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ABBREVIATIONS

AIS Automatic Identification System

EIA Environmental Impact Assessment

GT Gross Tonnage

GPS Global Positioning System

kts Knot (unit of speed equal to nautical mile per hour,
approximately 1.15 mph)

kW Kilowatt

L Litres

LOA Length Overall

m Metre

MCA Maritime and Coast Guard Agency

MGN Marine Guidance Note

nm Nautical Mile

NLB Northern Lighthouse Board

NRA Navigation Risk Assessment

0&G Oil and Gas

OREI Offshore Renewable Energy Installations

OWF Offshore Wind Farm

UTC Coordinated Universal Time

VHF Very High Frequency (radio communication)
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1. INTRODUCTION

1.1 OVERVIEW AND DOCUMENT OBJECTIVE

NASH Maritime Ltd (NASH Maritime) have been contracted by Tetra Tech RPS Energy
(previously RPS Energy Ltd) to undertake a Shipping and Navigation study for Thistle Wind
Partner’'s (TWP) proposed Ayre Offshore Wind Farm (OWF). The objective of this document
is to provide a factual record of the primary marine vessel traffic datasets collected by NASH
Maritime using Automatic Information System (AIS), marine radar and visual observations to
support the Navigation Risk Assessment.

Full details on the assessment and data requirements, together with the
data  collection  methodology is contained within the  document titled
‘0285_Ayre_and_Bowdun_VTS_Methodology R02-00’.

Additional project shipping and navigation datasets have been collected to assist in the
characterisation of vessel traffic in the project area and are integrated during the Navigation
Risk Assessment.

This survey supplements the two other vessel traffic surveys undertaken for the Ayre OWF in
summer 2023 (15-Jul-23 to 29-Jul-23) and winter 2023 (06-Dec-23 and 21-Dec-23) which are
described in their own report (0285 _Ayre VTS | R3-00). The purpose of this top up survey is
to remain compliant with Maritime Coastguard Agency’s (MCA) Marine Guidance Note (MGN)
654 titled ‘Safety of Navigation: Offshore Renewable Energy Installations (OREIls) - Guidance
on UK Navigational Practice, Safety and Emergency Response’ guidelines. These guidelines
defined the requirements for vessel traffic survey validity of 24 month prior to the
Environmental Impact Assessment (EIA) report submission. Following consultation with the
MCA on 14-Jan-2025 in relation to vessel traffic survey validity it was advised that a top up
summer survey in accordance with the MGN 654 requirements would be required for the Ayre
OWF.

This document does not extend to interpretive analysis of the data collected which was
undertaken during the Navigation Risk Assessment as a component of the EIA.

1.2 GUIDANCE

Marine vessel traffic data for the proposed Ayre OWF has been collected in accordance with
requirements of MGN 654.

4.6 Navigation Risk Assessment (NRA) — Traffic Survey

a. An up to date, traffic survey of the proposed development area concerned should be
undertaken within 12 months prior to submission of the EIA Report. This should include all the
vessel and craft types found in the area and total at least 28 days duration but also take
account of seasonal variations and peak times in traffic patterns and fishing operations. AlS
data alone will not constitute an appropriate traffic survey; radar, manual observations, other
data sources (e.g. for fishing and recreation) and stakeholder consultation will ensure those
vessels that are not required to carry and operate AIS are included, and it provides an
appropriate representation of the base line marine traffic.
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2. MARINE VESSEL TRAFFIC SURVEY METHODOLOGY

21 SURVEY AREA AND DATA EXTENTS

The study area and Survey Areas have been defined within the Ayre Offshore Wind Farm
Offshore Scoping Report' and data was therefore collected for the OWF site with a 10 nm
buffer. The nominal vessel location for the surveys is also shown in Figure 1.
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Figure 1: Survey Area and Nominal Vessel Location.

22 SURVEY VESSELS
The vessel based marine vessel traffic survey was undertaken using the Karelle survey vessel

(see Table 1 and Figure 2).

Table 1: Karelle Specifications

Name Karelle
Callsign n/a
Date built 1996

" Ayre Offshore Wind Farm Offshore Scoping Report — document number: TWP-AYR-RPS-OFC-RPT-

00031 / FINAL. https://marine.gov.scot/node/25327
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Hull Steel

Length 27.85m

Breadth 8.7m

Depth 48 m

Tonnage 338 GT

Main Engine Man Alpha 588 kW

Auxiliary Engine Cummings 155BHP/Mitsubishi D622TC 214 kW
Speed 12 kts cruising 14 kts max

Fuel Oil Capacity 50,000 L

Freshwater Capacity 19,000 L

Figure 2: Karelle Survey Vessel.

2.3 SURVEY EQUIPMENT

Survey equipment was installed on the survey vessels and was tested and maintained by
NASH Maritime engineers throughout the survey period to integrate with the vessel’s onboard
systems. Table 2 and Table 3 provide an outline of general equipment on the vessels and the
specific survey equipment used for vessel-based AlS, radar and visual surveys.
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Table 2: Survey Equipment

Survey Laptop 2 1x laptop to record AIS and radar data outputs from
Incl. logger software vessel equipment — configured with chart and survey
area layers for surveyor visual reference and context
(to verify range/function etc.) and to record radar data
outputs from vessel equipment

1x spare laptop for back-up

Include battery for local power back-up to provide
minimum of 1 hr emergency power

Power adaptor 2 Power for laptops (incl. surge protection)

R232 Cable 2 For data connection from AIS and radar equipment to
laptop (may vary)

USB Memory Stick 2 Hourly back up of survey data files and images (per
laptop and in duplicate)

Table 3: Karelle Vessel Equipment

ARPA Radar 2 Furuno ARPA AIS Chart overlay
Koden ARPA AIS Chart overlay

AIS Receiver 1 Furuno
Satellite Broadband 1 Vessel fit
Used for daily data transfer
Mobile Phone Coverage 4G 1 As varies
and 5G For daily data transfer

24 SURVEY PERIODS

In accordance with MGN 6542, the data was collected over 14 days in total for the summer
top-up period, and the top-up survey was conducted to ensure that all 28 days of data were
undertaken within the validity period of 24 months prior to submission of the EIA report.

The summer top-up survey data was collected between 01-July-25 (05:21) and 15-July-25
(08:06).

241 Vessel Downtime

There was no downtime during the survey period.

2 MCA MGN 654 Safety of Navigation: Offshore Renewable Energy Installations (OREls) - Guidance
on UK Navigational Practice, Safety and Emergency Response.
https://assets.publishing.service.gov.uk/media/64637cd60b72d3000c34454c/MGN_654.pdf
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25 SURVEY VESSEL LOCATION

The location of the survey vessel was monitored using onboard GPS, and a survey vessel

track is presented in Figure 3.
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Figure 3: Survey Vessel Tracks.

2.6 WEATHER LOG

Weather was recorded by the survey vessel at six hourly intervals during each survey
campaign (see Appendix A for the survey weather log).

The maximum wind experienced (excluding downtime) was 28 kts on the 04-July-25. These
winds contributed to a swell of 1.9 m and a moderate sea state.

27 DATA COMPETENCY

Quality assurance checks on the survey vessel equipment and data collection was undertaken
on a continuous basis throughout the surveys to ensure competency of equipment, area
coverage and data collection fidelity. Initial data outputs following preliminary post processing
of data are presented in Section 3 and the data will be further post processed, interpreted and
integrated with additional project datasets during the NRA.
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It should be noted that some vessel tracks, as shown in this section, appear shortened or
isolated. Reasons for this may include the below factors and, where notable for individual
tracks, narrative is provided to accompany the plots.

e Coinciding with commencement or completion of survey (including survey vessel
weather downtime events).

e Tracking vessels by radar initially and subsequently aligning with an AlS transmission
(at which point radar tracking was ceased) or vice versa.

e Target vessel factors including:

Radar signature of the target vessel (shape and size of the vessel —for example
a smaller vessel represents a smaller detectable radar signature).

Stability of the target vessel (shape and size of the vessel and motion in
different sea states).

AIS transmission and detection range from target vessel can vary in strength
and consistency due to factors including:

=  Whether equipment is on and transmitting (some small non mandatory
vessels manually elect to transmit [and receive] infrequently for
operational reasons)

= Power and setting configuration of transmission equipment over Very
High Frequency (VHF)

= Location/height of aerial

= Partial/intermittent shielding of AIS transmission aerial by vessel
structures (common on smaller vessels)

= |nterference with other ship borne systems/communication equipment
= State of repair of equipment and ancillary cables/fittings

Distance and range between target vessel and survey vessel

¢ Met-ocean effects including:

CONFIDENTIAL

Atmospheric pressure (ducting of AIS signals improves in higher pressure
conditions)

Sea state and combination of swell waves and wind generated waves

Precipitation and poor visibility (e.g. fog) will reduce radar and VHF range due
to attenuation of signal and also influence ability of watch keeper making visual
contact to identify vessel.
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3. SURVEY RESULTS

This section presents a series of vessel traffic plots, for the 10 nm survey area (‘Survey Area’)
around the Ayre OWF array area (‘Array Area’).

3.1 VESSEL TYPE

Figure 4 and Table 4 provide a count of identified vessels within the Survey Area during the
survey periods for each of the main vessel types. The most frequently identified vessel type
during the summer survey was cargo, with vessels heading in/out of Shapinsay and Kirkwall
in the Orkney Islands, and the Pentland Firth via the north-east coast of Scotland.

The next most frequently identified vessel type was tug and service, with vessels passing
north-south to the east of the Array Area and intersecting the Array Area.

Ferries and cruise vessels were less frequently observed. Ferries comprised of the NorthLink
ferries that operate a daily service between the mainland and the Orkney and Shetland
Islands. No passenger vessels intersected the Array Area.

Fishing and recreational activity was infrequent but widely distributed throughout the Survey
Area and Array Area. Tanker vessel transits were also infrequent and followed two routes:
northeast-southwest through the Array Area and east-west in the Survey Area to the south of
the Array Area.
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g 40 L [ E— ;
8 \ \\
S 30
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Cargo Fishing Passenger  Recreational Tanker Tug & Service
Vessel Type
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Figure 4: Vessel Counts for Summer Survey
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Table 4: Summary of Vessel Traffic Survey

Attributes Summer 2025

Vessel Karelle
(27.85 m Fishing Vessel)

Dates 01-July-25 (05:21) to 15-July-25 (08:06)
Downtime Nil
Survey Area Ayre Array Area + 10 nm

Total Transits Recorded 241 (17.2/day)

(Survey Area)
Total Transits Recorded
(Array Area) 47 (3.4/day)
Survey Area: 82 (5.9/day)
Cargo
Ayre Array: 8 (0.6/day)
. Survey Area: 18 (1.3/day)
Cruise
Ayre Array: 0 (0/day)
Survey Area: 22 (1.6/day)
Ferry
Ayre Array: 0 (0/day)
L Survey Area: 32 (2.3/day)
Fishing

Ayre Array: 9 (0.6/day)

Survey Area: 31 (2.2/day)

Recreational
Ayre Array: 7 (0.5/day)

Survey Area: 14 (1/day)

Tanker
Ayre Array: 5 (0.4/day)
. Survey Area: 42 (3/day)
Tug & Service
Ayre Array: 18 (1.3/day)
3.1.1 Cargo

Figure 5 shows the transits of cargo vessels within the Survey Area. A total of 82 cargo
vessels transited within the Survey Area accounting for 34% of all transits during the survey.
The majority of vessels transited outside the Array Area, with bulk cargo vessels passing to
the south in an east-west direction in/out of Pentland Firth. Two unique Cargo vessels to the
west of the Array Area made a total of 13 transits in a northwest-southeast direction between
Shapinsay and Kirkwall in the Orkney Islands. The northeast-southwest route included five
transits by two unique vessels between Kirkwall and Lerwick.

There were eight cargo vessel transits recorded intersecting the Array Area destined for
Scandinavia after their passage through the Pentland Firth.
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The average Length Overall (LOA) of cargo vessels transiting through the Survey Area during
the survey was 128 m. The largest observed vessel during the summer 2025 period was the
277 m LOA GSL TEGEA, transiting east-west to the south of the Array Area. The largest cargo
vessel to pass through the Array Area was the 180 m LOA NAVI STAR, which made one
transit through the southern half of the Array Area.
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Figure 5: Cargo Vessel Tracks

3512 Tanker

Figure 6 presents the transits of tanker vessels during the surveys. A total of 20 tanker transits
were observed, accounting for approximately 7% of all vessel transits.

During the survey period, vessels passed south of the Array Area in an east-west direction
in/out of Pentland Firth. Five transits were recorded within the Array Area, and the largest
tankers by LOA to intersect the Array Area were 277 m. Overall, the average LOA was 204 m.
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Figure 6: Tanker Vessel Tracks
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3.1.3 Passenger

Figure 7 presents passenger vessel transits, including ferries and cruise vessels. In total,
passenger vessels account for approximately 17% of all the vessel transits, with 22 cruise
transits and 32 ferry transits observed. No passenger transits intersected the Array Area.

The majority of cruise transits were destined for Kirkwall, some from London, Dover,
Aberdeen, Stornoway, Copinsay, and three offshore in the southeast of the Survey Area. The
three offshore transits were made by three unique vessels of 239, 289, and 330 m LOA.

22 ferry transits recorded were associated with the NorthLink ferries MV HROSSEY and MV
HJALTLAND which operate a daily ferry service between mainland Scotland and the Shetland
and Orkney Islands. These vessels pass outside of the Array Area either to the northwest on

route between Kirkwall (Orkney) and Lerwick (Shetland) or to the southwest, between Kirkwall
and Aberdeen.

Ten ferry transits were made to the northwest of the Survey Area by MV VARAGEN, MV EARL
SIGURD and MV EARL THORFINN operated by Orkney Ferries which run a daily service

between Kirkwall and the Outer Northern Isles.
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Figure 7: Passenger Vessel Tracks

3.1.4  Fishing

Figure 8 presents fishing tracks observed during the survey period. In total, approximately
13% of all the vessel transits observed within the Survey Area were fishing vessels.

CONFIDENTIAL Xi



Ayre Offshore Wind Farm
M NAS

TIME

A total of 32 fishing vessel transits were observed during the survey, of which nine intersected
the Array Area. All transits were associated with 13 unique fishing vessels. Vessel length
ranged from 19 m to 70 m, with the three vessels intersecting the Array Area being 15 m, 19 m
and 28 m in length. Vessels primarily transited through the northwest of the Survey Area in a
northeast-southwest direction, with two reporting their destination as Lerwick and one
reporting Scrabster. The vessel KINGFISHER was the only vessel observed actively fishing,
in the southeast of the Survey Area.
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Figure 8: Fishing Vessel Tracks — Summer 2025 and Winter 2023

3.1.5 Recreational

Figure 9 presents recreational vessel activity within the study area. Recreational activity
represented 12% of all the vessel activity.
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A total of 31 recreational transits were recorded during the survey. Vessels were observed
transiting throughout the Survey Area with seven transits recorded intersecting the Array Area.
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Figure 9: Recreational Vessel Tracks

3.1.6  Tug & Service

Tug & service vessel transits are presented in Figure 10. This vessel type accounts for
approximately 17% of all the vessel activity observed within the Survey Area.

A total of 42 transits were observed intersecting the Survey Area, and 18 intersected the Array
Area. The majority of tug and service vessels are offshore supply ships, crossing the eastern
edge of the Array Area, heading in a north-south route. Destinations included Aberdeen,
Kirkwall, and oil and gas fields and rigs including Clair offshore oil field, located approximately
47 miles west of Shetland.
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