of time.

Currents Description
Offshore Construction Description

Magnitude of local current flow.

The Array Area is the area within which the Wind Turbine Generators (WTGs), the Offshore Substg
Platforms (OSPs), and associated cables (export; entery and interconnector cabling) and foundationg
will be installed.

Cable Corridor and Working Are

The Cable Corridor and Working Area is the area within which exportaneegy and interconnector
cabling will be installed This area will also facilitate vessel jacking operations associated with installg
WTG structures and associated foundatiomithin the Array Area.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 1
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TSHD Trailing suction hopper dredger. Splopelled vessel able teacuurremovesediments from the seafloor
a hopper in the hull, for subsequedischargeisposaklsewhere.

WTG Wind Turbine Generator.

OSPs Offshore Substation Platforms.

HDD Horizontal Directional Drilling. Method of installing underground cables using a drill.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 2
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2 Introduction

2.1 Background

GoBe Consultants Ltd contracted MetOceanWorks to provide marine processes modelling services, for the
Arklow Bank Wind Park 2 (ABWP2). The ABWP2 site is being developed by Sure Partners Limited (SPL).

ABWP?2 is situated on a long narrow sandbank approximately 10 km off the Wicklow Coast, near the town of
Arklow (sedrigure 6.11). The site area is approximately 27 km x 2.5 km and water depths within the Array Area
range from approximately 2 m to more than 40 m below [T A-Subseaablecableswill link the wind farm

with the power delivery network at the adjacent coaBigure 6.11 shows the proposed Array Area and the
proposed Cable Corridor and Working Ardamerical modelling has been carried out to assess the likely impact

of the construction and operation of the wind farm and its associated infrastructure, on the marine environment.
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Figure 6.11: Overview of ABWP2 area including the Array Area and Cable Corridor and Working Area.
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2.2 Report Structure

This document describes the various data sources, marine process models and analysis methods used
throughout the study.

Modelling details are discussed in Secti8rs 55, initially introducing common model inputs (Sect@rbefore
moving onto the models themselves. By way of introduction to the overall approach:

1 Hydrodynamicswere modelled using the MIKE21FM 2D flexible mesh modelling package. Modelled
currents and water levels have been validated against measurements from several locations. See
Section4 for details. The validated hydrodynamic model was then used to drive the particle tracking
module-and-te-simulate-blocka , esence-ofthe bui uctures

1 TheParticle Trackingnodule wasused to simulate the extent and fate of sediments disturbed during
construction activities (Sectidsb).

Thereafter, SectioB6 provides a description of the results. The document concludes with a list of the references
used throughout.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 4
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3 Common Modelling Inputs

3.1 Bathymetry

A representative bathymetry dataset was required as input towlere-anchydrodynamicnedelanodel This
was achieved by merging four different datasets which originated from:

European Marine Observation and Data Network (EMODnet)
OceanwisiMarineFIND

SeaDataNet

1 SPLsupplied survey data from 2019

= =4 =

Farfield bathymetry data for the models were sourced from the EMODnet Bathymetry Data H2jtal
EMODnet provides a service for viewing and downloading a harmonised Digital Terrain Model (DTM) for the
European sea regions that is generated by an-@vereasing number of bathymetric survey data sets provided

by national hydrographic institutionsesearch bodies and academia. As of 2018, these data are available at a
resolution of approximately 130 m.

These data were then merged witbeeanwis®arineFIND[3] raster charts which have a resolution of 1-arc
second (or approximately 25 m, depending on latitude), whereby physical features such as trenches, ridges, sand
banks and sand waves aseli-represented Figure6.12 shows the available coverage®@teanwistarineFIND

data with the tiles procured highlighted in green.

To provide the highest possible resolution input data for the Western Irish Sea, surrounding Arklow Bank,
individual survey datasets were procured from SeaDataMgt Merged available survey datasets in the region

of the project are shown ifrigure6.1.3 and have various resolutions between approximately 4 m and 11 m.
Overlapping or duplicated datasets were removed, leaving 22 individual survey datasets which were merged,
and any small gaps were filled usiirgearinterpolation.

The SPkupplied survey data from 201[8] are also highlighted in this figure, using a different colour scale.
These data have a spatial resolution of 1 m and cover the entird-farm-leasarrayarea.

A critical aspect of the bathymetry development for the numerical modelling purposes was to ensure no vertical
discontinuities at the boundaries between the SeaDataNet and 2019 survey data. Therefore, the two datasets
were merged using a tapering methoa @avoid sudden vertical shifts at dataset eddesr. further details of the
bathymetry treatment, please see the Metocean Data Overview Rdgbrt

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 5



Prepared for GoBe
Volume I, Appendix 6.1 @
Marine Physical Processe®Numerical Modelling (Revised March 20:.

0 5 10 ‘

-20 -15
Legend
,

-10 <

(] MarineFIND DEM Coverage
60, [] MarineFIND Data Procured

55

50
0 200 400km
] e =
-20 -15 -10 5 0 5 10
Legend ( \
&

[_] MarineFIND DEM Coverage
60 ] MarineFIND Data Procured

55

50

0 200 400 km

e

Figure 6.12: Coverage oBeeanWisMarineFINDlata, and DTM tiles procured shown in green
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Figure 6.13: Merged available bathymetry surveys from SeaDataNet and SPL 2019 bathymetry overlain.
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Finally, the bathymetry data were converted from LAT to MSL datum prior to use, as requirethltiye S\WAN
and-MIKE2Imodelling software. These datum differences were calculated from the Finite Element Solution
FES2014 dataset, a-8bnstituent, global tidal database available from AVISQ.

3.2 Coastline

The coastlines of England, Scotland and Wales were discretised using the Beundaimean high water mark
vector product, from the Ordnance Survey, which describes the position of MeaAWtdr Springs (broadly
analogous to the High Water Mark). For continental Europe, the island of Ireland, and the Isle of Man, the
coastline layer fronDpenStreetMap was used. These data were used in conjunctiorBeitlgle and Bing Maps
satellite imagery to provide the most accurate and appropriate coastline déiscrigor the models.
Furthermore, they were found to have a better representation of coastal features than data available from the
Ordnance Survey Ireland.

3.3 Wind

European Centre for MediutRange Weather Forecasts (ECMWF) ReAnalysis 5 (ERA5) wind data was used to
drive the hydrodynamiand—regionakscale—wave—meodemodel ERAS is the fifth and latest major global
reanalysis produced by ECMWEF. Hourly wind speeds are available for the period 1979oeseat at various

levels (including at 10 m above sea level, as used to drivevthee—andhydrodynamicmedelanodel) are

available on a 0.25° by 0.25° resolution grid via the Copernicus Climate Change Servicer{@83)a@a Store

(CDS). Prior to use, the raw ERAS data is calibrated using a bespoke adjustment developed by MetOceanWorks
which improves performance in driving models. These data have been extensively validated agaitst on
measured LIDAR data. Thesdidations and adjustments to the input wind fieldare described and presented

in the project metocean repolf46].

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 8
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4 Hydrodynamics

Current and water level parameters were produced using a European,-gealim flexible mesh hydrodynamic
model. Depthaveraged currents and water levels were produced to drive the particle tracking model (described

in Sectiorsh)—and-topredictthe blockingeffcel o the-bullbstruchures

Prior to use in the assessments, the performance of the model in representing currents and water levels was

S

ascertained by comparison against several measured data sources. These are described id.$ection

4.1 Measured Hydrodynamic Data

To support calibration and validation of the hydrodynamic model, measured data from acoustic waves and
current recording devices (AWACs) were acquired from Sure Partners Limited. These deployments were
commissioned by Sure Partners Limited for the purpadesite characterisation, and to support validation of

numerical models of the site. An overview of the measured datasets can be foTiadblie 6.14.1 and Figure

6.14.

Table 6.14.1: Measured datasets used for hydrodynamic model validation.

Dataset

Location

Time Period

Water Depth [MMSL]

AWAC A 52'90870WN’ 5.916 6-Now-2019 to ZMar-2021 27.4
AWAC C 52'821%WN’ 6.020¢ 24-Now2019 to 19May-2020 26.3
AWAC E 52'690§WN’ 5.994( 24-Now2019 to 8Mar-2021 39.6.739.0

UNo valid data was recorded was at AWAC A affeAdgust 2020.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling
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Figure 6.14: Measured datasets used for hydrodynamic model validation.
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4.2 Modelling Software

The hydrodynamic model has been developed using the MIKE21FM (Flexible Mesh) 2D modelling[pélckage
[69], a comprehensive modelling system for taimensional water modelling developed by DAitklow bank

and the surrounding area are subject to strong tidal influence with relatively shallow water depths leading to a
vertically wellmixed water column, it is therefore not considered necessary to use a-tiraensional model.
Appendix H of the pject metocean data overview repof] provides a comprehensive analysis of the current
profile shapes from each of the project AWACs, and demonstrates that ¢siran be represented using two
dimensional approximation of the vertical profile.

4.3 Model Boundary Conditions and Spatial Extent

The model setup used in the project metocean study is described extensively in the project metocean overview
report [46]. The model used comprised two constituent pagta European basiacale model, which then fed
boundary conditions to a local model of the Arklow area and surrounds. Because in the present project there
wads a possibility that materials arising from construction activities could advect outside of the local model
extents, a modified version of the setup used in the project metocean study was employed. The European basin
scale model and the local model were med into a single model which had the sphéatents of the European
basinscale model, together with all the embedded resolution local to Arklow of the local model. Whilst this
setup is more computationally expensive (and therefore tioogsuming), it delivers the same or better model
performancewith the added advantage of ensuring that no materials arising from construction activities could
leave the model domain.

Tidal boundary conditions to the model originate from the Finite Element Solution FES2014 dataset.- This 35
constituent, global datset has been produced using numerical modelling which assimilates satellite
observations of water level and has-eur-opinion; the best performance of any publieivailable global tide
model. The dataset includes tide elevations (amplitude and phase) and tide currents on a-@e0828
(approximately 7 km) grid. The model was driven using water levels varying aloegoftea boundaries, as
shown inFigure6.15.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 11
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Figure 6.15: Regional European MIKE21 flexible model mesh. Bathymetry in mvifslle domain shown in
left hand pane, zoom in around the project area shown in right hand pane.
The model had a spatial resolution of 75 m within thied-parkArray Area boundary including a 2 km buffer
surrounding it. Beyond this buffer, the model had a resolution of approximately 150 m in depths shallower than
40 m and a resolution of 225 m further offshore in the Irish Sea.

Atmospheric forcing for the hydrodynamic model originated from the ECMWF ERAS dataset and was applied to
ensure that atmospheric surge effects were properly represented in the model. This comprised of
MetOceanWorks adjusted wind speeff®e Sectior.3), unadjusted wind directions, and unadjusted pressure
fields.

4.4 Model Validation

Validation of the hydrodynamic model used in this study was extensively reported in the project metocean
overview report[46]. To ensure that the slightly different model setup used in this study had a similar or better
level of performance, validations were carried out feater levels ancurrents for the three AWAC locations
(seeFigure 6.14) from the project metocean surve{]. These additional validations are showrFigure 6.16

to Figure-6-18 Figure 6.120.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 12
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Figure 6.16: Validation plot ofeurrentavater levelsat AWAC A.
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Figure 6.17: Time series plot of water levels at AWAC A.
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Figure 6.18: Validation plot of currents at AWAC A.
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Figure 6.110: Time series plot of current directions at AWAC A.
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Figure 6.111: Validation plot of water levels at AWAC C.
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Figure 6.1#13: Validation plot of currents at AWAC C.
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Figure 6.114: Time series plot of currents at AWAC C.
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Figure 6.115: Time series plot of current directions at AWAC C.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 20



Prepared for GoBe
Volume lll, Appendix 6.1

Marine Physical Processe®Numerical Modelling (Revised March 20:.

AWAC_E
From |01-Dec-2019 L L L L Max
To 30-Mar-2020 e,
[N
Mean (X) -0.00 14 e,
A
Mean(y) | 0.1 R A
N 17356 ) '.,3. &
Bias 0.01 oan -
o o
AME 0.06 oD N
RMS 0.08 0.5 - it N
£
] 0.08 = AR .
7l 2 o
cC 0.97 s &
R 0.94 % # y !
1]
g z
< 0 - gy E
" ERY a
= St 2
= &
Q
: ”
Data =D g xS
. EX
-0.5 A
1:1 Line
::"'. g ey
Quantiles £
¢ Ve
(1-99%) T/
. '1 T ‘ 2
Q-Q Line: %
1.051x ’
— T T T T Mln
0.5 0 0.5 1
Measured Water Level (mMSL)
Figure 6.116: Validation plot of water levels at AWAC E.
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Figure 6.117: Time series plot of water levels at AWAC E.
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Figure 6.1818: Validation plot of currents at AWAC E.
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Figure 6.119: Time series plot of currents at AWAC C.
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Figure 6.120: Time series plot of current directions at AWAC C.

These plots demonstrate that the model has a slightly improved level of performance compared to the version
of the model used in the project metocean stugig] (improvements of between 1 and 7% acrosscalrent
speedmetrics).When assessing the slope and R2 valpesformance can be classed as excellent at all locations
[10].

4.5 Selection of Tidal Events

Four tidal events were selected ferodeling-ef-hydrodynamic-blockage-and-fparticle tracking modelling to

encompass the largest (spring) and smallest (neap) likely tidal advection pathways on both flood (northerly) and
ebb (southerly) phases of the tide. These are showrainle 6.14.2Table 6.14.2:

Table 6.14.2: Events selected for hydrodynamic modelling.

Event Name Description

Peak Spring| Flood (northerly) current speed that would be exceeded approximately seven times pe
flood (therefore in the top 1% of peak flood current speeds)

Peak Neap | Flood (northerly) current speed that would not be exceeded approximately seven time
flood year (therefore in the bottom 1% of peak flood current speeds)

Peak Spring| Ebb (southerly) current speed that would be exceeded approximately seven times pe
ebb (therefore in the top 1% of peak ebb current speeds)

Peak Neap | Ebb (southerly) current speed that would not be exceeded approximately seven times pe
ebb (therefore in the bottom 1% of peak ebb current speeds)

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 23



Prepared for GoBe

Volume Ill, Appendix 6.1 @
Marine Physical Processe®Numerical Modelling (Revised March 20:.

events,
pind farm.
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EventName DirectionPN-from| Hmo-[m] Fmo2{s]
Lindyear 195 445 504
Lin-50-year 195 584 +84
Lin-50-year 105 541 47
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5 6-Particle Tracking

The Particle Tracking module of MIKE 21 Flow Model FM (Flexible Mesh) is used for modelling the transport and
fate of suspended and sedimented substances discharged in estuaries and coastal areas or in the open sea. The
material is considered as particlemming a sediment plume being advected with the surrounding water body

and dispersed as a result of random (turbulent) processes in three dimensions. Multiple sediment classes can
be simulated. The particles from each class settle with a constant set#iogity. A mass is attached to each
particle. The following processes are attached to individual particle classes:

1 Settling;

1 Reerosion;

1 Flocculation;

1 Moving sourcesif-applicable) and
9 Horizontal and vertical dispersion.

In this study, several representative sediment classes were used. These are detdiknlans.145-1-Table
6.145-1. Representative samples where obtained from the most recent Arklow Environmental $L8yey

The model calculates the path of each particle and outputs the instantaneous concentrations of individual
classes in two dimensions, as well as the settled mass. The output concentration is based on the mass of particles
present in the volume of water in given model cell. The settled mass is converted to a deposition depth by
dividing by the settledry density of the material under consideratida4]. For the purpose of the present
assessment, rerosion of settled material is conservatively not consatkfor the majority of scenarigsto

ensure the maximum depth of deposition is determinéthwever, as a part of sensitivity analysisgresion

was switched on in the model for the northern Electrical Cable Corridor (ECC) Controlled Flow Excavation (CFE).
This location was chosen based on its proximity to the nearby Wicklow Reef SAC. Tibpddénzes considered

several methods as part of seabed preparation along the export cable corridor, and while not all of these
methods will be used CFE has the greateotential to disturb sediment and therefore was chosen for this
sensitivity analysis. Rerosion was also switched on for the foundation installation (dredging at WTG54)
scenario. This location was chosen due to the dynamic nature of the seabedhtitipated that dredging will

take place at this location prior to release at the-8&ne 2, and its selection was also based on proximity to
sensitive receptors at the southern end of the Array Area, withZhe 2 also being the disposal site recejvin

the greatest volume of sediment. Flocculation was not considered for the present study owing to the very low
content of cohesive sediments, and the offshore and coastal nature of the environment.

The hydrodynamic model (and therefore the output grid) has a spatial resolution featuring a triangular mesh
with 75 m resolution in ABWP2 development area and surrounds. For the purposes of environmental
assessment, a minimum material concentration of X/lmgove background was chosen to be resolved by the
model, this being well within the accuracy of turbidity measuring instrume@&en that some releases are
modelled near to the shallow coastal waters (for instance, Bentonite release), the modelssazaqlired to
resolve these minimum concentrations in areas of relatively shallow water.-Aftutater depth of 1.5 m was
chosen for resolving the minimum required concentrations in the mod#lilst resolving concentrations down

to 1 mg/l in water depths of less than 1.5 m would be possible, it would require greater computational effort,
and therefore this depth was chosen as a sensible compromise between computational efficiency, and the
requirements of the assessmerissuming that the triangular mesticomposed of triangles tending toward an
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equilateral shape, and a water depth corresponding with mean sea level, the volume of water in an individual
mesh element with water depth 1.5 m is 8,438 m3. In order to resolve to 1 mg/l in this volume of water, each
particle must have a maximum mass of 8g. Therefore, a sufficiently high number of particles was released in
each run such that each particle was assigned a maximum mass of 8.4 kg in the model. Although each particle
has a representative maximum mass 8.4 kg, it inherits the settling vielaitits class frofable 6.145-3-Table

6.145:1. Proportions of each sediment type in the modelled releases were defined by GoBe, or by reference to
the project environmental survey report in the later assessmghgs.
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Table 6.145:1: Details of the representative sediment types.

Sediment type Size range (mm) Settling velocity (m/s)
Coarse sand 0.500t0 1.0 0.0663
Medium sand 0.250 to 0.500 0.0287
Fine sand 0.125 to 0.250 0.0180r 0.0087
Very fine sand 0.063t0 0.125 0. 0065
Coarse silt 0.031 to 0.063 0.00140r 0.0023
Medium silt < 0.0031 6-000060.00001

Brief details of the model satp for each of the scenarios follows. With the exceptiofooindation installation
drilling inthe ArrayBrilling-scenarifreaand WTG54/disposal zone 2 Trailing Suction Hopper Dredger (TSHD)
scenariogfor which detail is provided in Volume Il, Chapter 4: Description of Development), for each scenario,
four different current events were simulated, as described in SeetibriThese are high and low current speeds,
flowing northward (flood) and southward (ebb).

After the release is finished, the model is then allowed to run for at least a further 48 hours to allow-freddar

fate of the material to be ascertained. This time period allows all material to settle out from suspension. For
Ayaihl yOSs ¥F2NIOKSOI WEARNRS G(GKS NIXGS 2F aSaidtSySyd awso
of 242 m in 48 hours this is much greater than any of the depths within the project area or surrounds.

For the array drilling scenari¢hea drilling event is expected to continue fareunrd-188-howiseveral days

much longer than the 48our model runs used for the other scenarios. Therefore, in this case, only two
scenarios were run (spring and neggsince flood and ebb tidal cycles lose significance over such long time

period), and these runs were allowed tortinue for the full 188our drilling period, plus 48 hours after the

end of drilling operations.

Furthermore, as a part of sensitivity analysis for the models, a full campaign of TSHD dredging and disposal
(including reerosion) was simulated at the WTG54/Disposal Zone 2. This operation was simulated to take place
over a single period of 23 days, witie model allowed to continue running for an additional five days after the

end of operations.

The geographical positions of each of the sediment release locations described below are sHegurén
6-110the figures in SectionS.1and 5.2 In all cases, the volumes, release rates and geographical positions
. vthe-Develafithe releases were definealy
GeBe—and—app#evédllowmg a review of the engineering deS|gns and local environmental sensitivitidse
Developerand their environmental consultants
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Figure-6-110-Locations-used-in-particle-tracking-modelling.
5.1 &6-1Array Area

5.1.1 &-4-2Foundation Installationg Drilling

Two locations are simulated as being drille@VTG24 from the 47 WTGs layout, and the southern OSP. The
release of drill arisings is simulated to persist for 88 hours (at WTG24), followed by a 12 hour pause, followed by
another 88hour period of drillingdt the southern OSP), with the current speed peak occurring six hours before
the release ends at WTG2Because the material is released in stages, a different representative settled bed

density is used for each sediment type to calculate the sedimentsigpo thicknesses:

For fine sand, 780 kg/m3
For very fine sand, 460 kg/m3
For coarse silt, 290 kg/m3, and

=A =4 =4 =

For medium silt, 200 kg/m3
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Figure 6.121: Release locations for Foundation InstallatgDrilling scenario.

5.1.2 &4-2Foundation Installationg DredgingWTG31

A single TSHD hopper load is simulated as being filled (including overspill discharges), and then discharged at an
indicative disposal site. The foundation site where overspill from the hopper commences is WTG31 from the 53
WTG Option layout, and the disgal site is approximately 2.1 km to the north west of WTG31 in that layout (at
disposal Zone 3). The TSHD loading phase, including initial hopper loading, overspilling and manoeuvring, is 10.18

hours at the WTG location. There is then amiBiute break irdischarge during demob and transit to the disposal

site, before a 18ninute discharge period at the disposal site. The current speed peaks at the beginning of the

discharge phase. For the overspill phase the material is released into the model at theswéaee, and for the

discharge phase the material is released 10 m below the surface. To convert the settled mass from the model

into a depth in mm, a settled density of 1,400 kg/m3 was used.
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Figure 6.122: Release locations for Foundation InstallatioDredging WTG31 scenario.
5.1.3 Foundation Installationg Dredging WTG27

A singleTrailor-SuctionHopperDBredger SHD- hopper load is simulated as being filled (including overspill
discharges), and then discharged at an indicatiwerpdisposalsite. The foundation site where overspill from
the hopper commences BFGIWTG27from the 4753 WTG Option layout, and théumpdisposalsite is
approximately24-41.2 km to the south{in-the-seuth-eastern-cornerof-the-array-area)—Fhe-overspillphase from
the-FSHDb-lasts-60-minutast (at disposal Zone 4). The TSHD loading phase, including initial hopper loading,
overspilling and manoeuvring, is 10.18 hoatsthe WTG location. There is then5®13-minute break in
discharge during demob and transit to thesmpdisposalsite, before al015-minute dumpinglischargeperiod

at the dumpdisposalsite. The current speed pealsscur—duringt the finalten—minutedeginningof the
overspiltlischage phase. For the overspill phase the material is released into the model at the water surface,
and for thedumpinglischargephase the material is releas&d810 m below the surface. To convert the settled
mass from the model into a depth in mm, a settled densit§é80l,400kg/m?3 was used.
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Figure 6.123: Release locations for Foundation InstallatBredging WTG27 scenario.
5.1.4 Foundation Installationc Dredging WTG54

50 TSHD hopper loads are simulated as being filled (including overspill discharges), and then discharged at an
indicative disposal site. The foundation site where overspill from the hopper commences is WTG54 from the 53
WTG Option layout, and the disposdte is approximately 1.2 km to the south east (at disposal Zone 2). The
TSHD loading phase, including initial hopper loading, overspilling and manoeuvring, is 10.18 hours at the WTG
location. There is then a 1Binute break in discharge during demob anmdrtsit to the disposal site, before a
15-minute discharge period at the disposal site. This cycle is then repeated for a total of 50 times, with the total
cycle time being 10.86 hours, and the total time being 22 days. The current speed peaks at thangegfitime

48" cycle. For the overspill phase the material is released into the model at the water surface, and for the
discharge phase the material is released 10 m below the surface. To convert the settled mass from the model
into a depth in mm, a settd density of 1,400 kg/m? was used.
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Figure 6.124: Release locations for Foundation Installatbredging WTG54 scenario.
5.1.5 &43Northern ArrayCable Installatiorng Controlled Flow Excavation

A single Controlled Flow Excavator is simulated as moving from WTGO03 to WTGO02, before remobilising to move
between WTGO02 to WTGOThe-excavation i

h a from \\ 0 o \\ 0 O-minute befoimoar?4

labels from the 47 WTG Layoufjhe current speed peaks occur during the final ten minutes of the first
excavation phaseThe material is released into the model at 3 m above the bed. To converettledsmass
from the model into a depth in mm, a settled densityle®091,000kg/m3 was used.

GoBe_C00004_RO0O7_Marine_Physical_Processes_Modelling 35



Prepared for GoBe
Volume lll, Appendix 6.1

Marine Physical Processe®Numerical Modelling (Revised March 20:.

-6.4 -6.3 -6.2 -6.1 -6.0 -5.9 -5.8

Legend
[] Array Area

[ ] Cable Corridor
and Working Area
Wind Turbine Locations

o OSP Locations
—— Array CFE Track

Figure 6.125: Release track for Northern Array Cable Installa@ontrolled Flow Excavation scenario.
5.1.6 Southern Array Cable Installatiolq Controlled Flow Excavation

A single Controlled Flow Excavator is simulated as moving from WTG50 to WTG53, and then WTG53 to WTG54
(WTG labels from the 53 WTG Layout). The current speed peaks occur at theimidf the operation. The

material is released into the model at 3 m aleothe bed. To convert the settled mass from the model into a

depth in mm, a settled density of 990 kg/m3 was used.
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Figure 6.126: Release track for Southern Array Cable Installati@ontrolled Flow Excavation scenario.

5.2 62Export Cable Route

5.2.1 6221HDD Punchlout - Bentonite Release

A single location for HDD punchit and associated Bentonite release is simulated. The location is approximately
375 m from shore within theable-corridaiECCThe release of Bentonite is simulated to last for 4.5 days (initial

punchout followed by a reaming phase), with the current speed peak occurring 20 minutes into the release
period.To convert the settled mass from the model into a depth in mm, a settled density of 100 kg/m3 was used.
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5.2.2 6=23Sandwave Clearance using a DredgéMorth Eastern Disposal Site

A single TSHD hopper load is simulated as being filled (including overspill discharges), and then discharged at a
dumpdisposalkite. The dredger is simulated as moving aloi@gé2 km line in the centre of the northern cable
route for 66350 minutes{thus-traveling—at-a-speed-of 1-m/hefore transiting to thedumpdisposalsite

approximately25-83.2km to theseuth-{in-the-south-eastern-cornerof-the-array-seast (Disposal Zong.5The
overspill phase from the TSHD |a68290 minutesat-the \WTG-locationThere is then &020-minute break in

discharge during demob and transit to thempdisposalsite, before al015-minute dumpinglischargeperiod

at the dumpdisposalsite. The current speed peaks ocaimringat the finalten—minutedeginningof the
overspiltlischargephase. For the overspill phase the material is released into the model at the water surface,
and for thedumpinglischargegphase the material is releas€d810 m below the surface. To convert the settled
mass from the model into a depth in mm, a settled densit§&f-2.2,400kg/m3 was used.
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Figure 6.128: Release track and position for Sandwave Clearance using a Dcgdgeh Eastern Disposal
Site scenario.

5.2.3 Northern ECC Installatiog Controlled Flow Excavation

A single Controlled Flow Excavator is simulated as moving along a 2 km line in the centre of the northern cable
route for 300 minutes. The current speed peaks occur at thepuoidt of the operation. The material is released
into the model at 3 m above thiged. To convert the settled mass from the model into a depth in mm, a settled

density of 1,000kg/m3 was used. This model run was also repeated wihoston switched on, as a part of
sensitivity analysis.
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