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1. Introduction

1111 This Appendix outlines the technical studies undertaken, including numerical modelling and
empirical analysis, to inform Volume 1, Chapter 6: Marine Geology, Oceanography and
Physical Processes of the MarramWind Offshore Wind Farm (hereafter, referred to as the
Project JJEnvironmental Impact Assessment (EIA) Report.

1112 A range of technical assessments have been developed to infer the potential changes
relative to the baseline (existing) coastal and marine environment caused by the
construction, operation and maintenance (O&M) and decommissioning of the Project,
specifically changes to:

z waves: characterise the impact of floating and fixed foundations on the wave regime
(wave height, period and direction) during the O&M stage;

z stratification and frontal systems: characterise the impact of wind turbine generator
(WTG) floating units on the strength and timing of seasonal stratification during the O&M
stage; and

z scour: characterise the patterns of local and global scour associated with near-bed
infrastructure during the O&M stage.

1.1.1.3  The information from this Appendix informs the technical analysis and the assessment of
the likely significant environmental effects of the Project on physical processes across the
physical processes study area. This Appendix accompanies Volume 1, Chapter 6: Marine
Geology, Oceanography and Physical Processes to support the consent application for
the Project.

1114  The study area for the marine geology, oceanography, and physical processes assessment
has previously been presented within the Project Scoping Report (MarramWind Limited,
2023) and is also shown in Figure 1. It includes the Option Agreement Area (OAA), the
offshore export cable corridor, and the wider surrounding marine area across which
potentially significant effects could occur.

1115  The study area has been informed by expert judgement, based on understanding of region-
scale marine geology, oceanography, and physical processes, in particular that of the
prevailing wave direction, tidal excursion distances and sediment transport pathways.

1.1.1.6  The study area is located off the northeast coast of Aberdeenshire (Figure 1). It has been
defined on the basis of:

z The distance away from the Project which suspended sediment plumes may be
advected (and interact with potentially sensitive receptors). This has been defined by a
spring tidal excursion ellipse buffer around the OAA and offshore export cable corridor.

z The distance up / down drift from the landfall, that littoral processes could theoretically
be impacted by offshore infrastructure associated with the Project. This has been
defined through consideration of coastal sub-cell information set out in Ramsay and
Brampton (2000a; 2000b).

6




MarramWind Offshore Wind Farm December 2025
Environmental Impact Assessment Report
Volume 3, Appendix 6.1: Physical Processes Modelling

z The distance from the OAA that wave blockage impacts could theoretically be detected.
This has been informed by expert judgement, drawing upon (amongst other things), the
evidence base from other projects and consideration of the prevailing wave directions.

1117  Direct changes to the seabed will be confined to the OAA and offshore export cable corridor,
with indirect changes (for example, due to disruption of waves, tides or sediment pathways)
experienced both inside and outside of the site boundary. These indirect changes are
expected to diminish with distance from the OAA and offshore export cable corridor.

1118  The study area overlaps with several nationally and internationally designated nature
conservation sites, some of which are designated on the basis of the geological and
geomorphological features contained within them. These include the Southern Trench
Nature Conservation Marine Protected Area (NCMPA) and Rosehearty to Fraserburgh
Coast Site of Special Scientific Interest, both designated in part for the geodiversity features
they contain.
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2. Waves

2111 This Section describes the design, validation and results of a suite of numerical spectral
wave (SW) models covering the study area. The SW models are used to simulate baseline
conditions (patterns of wave height, period and direction), and the impact of the Project on
baseline conditions during the O&M stage.

2211  The interaction between waves and the foundations of the offshore infrastructure WTGs,
offshore substations and reactive compensation platforms (RCPs) may result in a reduction
in wave energy locally around foundations, and across the wider physical processes study
area. Where the wave climate is important to local processes and is persistently modified,
these changes may potentially alter the frequency or pattern of sediment transport and
therefore seabed morphology in affected offshore areas, and / or the rate and direction of
longshore sediment transport and therefore coastal morphology on affected coastlines.

2212  To quantitatively assess the likely magnitude and extent of interaction between the O&M
stage of the Project and the wave regime, a numerical wave model has been developed.

2311  The wave model is built using the MIKE21FM SW module (DHI, 2025), which simulates the
growth, decay and transformation of wind-generated waves and swell in offshore and
coastal areas.

2312 The wave model creates discrete simulations of wave height, period and direction
WKURXJKRXW WKH GRPDLQ IRUD UHSUHGDQWD®WGEYHWWDIPRH R
conditions (return periods and directions).

2321  The extent and resolution of the wave model mesh is shown in Plate 2.1. A flexible mesh
GHVLJQ LQWHUORFNLQJ WULDQJXODU pPHOHPHQWVY RI YDL
providing tailored spatially variable resolution within a single model mesh. The horizontal
model resolution is highest, approximately 100 metres (m), within the Project OAA, and
OAAs of other offshore wind farms included in the cumulative assessment. Resolution
within the central area of the model domain and covering the coastline is approximately
250m, gradually reducing to approximately 1 kilometre (km) at the open boundaries.
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Plate 2.1 SW model mesh
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233  Wave model bathymetry

2331  The SW model bathymetry (Plate 2.2) is sourced from EMODnet (EMODnet, 2025), which
is a freely available and reliable data source that incorporates survey data from national
hydrographic survey programmes in the UK and throughout Europe. Depth values from
EMODnet across the OAA and offshore export cable corridor were compared with those
obtained from the 2022 / 2023 geophysical surveys (Fugro, 2023a; 2024). The comparison
shows good correlation and consistency between the two data sets.

2332  Spatially varying adjustments are made to convert the bathymetry data from the standard
Lowest Astronomical Tide (LAT) datum at source, to Mean Sea Level (MSL), as is required
for use in the model. Adjustments are made using a combination of (Vertical Offshore
Reference Frames) (University College London and United Kingdom Hydrographic Office,
2005).

10



MarramWind Offshore Wind Farm December 2025
Environmental Impact Assessment Report
Volume 3, Appendix 6.1: Physical Processes Modelling

2333 The SWmodelsare UXQ ZLWK D FRQVWDQW p0MSL Witk QoGidaMiale) IL[HC

level variation). This provides a central description of the range of total water depths that
might be experienced within the physical processes study area. The timing of larger extreme
wave events is independent of the timing of tidal processes (high water / low water / spring
/ neap). A relatively higher water level might allow larger waves to extend further onto or
beyond otherwise shallower areas of the domain, or vice versa. However, the main effect
of the foundations on waves is within the relatively deep offshore OAA (approximately
106mMSL), where there is only a small relative difference in total water depth between a
mean tidal water level and a mean spring high or low water (x1.8m). Sensitivity testing of
the model indicates minimal difference as a result.

Plate 2.2 SW model bathymetry
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2341

2.3.4.2

2.3.43

2344

2.35.1

2.35.2

2.353

2354

2.3.55

A fully spectral formulation is used. The fully spectral formulation is based on a wave action
conservation relationship where the directional-frequency wave action spectrum is the
dependent variable (DHI, 2025). Of the available choices, this formulation is considered to
be the most appropriate and accurate for the nature of the processes being simulated with
respect to both general wave propagation and the effect of the WTG foundations.

A quasi-stationary time formulation is used. Time is removed as an independent variable
and a steady state solution is calculated for each seastate being simulated. This choice is
appropriate for the limited size of the model domain, within which waves are likely to achieve
an equilibrium state dependant on the input wave and wind boundary conditions.

A logarithmic distribution of 36 spectral frequencies are resolved, equivalent to wave
periods in the approximate range from 1 second (s) to 30s, with smaller intervals at smaller
wave periods. This exceeds the default number and range (25 spectral frequencies, from
1.8s to 18s) in order to better resolve a wider range of wave periods.

Directional calculations are made using 32 directional sectors (each sector covering a range
of 11.25 degrees (°)). This exceeds the default number (16 directional sectors, 22.5°) in

RUGHU WR UHGXFH WKH RFFXUUHQFH RI VPDOO PDIJQLWXGH

results when obstacles representing the offshore infrastructure are included in the model.
The baseline wave maps are largely unaffected by the difference.

The wave model is forced by wave conditions (height, period, direction and directional
spreading) at the four offshore wave boundaries (along the northern, eastern, southern and
western extents of the model domain), and by a constant wind speed and direction applied
over the whole domain. The wave model is run with a constant MSL (no tidal water level
variation) and no currents.

The wave condition scenarios considered by the model for the assessment are:

z wave coming directions (east (E), east northeast (ENE), northeast (NE), north northeast
(NNE) and north (N)); and

z return periods (50% non-exceedance, 0.1 year; 1 year; 10 year; 50 year; 100 year).

An understanding of the potential impacts of offshore infrastructure within this range of
conditions will inform the assessments regarding potential impacts on sedimentary / coastal
processes and flood risk. These conditions were initially determined using Extreme Value
Analysis (EVA) for a location at the central point of the OAA, using hindcast timeseries data
from the separately validated ABPmer SEASTATES NW European Shelf Wave Hindcast
Model (ABPmer, 2013).

The wave boundary condition is applied uniformly along the four offshore wave boundaries.
The condition is defined by the significant wave height (Hs), peak wave period (Tp), mean
wave direction (DirM) and directional standard deviation (DirStd). The directional return
period wave boundary conditions tested are listed in Table 2.1. The shortest return period
is the wave condition not exceeded 50% of the time, representing a relatively frequent,
every day wave condition; more severe but infrequent conditions are described by the
DVVRFLDWHG pUHWXUQ SHULRGY 53 RU OLNHOLKRRG

The wind forcing is applied uniformly across the whole model domain area, representing
the wind speed at 10m above sea level normally associated with the target seastate. The
associated wind direction is the same as the wave direction at the boundary. The wind
boundary condition is required for natural patterns of wave propagation and development

12
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through the model domain from the offshore boundaries. Wind is also a realistic mechanism
contributing to wave recovery in the lee of offshore infrastructure. The associated directional
return period values of wind speed and direction used are also shown in Table 2.1.

Table 2.1 Wave and wind boundary conditions for seastates modelled

Directional Case Hs (m) Tp (s) DirM (°N, Wind speed | Wind
sector from) at 10m (m/s) | direction at
10m (°N,
from)
E 50% no exc. 19 9.5 90 8.3 90
0.1 year RP. 5.2 10.2 90 17.2 90
1 year RP. 8.2 12.8 90 215 90
10 year RP. 10.9 14.8 90 24.4 90
50 year RP. 12.6 16.0 90 26.9 90
100 year RP. 13.4 16.4 90 27.8 90
ENE 50% no exc. 1.6 8.7 67.5 7.7 67.5
0.1 year RP. 35 8.5 67.5 13.2 67.5
1 year RP. 5.5 10.6 67.5 17.5 67.5
10 year RP. 7.3 12.3 67.5 19.0 67.5
50 year RP. 8.5 13.2 67.5 20.0 67.5
100 year RP. 9.0 13.6 67.5 22.0 67.5
NE 50% no exc. 1.3 7.9 45 6.5 45
0.1 year RP. 3.1 7.7 45 13.0 45
1 year RP. 4.9 9.7 45 17.6 45
10 year RP. 6.6 11.2 45 20.7 45
50 year RP. 7.7 12.0 45 21.9 45
100 year RP. 8.1 12.4 45 22.4 45
NNE 50% no exc. 14 7.8 22.5 6.2 225
0.1 year RP. 3.9 9.4 225 13.6 22.5
1 year RP. 6.2 11.8 225 18.9 22.5
10 year RP. 8.2 13.6 225 20.2 225
50 year RP. 9.6 14.6 225 21.7 225
13
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Directional Case Hs (m) Tp (s) DirM (°N, Wind speed | Wind
sector from) at 10m (m/s) | direction at
10m (°N,
from)
100 year RP. 10.1 15.1 22.5 235 225
N 50% no exc. 1.9 9.5 0 8.3 0
0.1 year RP. 5.0 10.3 0 155 0
1 year RP. 7.9 13.0 0 20.0 0
10 year RP. 10.6 15.0 0 24.4 0
50 year RP. 12.3 16.1 0 26.1 0
100 year RP. 13.0 16.6 0 27.2 0

236.1  The settings and values below are either default settings or within the range of normally
recommended values and are consistent with numerous similar recent offshore wind farm
modelling studies undertaken by ABPmer (Awel y Mor Offshore Wind Farm Ltd (ABPmer,
2022) and Five Estuaries Offshore Wind Farm Ltd (ABPmer, 2024)).

2362 Depth-induced wave breaking is the process by which waves dissipate energy when the
waves are too high to be supported by the water depth, (for instance, reach a limiting wave
height / depth-ratio). Wave breaking is described in MIKE21SW (DHI, 2025) by standard
HTXDWLRQV WKDW DUH VFDOHG E\ D FRHIILFLHQW u*DPPDY
used.

2.36.3  Bottom friction is relevant where, as waves propagate into shallow water, the orbital wave
velocities penetrate throughout the full water depth and the source function due to wave-
bottom interaction becomes important. A large part of the model domain (towards the
adjacent coastlines) is shallow enough, relative to the waves being simulated, to be affected
by choices relating to the implementation of bottom friction. The dissipation source function
used in the SW module is based on the quadratic friction law and linear wave kinematic
theory. The dissipation coefficient depends on the hydrodynamic and sediment conditions.
Sediment roughness is characterised in the MIKE21SW wave model by a Nikuradse
Roughness length value of 0.04m.

2364 The MIKE21SW wave model (DHI, 2025) also takes account of the following wave
transformation processes (using default settings):

z white capping (Dissipation coefficients, constant Cdis = 4.5, constant DELTAdis = 0.5);
and

z quadruplet-wave interaction.
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23.7.1

2.3.7.2

2.3.7.3

2374

2.3.75

To simulate a maximum design scenario blockage scenario for waves, the largest cross-
sectional area within the water column for the WTG, offshore substations and RCP
foundation types described in Volume 1, Chapter 4: Project Description , has been
calculated. These sub-grid scale foundations are represented in the model as a single
triangular element centred on their locations, each containing a point structure assigned
with the appropriate maximum design scenario blockage width and a height exceeding the
water column depth.

To assess cumulative impacts with neighbouring operational and proposed offshore wind
farms including Green Volt, Buchan, Stromar, Caledonia, Scaraben, Sinclair, Broadshore,
Salamander, Muir Mhor, Flora, Hywind Scotland Pilot Park, Aberdeen, Beatrice, Moray
West and Moray East - a version of the model was run that includes structures representing
WTGs and offshore substations within each array.

For operational offshore wind farms, turbine locations and maximum design scenario
blockage were derived from the existing infrastructure. For proposed offshore wind farms,
these parameters were estimated using information from site-specific EIAs and / or Scoping
Reports.

Where detailed WTG and offshore substation locations were unavailable - specifically for
Stromar, Buchan, Caledonia, Scaraben, Sinclair, Broadshore, Salamander, and Flora - a
uniform grid layout was applied to represent turbine positions within each array. Additionally,
foundation size data for WTGs and offshore substations was not available for Stromar and
Flora. For Stromar, which is expected to be a large floating wind project, foundation
dimensions were conservatively assumed based on those of the Project. For Flora,
foundation sizes were assumed based on typical dimensions used in smaller floating wind
installations.

A range of WTG, offshore substations and RCP foundation types are considered in the
project design envelope. The maximum design scenario is identified as the combination of
option presenting the greatest total potential blockage to waves passing through the OAA
(for instance, the greatest number of foundation and the greatest near-surface dimension).
The maximum design scenario for the Project is provided in Table 2.2.

Table 2.2 Maximum design scenario for the Project  in relation to wave modelling

Parameter Maximum design scenario
Maximum turbine power output 14 megawatts (MW)
Maximum number of WTGs 225

Maximum dimension of floating unit 120m

Number offshore substations 4
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Parameter Maximum design scenario

Offshore substation foundation type Jacket foundations secured by driven piles or
suction caisson.

Offshore substation maximum dimension 80m
Number of RCPs 2
RCP foundation type Jacket foundations secured by driven piles or

suction caisson.

RCP maximum dimension 35m

Any other combination of foundation type and number would result in a smaller total blockage.

2.3.7.6  Toassess cumulative impacts with neighbouring operational / proposed offshore wind farms
(Green Volt, Buchan, Stromar, Caledonia, Scaraben, Sinclair, Broadshore, Salamander,
Muir Mhor, Flora, Hywind Scotland Pilot Park, Aberdeen, Beatrice, Moray West and Moray
East), the maximum design scenario for wave blockage based on the site-specific WTG
and offshore substation foundations number and dimensions is determined for each other
offshore wind farm in Table 2.3.

Table 2.3 Maximum design scenario fo r other offshore wind farms in relation to
wave modelling

Offshore wind farm Maximum design scenario
Green Volt 30 WTGs with maximum dimension of 100m.

1 offshore substation with maximum dimension of 26m.
Buchan 70 WTGs with maximum dimension of 80m.

3 offshore substations with maximum dimension of 18m.
Stromar 71 WTGs with maximum dimension of 130m.

3 offshore substations with maximum dimension of 140m.
Caledonia 101 WTGs with maximum dimension of 28m.

39 WTGs with maximum dimension of 102m.

4 offshore substations with maximum dimension of 28m.

Scaraben 6 WTGs with maximum dimension of 140m.
Sinclair 6 WTGs with maximum dimension of 140m.
16
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Offshore wind farm Maximum design scenario

Broadshore 60 WTGs with maximum dimension of 140m.
Salamander 70 WTGs with maximum dimension of 140m.
Muir Mhor 67 WTGs with maximum dimension of 150m.

1 offshore substation with maximum dimension of 18m.
Flora 3 WTGs with maximum dimension of 140m.

1 offshore substation with maximum dimension of 18m.

Hywind Scotland Pilot Park 5 WTGs with maximum dimension of 15.
Aberdeen 11 WTGs with maximum dimensions of 10.5m.
Beatrice 84 WTGs with maximum dimension of 12m.

2 offshore substations with maximum dimension of 12m.
Moray West 60 WTGs with maximum dimension of 10m.

2 offshore substations with maximum dimension of 9.5m.
Moray East 100 WTGs with maximum dimension of 9m.

3 offshore substations with maximum dimension of 9m.

2377 For the Project, the foundation layout provided in Volume 1, Chapter 4: Project
Description that gives the maximum design scenario for wave blockage is for the greatest
number of WTGs (225), offshore substations (4), and RCPs (2) as shown in Plate 2.3. This
layout is realistically representative of any that might be eventually considered.

2378  For Green Volt, Muir Mhor, Hywind Scotland Pilot Park, Aberdeen, Beatrice, Moray West
and Moray East offshore wind farms the foundation locations are determined from site-
specific EIA and / or Scoping Reports. For Stromar, Buchan, Caledonia, Scaraben, Sinclair,
Broadshore, Salamander, and Flora, information detailing the specific location of
foundations could not be found, therefore a uniform grid layout was assumed to estimate
the WTG and offshore substation positions within the respective OAAs.

2.3.7.9 All structure locations included in the SW model runs are shown in Plate 2.3.
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Plate 2.3 SW model structure locations
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6500000 ! ' ' ' ' ' ' =
6480000 -
Beatce @ ::::'
6460000 ity Sinclair 32 i
. H caraben
S :
o, 6440000 Broadshore Marram|
c
E Moray Easg Caledonia
= - West .
ZO 6420000 [ Wes —va
o
S 6400000 |
'_
) Q}Salamander
6380000 . .
Hywind @ @Flora ..M ir Mhor
Pilot
6360000 Park i
6340000 /g Aberdeen |
Q \) Q Q Q
Sk S Sk > S
& & ® & &

UTM30 Easting (m)

The wave model is not required to provide historical (hindcast) predictions of wave
conditions in a timeseries mode, therefore, no direct validation of the project-specific wave

Hindcast data from the ABPmer SEASTATES NW European Shelf Wave Hindcast Model
are used to inform the boundary conditions. The SEASTATES wave hindcast model is
described fully and has already been regionally validated against numerous wave buoys in

The SEASTATES wave hindcast model (ABPmer, 2013) is also further locally validated
against measured data from a project-specific metocean deployment within the OAA
(640916mE, 6458665mN, UTM30). Measured wave data from September 2022 to
September 2023 was found to capture a wide range of wave heights (<1m to >6m) and
wave directions. Comparison against this period ensures the model performs well over a

The accuracy of the SEASTATES NW European Shelf Wave Hindcast Model (ABPmer,
2013) in predicting Hs, Tp and mean direction was assessed by comparing measured wave
data with coincident timeseries output at the location of the measured data extracted from

2.38.1
model against measured timeseries data is required.
2382
ABPmer (2013).
2383
wide range of conditions.
2.3.8.4
the SEASTATES Wave Hindcast Model.
2.385

Plate 2.4 show timeseries comparison plots of modelled Hs, Tp and mean direction against
measured values (Fugro, 2023b). The visual comparison shows the general magnitude and

18
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timing of wave events are reproduced well. The above information validates the
SEASTATES hindcast model data (ABPmer, 2013) to provide a realistic representation of
wave conditions and climate within the physical processes study area.

2386 The local wave model performance is not validated explicitly. However, the important
components of the model design and inputs (extent, resolution, bathymetry, coastlines and
boundary conditions) have been individually validated to be realistic, accurate and detailed.
The resulting model is therefore expected to perform to a similar level.

Plate 2.4 Comparison of measured and modelled wave parameters within the OAA

10 I 1 1 ' | 1 ' ' | | ] I

Measured
Model

|‘ l -

l .

1t |
WH' g I v -’H

0 M \thu.aﬂoulu\ “\\uhl ! MM-«WQ w\ ‘
o o’ﬂ' $o“1°ﬂ oe&oﬂ \aozoﬁ 101’) NI 107?’ s

Hs (m)
F N
|

& I
l

!l'

2k P\“ I'i'\'i

0?3’

0’2} 1013 2

¢e® W ot ‘,}(b‘\ W \‘)\'L 2 «e®

Time (UTC)

by

r 2 o o> > & ok kg v 2>
'LQ 10 (_'?9 0’2«0 ‘0’2’0 o 'LQ 0 'LQ 9 'LQ (\Q’Q 0\10 o o
o® 2 5 W po N W Y P x>

Time (UTC)

~N
~
o

Mean wave direction
(degN, from)
8 3B

Time (UTC)




MarramWind Offshore Wind Farm December 2025
Environmental Impact Assessment Report
Volume 3, Appendix 6.1: Physical Processes Modelling

2.3.8.7

2411

24.1.2

24.13

2421

The SW numerical models are robust tools but are subject to a number of assumptions.
These include the input parameters (for example, using representative wave events),
scenario assumptions (for example, the location of foundations) as well as uncertainty in
the underpinning datasets (for example, wave data and bathymetry data). Such uncertainty
is managed in the design of the modelling study, validation (where appropriate and possible)
of models and the interpretation of the model results in the context of the baseline and using
expert judgement. The model settings and assumptions applied are within the range of
normally recommended values and are consistent with numerous similar recent offshore
wind farm modelling studies undertaken by ABPmer (for example, Awel y Mor Offshore
Wind Farm Ltd, (ABPmer, 2022) and Five Estuaries Offshore Wind Farm Ltd (ABPmer,
2024)).

This Section sets out the assessment of changes to the wave regime within the physical
processes study area, based on SW modelling of the maximum design scenario for the
Project, considered both alone and cumulatively with neighbouring operational / proposed
offshore wind farms.

The wave model simulates the development, propagation and dispersion of wave energy
throughout the domain, creating discrete spatial maps of Hs, Tp and DirM, for a
representative range of selected every day and extreme wave conditions (return periods
and directions). The wave condition scenarios considered by the model for the assessment
are:

z wave coming directions (E, ENE, NE, NNE and N); and
z return periods (50% non-exceedance, 0.1 year; 1 year; 10 year; 50 year; 100 year).

More detailed information about the design and validation of the wave models is given in
Section 2.3.

Plots showing the spatial distribution of wave height and direction for each of the baseline
wave conditions without any wind farm infrastructure present are shown in Plate 2.5 to
Plate 2.9.
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Plate 2.5 Baseline significant wave height, waves from the E, all return periods
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Plate 2.6 Baseline significant wave height, waves from the ENE, all return periods
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t wave height, waves from the NE, all return periods

Ine signitican

Plate 2.7 Basel

20
18
6
4
2

1
1
1

Waves from NE, 1 year RP

Waves from NE, 0.1 year RP

Waves from NE, 50% no exceedance

//I/I////IIJI/////I//II//////
R R
AR R R R R R R R R R R R R R R e e R
//II/I/II/IIII/IIIIIII/IIIIIIIIJ

NNNNNNNNNNYN NSNS NNNNNNN
/lf/l/// III/ AR R R AR
NNNNNNNN /I/I NNNNNNN
I/I////// NNRNRNNNNNNNNNY

AREAANANEA NN NN N NN NNNNNNN NSNS

AR R ARARRRRARRRRD A AR RN
UMMHUVJ/IJ/// SNNNNNNNNY
AN ANNNANNNNBNNNNN NN

AL

Waves from NE

Waves from NE, 50 year RP

Waves from NE, 10 year RP

100 year RP

AAAARRANTANAN R AN NNN NN NN NN NN
AR AR AR AR AR RN AN AN N AN N NN NN NN NN NN Y
AR R R R R R R e
AR R AR AR R R R R AR AR R AR R

I/////(///// ~ ///// NNNNNNNY

/t// NNANNNNY
NNNNNNNNNK SANN SN NN NN NSNS
l/////(/l// SANNNANNNNNNNNSNY

AR R AR AR R AR AR R AR AR AR AR
NNNRANNNN NN /W//I///l///
////////ﬁ? NNNNNNNNNY

~
NN ARRARARRAR L ARRR R RN
AR AR RN RN ARNNN N NN NN NN NN NN Y
R R
/Iflllmulllfl/ AR RARR R
AR AR NNNNNY
N NN NN AR
~ NN N
N NN

FLLLLIL LSS

LSS

AR A
-

Z

AARARRRRRRRRARRRRRRARRRRRRRRRRN
AR AR R R R R e
AR AR AR AN NN NN NN NN NN RN Y
ARNRNA AN R NN NN NN N NN NN NNN NN NN NN NN
ARRRRRRRARRRR ~ ///// NNNNNNANS
////////// NN NNNNNNNYN
NNANNNNNN NN N //l//f//;
/I///{//// AR R R R R R AR AR RN

///////f///ﬂh NNNNNNNNNY
NNNNNN NN NNNNNNNNNY
NRNN N NNNNNBNANNNNNNNNY

ANAENARN SRR AR NANNNNNANNNS
MWJ/////1///////1/1//

ANNNNNN NN
NN ATCRARRRN

CELLL LSS

IS
s

Z

SRR NS Y RSN
AR R AN NN NANANANNNN N NN N NN Y
ARRRRRARRRARRARRRARRERRRRARRRRERRRRRRN
AR A R
AR R AR RN AR N NN NN NN NSNS
NNNNNNNNANY ~ //f{/ NNNNNNNY
I/I/////l/ I/// ARRARRRN
NNSNNNNNNNN /f// SMASNNANANY
/J///////// NANNNNNNNNNNNNY
N NN
AR AR /I/////III/ / NRNNNANNANNNY
NSNS //////// /////////;
BRNNNNANANT /f/{/////fb//////l/(;
AR AT R AT NANNNNNNN NN NN NS
/Il///I{III/MM/{III/II/(/II/I//II
AR R R AR AR R

AR

~
N\

23




MarramWind Offshore Wind Farm December 2025
Environmental Impact Assessment Report
Volume 3, Appendix 6.1: Physical Processes Modelling

Plate 2.8 Baseline significant wave height, waves from the NNE, all return periods































































































































































































































