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Executive Summary
The Beaufort Submarine Telecommunications Cable Project proposes the installation of a new high‑capacity fibre‑optic link between Newgale, Wales and Kilmore Quay, Ireland. This strategically significant development delivers major benefits to international connectivity to the United Kingdom, regional resilience, and the wider digital economy. The project directly addresses the rapidly increasing demand for secure, diverse international telecommunications capacity and routes whilst providing a new resilient submarine cable route between the UK and the Republic of Ireland. The project will also support the United Kingdom’s national infrastructure priorities and will reinforce the critical importance of submarine cables which is recognised under UK Marine Policy Statement guidance, which notes their vital role in global and domestic communications.
A key positive outcome of the planning process is the selection of Newgale as the preferred landing point. Following comparative assessment of three options, Newgale was identified as the most favourable site due to its improved seabed conditions for burial, lower environmental sensitivities, fewer conflicts with existing or future developments, and strong support from stakeholders including port authorities, offshore infrastructure owners and fishing groups.
The environmental effects of the project are assessed as low, subject to implementation of the specified mitigation and confirmation of outstanding commitments. The report proceeds on the basis that submarine telecommunications cables are not listed in Schedule A1 or A2 of the Marine Works (Environmental Impact Assessment) Regulations 2007 and that a full statutory EIA is not required; this non-statutory MOP & ES supports the marine licence application. Temporary seabed effects have been assessed within a precautionary 50m corridor encompassing grapnel operations, burial-tool tracks, trenching and HDD-exit works, rather than the trench alone. Installation disturbance is localised, but sediment recovery may take months to a few years, with coarser sediments recovering more slowly. A small permanent footprint from surface-laid cable and protection remains and is assessed as negligible and not significant. Cable burial targets approximately 1.5m where sediments and crossing constraints allow. Localised protection and unburied sections are proposed at the Greenlink crossing, subject to the crossing agreement and confirmation of existing cable burial depth. The separately consented HDD infrastructure avoids open trenching across the beach and sensitive intertidal habitats; the cable installation methodology requires no beach access.
The revised marine mammal assessment predicts no likely significant effect from auditory injury and project-alone behavioural disturbance below the West Wales Marine SAC area-time thresholds, on the stated equipment and exposure assumptions. Acoustic controls include necessary-only positioning transmissions at the lowest power consistent with safe operation, shutdown during transits and extended standby, prompt recovery of seabed beacons, and operation of the FE700 echo sounder at 200 kHz by default, with exceptional 50 kHz use logged. No acoustic deterrent devices are proposed, and soft start will be used where feasible. Contractor confirmation of the assumed HiPAP settings and confirmation of mitigation commitments are required before reissue. The in-combination conclusion depends on checking the relevant registers before mobilisation and scheduling no Beaufort activity within the SAC on the same day as unabated piling or unmitigated high-order UXO clearance whose disturbance range overlaps the SAC.
From an engineering perspective, the project uses controlled cable-laying and burial methods. Precision deployment systems, including a cable-lay guide remotely operated vehicle, support installation within the licensed corridor. Reported cable-lay accuracy is within ±5m and ordinarily less than 1m from the planned route.
Project delivery is supported by a strong quality, safety, health & environmental framework, the primary installation contractor maintains ISO 9001, ISO 14001 and ISO 45001 certifications, ensuring international recognised management systems governing all operational activities. Detailed planning such as zero cable excursions outside of the licenced corridor, ≥95% burial performance, and zero environmental incidents are embedded in project planning.

The installation has been carefully engineered to minimise disruption to other marine users. Shipping, commercial fishing, offshore infrastructure and anthropogenic risks are all reduced to As Low As Reasonably Practicable through micro‑routing of the cable, comprehensive communications during operations, charting of the as laid cable via the United Kingdom Hydrographic Office and the Kingfisher Information Service for Offshore Renewable & Cable Awareness project, and adherence to international maritime regulations including COLREGS, SOLAS and UNCLOS. Once installed and operational, the proposed submarine cable requires no ongoing marine maintenance or activity, contributing to its extremely low environmental footprint. In the event of a submerged plant fault, established marine maintenance agreements ensure rapid mobilisation of specialised repair vessels, rectification of the fault with minimal disturbance thus maintaining long‑term service reliability.
Environmental and archaeological safeguards include micro-routing to avoid sensitive features, the commissioned Written Scheme of Investigations and application of the Protocol for Archaeological Discoveries (Appendix 10) if an uncharted or suspected archaeological site is identified at any project phase. Although the route surveys reported no reef habitat classifications, no formal reefiness assessment was undertaken. Areas meeting low or greater reefiness criteria will therefore be treated as potential Annex I reef and actively avoided, as will any Annex I reef encountered during installation. The assessment relies on live obstruction avoidance and micro-routing, with no boulder relocation, rock placement or concrete mattresses.
Overall, the Beaufort Submarine Cable Project would enhance UK–Republic of Ireland digital connectivity and route resilience. The report concludes that environmental effects can be kept localised and predominantly temporary, with a small permanent seabed footprint assessed as negligible and not significant. These conclusions depend on the specified acoustic, habitat-avoidance, archaeological and scheduling safeguards, confirmation of outstanding contractor and Consortium commitments, and resolution of the cable-power inconsistency before final issue.
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LIST OF ABBREVIATIONS
Table 1 below gives a list of the abbreviations used in this report.
[bookmark: _Ref124168141][bookmark: _Ref124168140][bookmark: _Toc125707443][bookmark: _Toc125707903][bookmark: _Toc244864234]Table 1: List of Abbreviations
	List of Abbreviations

	AA
	Appropriate Assessment
	MHWS
	Mean High Water Springs

	AIS
	Automatic Identification System
	MLC
	Maritime Labour Convention

	AIS-SART
	AIS Search & Rescue Transmitter
	MLWS
	Mean Low Water Springs

	ALARP
	As Low As Reasonably Practicable
	MLWM
	Mean Low Water Mark

	AP
	Articulated Pipe
	MLV
	Main Lay Vessel

	AWAC
	Armour Wire Anchor Clamp
	MMO
	Marine Management Organisation

	BJT
	Beach Joint
	MOD
	Ministry of Defence

	BMH
	Beach Manhole
	MOP
	Method of Procedure

	BRA
	Biosecurity Risk Assessment
	MPA
	Marine Protected Areas

	COLREGS
	Convention on the International Regulations for Preventing Collisions at Sea
	MPS
	Marine Policy Statement

	CTV
	Crew Transfer Vessel
	MSBL
	Mean Seabed Level

	DA
	Double Armour
	MWLM
	Mean Low Water Mark

	DEFRA
	Department for Environment, Food & Rural Affairs
	NM
	Nautical Mile

	DIO
	Defence Infrastructure Organisation
	NRW
	Natural Resource Wales

	DMA
	Dead Man Anchor
	NSTA
	North Sea Transition Authority

	DP
	Dynamic Positioning
	NSW
	Norddeutsche Seekabelwerke

	DSE
	Direct Shore End
	NtM
	Notice to Mariners

	DTS
	Desk Top Study
	O&M
	Operations & Maintenance

	EIA
	Environmental Impact Assessment
	OFCOM
	Office of Communications

	EEZ
	Exclusive Economic Zone
	OSPAR
	Oslo-Paris Convention

	EMF
	Electro-Magnetic Force
	OWF
	Offshore Wind Farms

	EMODNET
	European Marine Observation & Data Network
	PAD
	Protocol for Archaeological Discoveries

	ENVID
	Environmental Impact Identification
	PAH
	Polycyclic Aromatic Hydrocarbon

	EPIRB
	Emergency Position Indicating Radio Beacon
	PCNPA
	Pembrokeshire Coast National Park Authority

	ES
	Environmental Scoping
	PDA
	Project Development Areas

	ESCA
	European Subsea Cables Association
	PLGR
	Pre Lay Grapnel Run

	EU
	European Union
	PLSE
	Pre-Laid Shore End

	FLO
	Fishing Liaison Officer
	PMP
	Project Management Plan

	FLOWW
	Fishing Liaison with Offshore Wind and Wet Renewables Group
	POW
	Plan of Work

	FRC
	Fast Response Craft
	pUXO
	Potential UXO

	FSA
	Formal Safety Assessment
	QSHE
	Quality, Health, Safety & Environment

	GIS
	Geographic Information System
	RA
	Rock Armour

	GMDSS
	Global Maritime Distress & Safety System
	RAMS
	Risk Assessment & Method Statement

	HAVS
	Hand Arm Vibration Syndrome
	RFS
	Ready For Service

	HAZID
	Hazard Identification
	RC
	Route Clearance

	HAZOP
	Hazard & Operability Study
	RCAHMW
	Royal Commission on the Ancient & Historical Monuments of Wales

	HDPE
	High Density Polyethylene
	RIB
	Rigid Inflatable Boat

	HiPAP
	High Precision Acoustic Positioning
	RNLI
	Royal National Lifeboat Association

	HIRA
	Hazard Identification & Risk Assessment
	ROI
	Republic of Ireland

	HRA
	Regulations Assessment
	RoPax
	Roll On/Roll Off Passenger

	HVDC
	High Voltage Direct Current
	RoRo
	Roll On/Roll Off Freight

	ICES
	International Council for the Exploration of the Seas
	SAC
	Special Area of Conservation

	ICPC
	International Cable Protection Committee
	SEA
	Strategic Environmental Assessment

	IMO
	International Maritime Organisation
	SEL
	Shore End Landing

	INNS
	Invasive Non-Native Species
	SOLAS
	International Convention for the Safety of Life at Sea

	JNCC
	Joint Nature Conservation Committee
	SPA
	Special Protection Areas

	KISORCA
	Kingfisher Information Services Offshore Renewable & Cable Awareness
	SSS
	Side Scan Sonar

	KRA
	Key Resource Areas
	SSSI
	two Sites of Special Scientific Interest

	LARS
	Launch & Recovery System
	TCE
	The Crown Estate

	LAT
	Lowest Astronomical Tide
	TG
	Technology Group

	LEO
	Low Earth Orbit
	TSS
	Traffic Separation Scheme

	LNG
	Liquefied Natural Gas
	TW
	Territorial Waters

	LP
	Landing Party
	UK
	United Kingdom

	LPG
	Liquefied Petroleum Gas
	UKHO
	United Kingdon Hydrographic Office

	MARPOL
	International Convention for the Prevention of Pollution from Ships
	UNCLOS
	United Nations Convention on the Law of the Sea

	MCA
	Maritime & Coastguard Agency
	UXO
	Unexploded Ordnance

	MCA
	Marine Character Areas
	VMS
	Vessel Monitoring System

	MCAA
	Marine and Coastal Access Act
	VTS
	Vessel Traffic Services

	MGN
	Maritime Guidance Note
	WFA
	Welsh Fishing Association

	MHPA
	Milford Haven Port Authority
	WNMP
	Welsh National Marine Plan

	
	
	
	




[bookmark: _Toc244864196]project Description & regulated activity
[bookmark: _Toc244864197]General
The Beaufort Consortium with Apollo Submarine Cable System Ltd acting as the Landing Party (LP) and marine licence applicant are proposing to develop a telecommunications (telecoms) fibre optic cable between Newgale in the United Kingdom (UK) and Kilmore Quay in the Republic of Ireland (ROI), referred to as the Beaufort Submarine Cable System (hereafter referred to as 'the Project’). The Beaufort Consortium has appointed Red Penguin Marine to provide the marine consents and permits, namely the Marine Licence and Crown Estates Lease required to facilitate the installation and operation of the Project. An overview chart of the Project is shown below in Figure 1 and Appendix 1.
[image: ]
[bookmark: _Ref184392825][bookmark: _Toc244864293]Figure 1: Beaufort Submarine Cable System Overview
This Method of Procedure (MOP) & Environmental Statement (ES) is only applicable to the elements of the Project that fall within the area between the seaward extent of UK Territorial Waters (TW) and the Mean High-Water Springs (MHWS) where the proposed submarine cable comes ashore in the UK, however, there may be reference to the area between the seaward extents of the UK TW and the UK Exclusive Economic Zone (EEZ). No aspects or parts of the Project within the ROI EEZ or TW are included within this MOP & ES as it is outside of this scope for the Project and is being managed separately by another third party on behalf of the Beaufort Consortium.
Figure 2 shows the route of the proposed submarine cable Project within UK TW.
[image: ]
[bookmark: _Ref190154975][bookmark: _Toc244864294]Figure 2: Beaufort Submarine Cable Within UK Territorial Water
Planned construction activities above the MHWS for the Project are being managed separately by the Beaufort Consortium and are not considered by Red Penguin Marine within this MOP & ES. However, there may be some overlap with between the terrestrial and marine consenting regimes between the MHWS and the Mean Low-Water Springs (MLWS) in the intertidal zone, where appropriate, cumulative effects from the marine elements within this MOP & ES and the terrestrial elements of the Project will be considered.
Red Penguin Marine will be submitting an application to The Crown Estate (TCE) under the Crown Estates Act of 1961 for the seabed occupancy of the proposed Project.  The requirement for a Marine Licence feeds into this process, as such and in accordance with the Marine and Coastal Access Act (MCAA) of 2009, Red Penguin Marine is applying to Natural Resource Wales (NRW) on behalf of the Beaufort Purchasers for a standard marine licence for the elements of the Project occurring between the MHWS and the TW and if appropriate within the UK EEZ.
Red Penguin was previously commissioned by the Beaufort Consortium to undertake a Desk Top Study (DTS) for the Project, as part of the DTS three potential landing points were identified, stakeholders were approached early in the Project design stage to determine preliminary opinions on the three proposed routes, these opinions fed into the DTS and subsequently this MOP & ES and are detailed in the relevant parts of this document. Details of these previous routes and the rationale for the selection of the route shown in Figure 1 is provided in Section 1.4.2 of this MOP & ES.
It is Red Penguin’s understanding that as the Project is a submarine telecommunications cable system, it is therefore considered as a non-Environmental Impact Assessment (EIA) development, and so the contents of this MOP & ES aim to address the requirements of the NRW ES and the marine licencing process by providing comprehensive information on the planned activities of the Project and any potential environmental impacts.
This MOP & ES has been researched and written by suitably skilled and qualified personnel from Red Penguin Marine and using appropriate and suitable resources.
[bookmark: _Ref190327264][bookmark: _Toc244864198]Necessity For The Project
There are a number of submarine telecommunications cables across the Irish sea between the ROI and the UK, the majority of these are between the ROI and England and the ROI and Scotland, with a small number landing at the island of Anglesey. Recognising this and considering the ongoing growth in international telecommunications and data requirements there is a need to invest in a high-capacity fibre optic submarine cable link between the ROI and Wales. The proposed new Project is necessary to meet the future capacity demands for international telecommunications traffic and to provide an additional diverse route to existing submarine cable assets, considering the current focus on the criticality of underwater infrastructure, such a new diverse and secure route is deemed of high importance.
The Irish Sea is subject to a large amount of potential development of offshore renewable energy projects.  The construction of the planned Project will ensure that an economic, efficient and well-engineered route can be achieved to meet the above required network expansion goals.
[bookmark: _Toc244864199]Proposed System Overview
The purpose of the Project is to install a new submarine telecommunications fibre optic cable between the ROI and the UK (Wales), the Project is broken out into two specific elements below.
Terrestrial Infrastructure – The terrestrial infrastructure for the Project consists of the planning and construction of a new Beach Manhole (BMH) and associated seaward facing ducts that the marine infrastructure will be installed into. The proposed ducts will be achieved from the BMH to a point offshore and below the MLWS by means of a Horizontal Directional Drill (HDD).
Marine Infrastructure – The marine infrastructure for the Project consists of the planning and installation of a new fibre optic submarine telecommunications cable between the ROI and the UK, for the purposes of this MOP and ES this is between the UK TW limits and the proposed BMH at the selected landing point.
It should be noted that the planning, permitting and licencing of the terrestrial infrastructure is outside of the scope of this MOP and ES and is being managed by the Beaufort Consortium independently so has not been considered. The planned marine infrastructure will be partially installed in the new BMH and seaward facing HDD ducts.
[bookmark: _Ref184386728][bookmark: _Toc244864200]Alternatives to Project
[bookmark: _Ref188869738]Introduction
Submarine telecommunications cables are responsible for carrying approximately 97% of the worlds data and internet traffic, although submarine cables are facing increased focus and risks from geopolitical tensions, natural disasters and other anthropogenic threats they are still the most economic and secure method for international communications. The use of Low Earth Orbit (LEO) satellites is becoming increasingly popular and available and can offer much higher bandwidths than historic satellite communications networks. However, the capacity of the current LEO satellite networks is not capable of supporting the vast amounts of data currently transmitted over submarine cable networks, total throughput per each initial LEO satellite constellation is estimated to be between 1.5 and 10 Tbps but is negligible when compared to the thousands of Tbps provided by submarine fibre networks.
The proposed Project seeks to add additional international telecommunications capacity across the Irish Sea between the ROI and the UK, more specifically, providing increased diverse and secure routes into Wales, the basic need for the Project is discussed in Section 1.2.
As part of the early planning stages of the Project, a DTS was commissioned in 2023 that looked at, and evaluated potential submarine cable routes between the ROI and Wales, the potential landings points in Wales were driven by the Beaufort Consortiums earlier feasibility studies.
As part of the DTS, three potential landing points in Wales were identified, these are further detailed in Section 1.4.2.
[bookmark: _Ref188870744]Potential Landing Points
[bookmark: _Ref188869763]Freshwater West Landing Point
At this landing there are no historic submarine cable landings, and as such, there is no existing BMH or fronthaul infrastructure, therefore a new BMH, seaward facing ducts and fronthaul would be required to be built. This landing would require new BMH to be built in the track way between the sand dunes at the Southern end of the beach near the lifeguard’s station, the proposed location of the new BMH is shown in Figure 3 below.
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[bookmark: _Ref188867225][bookmark: _Toc244864295]Figure 3: Freshwater West Landing Point
From this potential landing point, a new BMH would be required along with approximately 30m of seaward ducts to clear the end of the trackway between the sand dunes and exit out onto the top of the beach where the slight natural build-up of small stones is located. The construction of the ducts would be a conventional open trench excavation and installation, although great care would be required working through the adjacent sand dunes and grasses.
There is good beach access for mechanical excavators and plant to enable a Shore End Landing (SEL) through the gap between the sand dunes adjacent to the lifeguard station; this route is used by the lifeguards to take their vehicles through to launch and recover inshore vessels. There is sufficient space at the top of the beach to enable a SEL with plenty of space to pull a cable ashore using traditional excavator methods across the top of the beach.
From the duct ends exit at the top of the beach down to the low water mark, the beach is a gently sloping terrain for the majority of the inter-tidal area, there is a slight incline at very top of the beach leading up to the natural stone sea sediment layer at the top of the beach, there is a clear delineation between the small stone and the predominantly sand sediment that extends down to the Mean Low Water Mark (MLWM). Approximately 40m down the beach from the duct ends there is a water runoff from the land via a culvert slightly inshore to the North, this water course runs down the beach to the MLWM.
The charted approaches to the beach indicate that a Main Lay Vessel (MLV) would potentially be able to set up for a Direct Shore End (DSE), as the 20m contour is approximately 2,250m and the 15m contour is approximately 1,850m offshore.
Burial on the beach to the MLWM should be achieved to at least a depth of 2m, due to the sandy makeup of the beach, although due to the sediments and expected low water table a wider than normal trench may be required, whilst there may also be a need to bury deeper through the top section of the beach due to the water run-off from the land.
[bookmark: _Ref188869769]Newgale Landing Point
At this landing there are no historic submarine cable landings so there is no existing BMH or fronthaul infrastructure, therefore a new BMH, seaward facing ducts and fronthaul would be required to be built. This landing would require a new BMH to be built in the carpark adjacent to Newgale Hill (A487) Northwest of Brandy Brook, the proposed location of the new BMH is shown in Figure 4 below.
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[bookmark: _Ref188868503][bookmark: _Toc244864296]Figure 4: Newgale Landing Point
From this potential new BMH location approximately 55m of seaward ducts would be required to clear the natural stone sea defences and bring the duct ends out onto the top of the beach, between the potential BMH location and the duct end there is also the runoff from Brandy Brook. The construction of the ducts will require close co-ordination with the local authorities to determine the most suitable engineering solution without impacting the sea defences and the runoff from Brandy Brook.  It may well be required that an HDD will be required.
Access to the beach for mechanical excavators and plant to enable a shore end landing would need to be over the top of the natural stone sea defences near the landing point, or preferably at the Welsh Road Car Park further to the South where the lifeguards take their quad bike and trailer over to launch and recover their jet ski and 4x4 vehicle. There is sufficient space at the top of the beach to enable a shore end landing with plenty of space to pull a cable ashore using traditional excavator methods across the top of the beach.  It is recommended that tidal data is studied as depending on the state of the high water there may be limited space at the top of the beach for a quadrant and excavators, whilst consideration should be made for a shore end landing at lower tidal conditions.
From the duct ends exit at the top of the beach down to the low water mark, the beach is a gently sloping terrain for the majority of the inter-tidal area.  There is a slight incline at very top of the beach leading up to the natural stone sea defences.  There is a clear delineation between the sea defences and the predominantly sand sediment that extends down to the MLWM.
The charted approaches to the beach indicate that a MLV would more than likely not be able to set up for a DSE, as the 20m contour is approximately 4,130m offshore and the 15m contour is approximately 2,650m offshore, although an HDD solution would help mitigate this constraint.
Burial on the beach to the MLWM should be achieved to at least a depth of 2m, due to the sandy makeup of the beach. Due to the sediments and expected low water table a wider than normal trench may be required, although there may also be a need to bury deeper through the top section of the beach due to build-up of sediments leading up to the sea defences, but this will be dependent on the profile of the beach on the day of the installation.
[bookmark: _Ref188869784]West Angle Landing Point
At this landing there are no historic submarine cable landings so there is no existing BMH or fronthaul infrastructure, therefore a new BMH, seaward facing ducts and fronthaul would be required to be built. The recommendation would be to build a new BMH in the overflow carpark just behind the separating wall between the overflow and main carparks, the proposed location of the new BMH is shown in Figure 5 below.
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[bookmark: _Ref188869146][bookmark: _Toc244864297]Figure 5: West Angle Landing Point
From this potential new BMH location approximately 25m of seaward ducts would be required to clear the end of the small sea defences and existing pedestrian steps down to the top of the beach. The construction of the ducts should be possible by a conventional open trench excavation through the partially finished surface of the overflow carpark and the finished surface of the main carpark but will require demolition of the existing pedestrian steps and reinstatement following duct installation.
The access to the beach for mechanical excavators and plant to enable a shore end landing is via the existing slipway from the main carpark down to the beach, with the entrance of this through the gap in the existing sea defences and down the existing slipway to the beach.  However, access is restricted to approximately 3.3m through the gap in the sea defences so consideration would need to be given to the size of excavators and plant for this shore end landing. The condition of the existing slipway is poor at the very bottom where it meets the beach, the end having an overhanging lip where localised sediment erosion has occurred, so care would need to be taken when tracking excavators down the ramp as it is likely that the toe of the slipway could collapse. There is sufficient space at the top of the beach to enable a shore end landing with plenty of space to pull a cable ashore using traditional excavator methods across the top of the beach, although the bights could be restricted due to the width of the beach.
From the duct ends exit at the top of the beach down to the low water mark, the beach is a gently sloping terrain for the majority of the inter-tidal area.  There is a slight incline at very top of the beach leading up to the existing sea defences, with a clear delineation between the small stone layer at the top of the beach and the predominantly sand sediment that extends down to the MLWM. Towards the MLWM the beach becomes more restricted due to outcropping rock to the North whilst to the South of the bay area, there is a narrow-defined channel through the outcropping rock that the cable will have to be guided through post any shore end pull ashore.  It should also be noted that the pull ashore would need to be carefully monitored to avoid any abrasion risks to the cable.
The charted approaches to the beach indicate that a MLV would most likely not be able to set up for a DSE, as the 20m contour is approximately 3,050m offshore and has a number of alter courses between the set up position and the duct end, at the 20m contour location the installation vessel would also be adjacent to the West Channel into Milford Haven and the cable/floats would cross the East Channel into Milford Haven. The 15m contour is approximately 2,200m offshore, there are fewer alter courses between the set-up position and the duct ends and the cable route could be managed post pull ashore to conform to the route through the outcropping rock, but the set-up position for the vessel would be just West of the East Channel into Milford Haven and the cable/floats would cross the channel. The 10m contour is approximately 1,200m offshore, again, there are the same alter courses between the outcropping rocks, but these could be again mitigated with post lay manipulation of the cable.  This set up location is East of the Eastern Channel so there would be no impact to neither the West or East Channels into Milford Haven during set up operations, but the approaches to this position are more than likely outside of the scope/cable working practices of most main lay vessel operators.
Burial on the beach to the MLWM should be achieved to at least a depth of 2m, certainly for the upper end of the beach but it is expected that as burial moves down the beach this may become more restricted due to the presence of out-cropping rock near the MLWM, so it is a reasonable expectation for there to be sub-cropping rock associated with this which may limit beach burial.
[bookmark: _Ref214529873]Proposed Landing Point Rationale
From the DTS undertaken in 2023 it was determined that all three of the optional landing sites are suitable to land a submarine cable.
A review of the geology and sediments for all three landings shows that Freshwater West had large areas of undifferentiated sediments but with large areas of shallow depth hard substrates where burial success may be variable; West Angle had undifferentiated sediments, and the entire area consists of shallow depth hard substrates and outcropping rock near the MLWM, whilst there may also be areas of shallow sub-cropping rock towards the approaches which could limit burial in some areas and Newgale consisted of all undifferentiated sediments, these are predominantly deeper sediments over bedrock and compared to the other two landings should offer a better possibility of cable burial throughout the shore end and inshore approaches.
Permitting for all three landings all have common requirements such as a marine licence, TCE lease and local authority wayleaves/easements. The landings at Freshwater West and West Angle both pass through the Milford Haven Port Authority (MHPA) port limits and as such will both require an additional level of permitting in the form of a MWL (Marine Works Licence) from the MHPA. All of the three cable routes pass through environmentally sensitive sites: the Freshwater West route passes through two Marine Protected Areas (MPAs), five Special Area of Conservation (SACs) and two Sites of Special Scientific Interest (SSSIs); the West Angle route passes through the same two MPAs, five SACs but only one SSSI; the Newgale route passes through one MPA and four SACs. During discussions ahead of and following the site surveys for the DTS, the developers of the Valorous/Erebus Offshore Wind Farms (OWFs), Greenlink interconnector, Welsh Fishing Association (WFA), Pembrokeshire Coast National Park Authority (PCNPA) and the MHPA all expressed opinions that of the three potential landings, the Newgale landing site was the most suitable option when considering other construction, environmental and fishing activities.
There are some existing and future planned developments at the Freshwater West landing that could have potential impacts to the Beaufort cable system: these are the planned Valorous OWF and the existing Greenlink interconnector cable. The Greenlink cable is crossed further offshore and outside of the licensable area, but the planned Valorous export cables would cross the Beaufort cable system if this option were chosen.  This proposed route also crosses the East and West navigational channels in and out of the port of Milford Haven and also passes through the Castlemartin Ranges Firing Area. The West Angle landing also has a pending development, this is for the Erebus OWF export cable, this is currently planned to be delivered through an HDD but also has the option to be installed through open cut trenches up the beach, but due to the nature of the landing and approaches this would cause proximity issues. 
This route also passes through the Castlemartin Firing Ranges and crosses the Eastern navigation channel into the port of Milford Haven and transits through the Western channel. The Newgale landing has no known development on or offshore but does pass through an existing charted research area in St Brides Bay, although this has been minimised with route engineering and could be further minimised following the marine survey. The biggest risk at the Newgale landing is the proximity of occasional anchoring vessels in St Brides Bay, this is predominantly in the Southern area of the bay but also slightly further to the North, but this has been mitigated by routing of the cable to the Northern part of the bay. Neither of the three landing points have any historic submarine cables, therefore, the construction of a new BMH and associated seaward ducts would be required.
Risks have been identified for all of the three landings: for the Freshwater West landing these are predominantly low to medium risks; the West Angle landing is predominantly low to medium risk with two medium/high risks identified (these are for shipping and burial inshore - the shipping can be mitigated against, but the burial remains a risk concern) and for the Newgale landing the risks are predominantly low to medium, with one medium/high risk, this is for shipping/anchoring, with this risk mitigated against with the use of Automatic Identification System (AIS) monitoring.
When considering all three landing sites, the conclusion was that the Newgale landing site was the most favourable of the three sites. 
[bookmark: _Ref190159714][bookmark: _Ref190159792][bookmark: _Toc244864201]Project Scope
As outlined previously in this report, the Project involves the proposed installation of a submarine telecoms fibre optic cable system between Pembrokeshire, Wales and Kilmore Quay, ROI, the scope of the Project is broken down into a number of different elements, these are detailed in Sections 1.5.1, 1.5.2, 1.5.3 & 1.5.4.
For the scope of the Project and for the purposes of this document, a lay accuracy allowance of a 25m buffer either side of the cable route has been assumed to provide a 50m corridor along the entire length of the proposed cable route, for the purposes of assessing any potential impacts of the installation of the planned submarine cable throughout the permitting and licencing process in some instances a wider buffer has been allowed to understand proximate potential areas of concern.
[bookmark: _Ref190156528]UK Terrestrial Scope
The UK terrestrial elements of the Project encompass all parts of the Project where proposed installation activities take place above the MHWS location and for the Project this includes the installation of the submarine cable into a seaward facing duct connected to the BMH and into the BMH itself. The BMH is situated above the MHWS and the seaward facing duct is formed from an HDD.  The length of the seaward facing ducts is approximately 920m with the exit point being below the MLWS at the approximate 5m Lowest Astronomical Tide (LAT) contour at the proposed beach landing.
The construction of the BMH and HDD are being managed under a separate licencing application by Apollo Submarine Cable System Ltd as the selected landing party for the Project.  For the purposes of this MOP and ES it is assumed that these are already in place ahead of the planned cable installed and therefore have not been considered under this ES & MOP and are not associated with the marine licence application.
[bookmark: _Ref190156537]UK Marine Inshore Scope
The UK marine inshore elements of the Projects encompass all parts of the Project where the proposed installation activities take place between the MHWS and the 10/12m water depth contour location. For the Project this includes the installation of the submarine cable between the end of the seaward facing HDD duct and the 10/12m contour. These elements of the Project are covered by this ES & MOP and the marine licence application.  Additional details of these are provided in Section 2.3, Section 2.4 and Section 2.5 of this ES & MOP.
[bookmark: _Ref190156542]UK Marine Offshore Scope
The UK marine offshore elements of the Project encompass all parts of the Project where the proposed installation activities take place between the 10/12m water depth contour location and the UK TW and further out to the UK/ROI EEZ boundary.  For the Project this includes the installation of the submarine cable between these points. These elements of the Project are covered by this ES & MOP and the marine licence application where appropriate.  Additional details of these are provided in Section 2.3, Section 2.4 and Section 2.5 of this ES & MOP.
[bookmark: _Ref190156548]ROI Terrestrial & Marine Scope
The ROI terrestrial and marine scope refer to the elements of the Project between the ROI/UK EEZ boundary and the BMH in the ROI, these elements of the Project are outside of the jurisdiction of the UK and therefore are not included by the marine licence application nor the scope of this ES & MOP.
[bookmark: _Toc244864202]Regulatory Overview
The four elements of the Project identified in Section 1.5 are all subjected to permits, wayleaves, consents and marine licences from a number of different authorities and land owners, all of these permissions will be sought with the view of covering the cable corridor identified in Section 1.5 to provide sufficient flexibility for micro-routing of the submarine cable following the marine survey and cable installation.
The primary three regulatory points for this ES & MOP are the marine licence from NRW, the seabed lease from TCE and a telecommunications operators licence.  Additional information is provided for a wider context.
UNCLOS
The United Nations Convention on the Law of the Sea (UNCLOS) is an international agreement signed in 1982, which provides levels of protection to, and freedoms for, international submarine cables (i.e. interconnectors and telecommunications cables). Amongst many other provisions, UNCLOS provides the freedom to lay, maintain and repair cables beyond a Coastal State’s National Jurisdiction (usually the seaward extent of its TW), across its EEZ on and off its designated Continental Shelf.  Article 79 of UNCLOS provides this freedom and states that a Coastal State may not impede the laying or maintenance of such cables beyond TW.
Marine Planning Policy
This part of the MOP & ES provides a high-level background and rationale for marine spatial planning through the UK and the area of interest affected by the Project and the marine planning policy of the relevant consenting authority.  In the case of the UK, in Wales, the NRW exercises the licensing function within TW.  To ensure compliance with this, Section 81 of the MCAA 2009 sets out an exemption for such Projects.  This is further detailed in Section 1.7.
Marine Planning Policy Statement
The UK Marine Policy Statement (MPS) is the framework for preparing marine plans and taking decisions affecting the marine environment, it contributes to the sustainable development of the marine areas in the UK.



The MPS supports the formulation of Marine Plans, ensuring that marine resources are used in a sustainable way in line with the following high level marine objectives
1. Promote sustainable economic development;
1. Enable the UK’s move towards a low-carbon economy, in order to mitigate the causes of climate change and ocean acidification and adapt to their effects;
1. Ensure a sustainable marine environment which promotes healthy, functioning marine ecosystems and protects marine habitats, species and our heritage assets; and
1. Contribute to the societal benefits of the marine area, including the sustainable use of marine resources to address local social and economic issues.
Clause 7 of the MPS addresses telecommunications cabling and states the following:
Submarine cables are part of the backbone of the world’s power, information and international telecommunications infrastructure, and socially and economically crucial to the UK. Submarine telecommunication cables carry more than 95% of the world’s international traffic including telephone, internet and data, as well as many services for the UK’s local communities, major utilities and industries. The transatlantic cables landing in the UK carry more than 70% of Europe’s transatlantic internet traffic.
The MPS continues to provide additional information on the potential impacts of telecommunications submarine cables and sets out the following:
Impacts from cable installations on the seabed are low and spatially minor and tend to occur due to the physical disturbance involved during placement. The main impact will be where cable protection, for example, rock armour or concrete mattresses, is required where cable burial is not feasible and potentially in the intertidal area where the cable lands. Impacts may also occur if the cable runs through any site designated as being of national or international nature or cultural heritage conservation importance or other sensitive areas such as designated shell fisheries, spawning or nursery ground for economically important fish species. Other potential impacts could include disturbance to known or undiscovered archaeological sites.
The importance of telecommunication and power cabling as vital infrastructure for the domestic and global economy should be recognised in Marine Plans and for integrating across marine plan boundaries. This includes the potential for any detrimental impact on the maintenance and operation of these cables, the functioning and prosperity of the UK economy and on worldwide telecommunications, for example the Internet. The potential for other uses of the seabed to impede the ability of cable owners to maintain and repair damaged cables should be taken into account.
UK Marine Plans
Responsibility for the development of marine plans in Wales has been delegated to NRW, the marine plan areas are divided into the inshore region (MHWS out to 12NM limit) and the offshore region (12NM to 200nm limit).  The Project lies within the following Marine Character Areas (MCA).
1. MCA 18 – West Pembrokeshire Coastal Waters & Islands.
1. MCA 19 – West Pembrokeshire Islands, Bars & Inshore Waters.
1. MCA 20 – Irish Sea Offshore.
The route of the proposed submarine cable is shown in relation to the MCA areas in Figure 6 below.
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[bookmark: _Ref218583411][bookmark: _Toc244864298]Figure 6: Proposed Submarine Cable & Welsh Marine Plan MCA Areas
[bookmark: _Ref219458486][bookmark: _Ref219458503][bookmark: _Toc244864203][bookmark: _Ref190160204]Marine Licencing
Marine & Coastal Access Act
The MCAA 2009 in broad terms sets out the requirements for marine licensing within the UK.  Section 66 (1) of the MCAA sets out that a marine licence is required for the installation of a submarine cable.  Section 71(6) of the MCAA sets out that the licencing authority must not grant a licence that is contrary to international law, as such the MCAA also includes a number of provisions to ensure the rights conferred by UNCLOS are maintained within the marine licensing regime.
NRW are responsible for receiving, reviewing and granting marine licences, under Section 66 of the act there are a broad number of activities that require a marine licence. For the installation of a submarine telecoms cable system this would fall under the following category.
For the purposes of this Part, it is a licensable marine activity to do any of the following—
i. To deposit any substance or object within the UK marine licensing area, either in the sea or on or under the seabed, from—
ii. any vehicle, vessel, aircraft or marine structure,
Section 81(1) of the MCAA 2009 sets out that nothing in Part 4 of the MCAA applies to any activity done in the course of laying an offshore stretch (defined in Section 81(4) as being beyond the seaward limits of the territorial sea) of an ‘exempt cable’ as defined below. Further, activities such as pre-sweeping by ploughing or jetting, removal of discrete objects or side-casting of sandwaves undertaken to facilitate the laying of a cable could reasonably be considered to be undertaken in the course of laying a cable and may not require a licence beyond 12NM.
Under Section 81(5)1 of the MCAA 2009; a submarine cable is exempt unless it is a cable constructed or used in connection with:
1. The exploration of the UK sector of the continental shelf;
1. The exploitation of natural resources of that sector;
1. The operations of artificial islands, installations and structures under UK jurisdiction; or
1. The prevention, reduction or control of pollution from pipelines.
Furthermore, Section 81(2a), of the MCAA states that where subsection 81(1) of the MCAA has effect in relation to part (but not the whole) of an ‘exempt cable’, the licencing authority must grant any marine licence application to lay any inshore stretch (within the seaward limits of the territorial sea (12NM)) of the cable. However, the licencing authority has the power to attach conditions as normal to such a marine licence under Section 81(3) of the MCAA.
It is therefore noted that the laying and maintaining of a submarine cable within the UK EEZ is exempt, the installation of any cable protection measures within the EEZ may be subject to licence conditions applied to the submarine cable by NRW, as such this ES & MOP considers appropriate areas within the EEZ where applicable.
[bookmark: _Toc244864204]Habitats Regulation Assessment
The Conservation of Habitats & Species Regulations and the Conservation of Offshore Marine Habitats & Species Regulations 2017 are designed to protect any areas that protect important species and habitats, these European protected sites are known as the following.
i. SACs for the protection of certain habitats and species.
ii. Special Protection Areas (SPAs) for the protection of certain wild bird species.
The licencing authority will determine firstly if the proposed Project is likely to have a significant or adverse impact on any of the designated sites, this is done under an Appropriate Assessment (AA).  If there are any perceived significant or adverse impacts to any of the designated sites then mitigations will need to be considered to mitigate any adverse effects.
This MOP & ES aims to inform the AA that there are no perceived significant or adverse impacts to any of the diverse sites that the cable interacts with, and if required identify any mitigations that are planned to be put in place to achieve this.
[bookmark: _Ref190160211][bookmark: _Toc244864205]Crown Estate Lease
The foreshore and the seabed out to 12 Nautical Miles (NM) is largely owned by the Crown and managed on its behalf by TCE through The Crown Estate Act (1961). This Act makes new provision, in place of the Crown Lands Acts 1829 to 1936, as to the powers exercisable by the Crown Estate Commissioners for the management of TCE.
[bookmark: _Ref190160330][bookmark: _Toc244864206]Operators Licence
The Office of Communications (OFCOM) General Conditions of Entitlement are the regulatory conditions that all providers of electronic communications networks and services must comply with if they want to provide services in the UK. These replaced the former licensing regime which applied under the Telecommunications Act 1984 until 25 July 2003, when the European Union (EU) communications regulatory framework was implemented in the UK through the Communications Act 2003. 
The General Conditions are conditions that are the core rules for all electronic communications providers under an operators licence that OFCOM can impose on all communications providers or on all providers of networks or services of a particular description.
Unlike universal service conditions, “Significant Market Power” conditions (which are imposed as a result of a finding of significant market power) and access-related conditions, General Conditions cannot be imposed on specific individual providers.
The General Conditions have been amended from time to time. An archive of the previous general conditions and related guidance and further information on the General Conditions of Entitlement can be found at:
https://www.ofcom.org.uk/phones-telecoms-and-internet/information-for-industry/telecoms-competition-regulation/general-conditions-of-entitlement
[bookmark: _Toc244864207]Environmental Scoping & Method of Procedure Requirement
it should be noted that the installation of a submarine telecoms cable is not listed in either Schedule A1 or Schedule A2 Project under the Marine Works Regulations EIA 2007.  Therefore, it has been assumed that under the marine licence application there is no requirement to conduct a full EIA. However, to ensure that on receipt of the marine licence application NRW are able to understand any potential impacts of the Project and the activities being undertaken during it, this non-statutory ES & MOP has been prepared to accompany the marine licence application.
[bookmark: _Toc244864208]MOP & ES Scope
The scope of this ES & MOP is based on open-source information, industry databases and professional judgment and feedback from relevant stakeholders.
[bookmark: _Toc244864209]METHOD OF PROCEDURE
[bookmark: _Toc244864210]Introduction
This section of the MOP aims to advise on the equipment and methods that will be utilised to install the marine elements of the proposed submarine cable system between the BMH’s in the United Kingdom and the ROI, there is approximately 83.2km of planned cable from the BMH to the UK EEZ limits, and within this there is approximately 50.6km within the UK 12NM limit.
The installation of the Project is broken out into three distinct phases.
Construction Phase
The construction phase of the Project is where the Project moves from the desktop phase and into the phase where onsite operations commence, for the Project and the marine licence activities, this is when the physical installation of the cable commences on site. This includes activities such as the following; these are further detailed in Section 2.3.
1. Route Clearance (RC).
1. Pre-Lay Grapnel Runs (PLGR).
1. Preparation of the landing site including preparation of the BMH.
1. SEL.
1. Marine Cable Installation.
1. Burial Operations – Inshore.
1. Burial Operations – Offshore.
During the stages above the use of mechanical equipment and vessels are utilised.
Operations & Maintenance Phase
The operational phase of the Project follows on from the construction phase. Shortly after the completion of the physical construction, the submarine cable system will be tested to ensure system integrity.  Once tested and accepted the cable is considered to be Ready For Service (RFS), is handed over to the Beaufort Consortium and enters the operational phase. Ordinarily, during the operational phase and in a state of no marine faults, physical activities on the system are non-existent, in the case of a fault on the submerged plant a repair vessel will be sent to site to locate and repair the failure and reinstate the system.
Decommissioning Phase
Submarine cable systems are engineered and design to meet a minimum system life of 25 years.  Some, such as the Beaufort system can exceed this if commercially viable. Once the decision is taken to take the system is Out of Service (OOS) the decommissioning pan will be executed and where required, the submarine cable will be physically recovered. This phase of the Project is largely carried out in the reverse of the construction phase and will utilise similar assets.
[bookmark: _Toc244864211]Project Overview
The Project consists of a submarine fibre optic telecommunications cable between the UK (Pembrokeshire) and ROI (Kilmore Quay) with a planned overall length between BMH’s of 160.5km, the route has been engineered where possible to avoid other seabed features and environmentally sensitive sites. 
Project Plan of Work
The latest Plan of Work (POW) issued by the Beaufort Consortium is dated the 1st July 2025, the key dates within this that relate to the marine licensable activities are detailed below in Table 2, these dates are provisional and have a wide window at the time of this submission and may be subject to change and shorter in duration.
[bookmark: _Ref217048925][bookmark: _Toc244864235]Table 2: Beaufort Submarine Cable Plan of Work
	Beaufort Submarine Cable Plan of Work

	Activity
	Start Date
	End Date

	RC Operations
	24/04/2027
	01/05/2027

	PLGR Operations
	01/05/2027
	09/05/2027

	SEL Operations
	11/05/2027
	12/05/2027

	Main lay vessel cable installation and burial operations
	12/05/2027
	06/06/2027

	Inshore cable burial operations
	10/06/2027
	20/06/2027



Mobilisation of equipment to the landfall at Newgale will commence approximately one week ahead of the SEL operations and will be secured in a dedicated compound.
[bookmark: _Ref209698411]Submarine Cable Design
The Beaufort submarine cable system is planned as an un-repeatered system. This means that due to the optical span length it does not require optical amplification to operate; as such the cable does not require powering to operate and as such there is no Electro-Magnetic Force (EMF) or heat emissions from the cable product once installed.
The planned submarine cable product to be used for the Project is supplied from Norddeutsche Seekabelwerke (NSW) and comes from the MiniSub family of cable products; the cable range is engineered to operate in throughout a wide range of water depths down to full ocean depths. For the Project there are two cable products from the MiniSub family that are planned to be utilised; these are the Double Armour (DA) and Rock Armour (RA) cable armour variants. The DA cable is designed to be installed across the cable system in areas where burial is expected but still offers protection from damage due to external aggression by virtue of the two layers of high tensile steel armour wires.  The RA cable can also be buried but in areas where burial may not be possible or where there is the risk of cable exposure due to transient sediments, the shorter lay of the outer armour wires offers greater protection from fouling and subsequent damage.
The NSW MiniSub cable product is designed around a very tough and rigid seam-welded central copper tube which contains the required number of fibres, in the case of the Project, 144. The central copper tube is filled with a thixotropic filling (a type of gel) compound which limits water ingress into the tube in the event of cable damage. The sealed copper barrier forms a hermetic barrier against hydrogen ingress to avoid degradation of the optical fibres. Preformed high tensile steel wires are laid over the copper tube assembly to provide additional protection, these strand wires are then covered with an extruded layer of High Density Polyethylene (HDPE) to provide electrical insulation and additional protection.
The final layer of protection consists of two layers of high tensile strength steel wires which are carefully preformed prior to the stranding process, thereby reducing the residual torque in the cable to minimise the potential for twisting, throwing loops and kinks during the installation operations. The armour wires are then overlaid with two layers of polypropylene yarn to bind the armour wires and increase performance during laying operations.
Figure 7 and Figure 8 shown the target diagrams of the two NSW MiniSub armour variants proposed for the Project.
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[bookmark: _Ref190180498][bookmark: _Toc244864299]Figure 7: NSW MiniSub DA 144 Cable Target Diagram
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[bookmark: _Ref190180505][bookmark: _Toc244864300]Figure 8: NSW MiniSub RA 144 Cable Target Diagram
Table 3 shows the mechanical characteristics of the NSW MiniSub cable products proposed for the Project.
[bookmark: _Ref190180916][bookmark: _Toc244864236]Table 3: NSW MiniSub Cable Mechanical Characteristics
	NSW MiniSub Cable Mechanical Characteristics

	Parameter
	Unit
	DA
	RA

	Outer Diameter
	mm
	33
	33

	Fibre Count
	Up To
	144
	144

	Weight in Air
	Kg/km
	3,150
	3,550

	Weight in Seawater
	Kg/km
	2,550
	2,850

	Specific Gravity in Sea Water
	g/cm3
	3.0
	4.1

	Minimum Bending Radius With Load
	mm
	1,000
	1,400

	Water Depth Deployment
	m
	<600
	<300

	Ultimate Tensile Strength (UTS)
	kN
	580
	290

	Nominal Transient Tensile Strength (NTTS)
	kN
	270
	210

	Nominal Operational Tensile Strength (NOTS)
	kN
	230
	170

	Nominal Permanent Tensile Strength (NPTS)
	kN
	150
	80



Permitting & Installation Corridor
As previously described in Section 1.5, there is a planned corridor of 50m centred over the proposed cable route for the purposes of the marine licence application. A marine survey of the cable route to a wider corridor has already been undertaken, and following this route engineering of the cable route there has also been undertaken further refining the engineered route.
Prior to installation there may be a requirement to micro engineer the route further, this will be managed within the agreed marine licence application corridor in Section 1.5.
The assessment of the permits and consents for the Project have been undertaken based on this 50m wide corridor, it should be noted that this is equidistant along the entire cable route. It is not planned that any installation activities will be undertaken outside of this corridor, with the exception of any operational constraints outside of the installation contractor’s control at the time of installation.
[bookmark: _Ref215128621][bookmark: _Toc244864212]Construction Phase Method of Procedures
Introduction
This section of the document outlines the activities to be undertaken as part of the Project and provides high level  MOPs that cover the installation of the submarine cable between the BMH at Newgale offshore out past the extents of the UK TW and EEZ.
All operations detailed within this MOP are given at the high level to provide an understanding of the proposed activities within the licensable area. The level of detail provided will provide sufficient information and detail for an assessment of the planned activities under the marine licence. As part of the Project documentation, detailed methods statements and risk assessments are provided by the marine contractor, which can be provided to support the MOPs in this document if required.
[bookmark: _Ref244860910]Marine Survey
The marine survey for the Project has already been undertaken. The scope of this survey was in line with submarine cable industry best practices and comprised of the following geophysical and geotechnical activities.
1 Geophysical Survey
i. Multibeam Echo Sounder.
ii. Sub-Bottom Profiler.
iii. Side Scan Sonar.
iv. Magnetometer.
2 Geotechnical Survey
i. Grab Samples.
ii. Vibro-Cores.
iii. Cone Penetration Tests.
The data from this survey has helped inform the route engineering of the proposed submarine cable system and has resulted in the final pre-installation RPL; the RPL for the proposed submarine cable is provided in Appendix 2 (Excel format), Appendix 3 (kml format) and Appendix 4 (GIS Shapefile format).
As such there are no geophysical or geotechnical marine survey activities associated with this phase of the Project or as part of the marine licence application.
Installation Operations
The marine operations for the Project are broken out into distinct phases; each of these has its own distinct MOP. The MOPs are listed below and further documented in Section 2.3.3.1, Section 2.3.3.2, Section 2.3.3.3, Section 2.3.3.4 and Section 2.3.3.5.
[bookmark: _Ref218857318]Route Clearance
RC of submarine cables is required when OOS submarine cables cross the planned route of a new submarine cable. To ensure that the planned cable can be correctly installed and buried, any OOS cables will be cleared ahead of the marine installation activities.
For the proposed Beaufort submarine cable there are no charted or known OOS cables within the UK TW or EEZ. As such there are currently no plans to undertake any RC operations.
This section of the MOP is for information purposes and reference only. If as part of the PLGR operations detailed in Section 2.3.3.2 uncharted/unknown cables are encountered then they will be cleared in accordance with this MOP.
Route Clearance Scope
RC will only be undertaken along the centre line of the planned RPL if any uncharted/unknown cables are encountered. Any OOS cables that are encountered will be cleared and the ends left on the seabed in accordance with ICPC Recommendation No.1 (Management of Decommissioned & Out of Service Cables).
RC will be undertaken if required between the HDD punch out location at Newgale and the UK TW/EEZ.
[bookmark: _Ref218861740]Route Clearance MOP
If required, RC activities will be undertaken by the MLV. Details of the MLV for the Project are provided in Appendix 5.
Grapnels are towed on the seabed along the centreline of the RPL as part of the PLGR operations. Details of the grapnels are provided in Section 2.3.3.2. If there is an unexpected rise in tension then the PLGR activities will be stopped and the grapnels recovered to investigate further.
Below is a typical sequence of events following a rise in tension during PLGR operations.
i. The MLV will come to a stop and set up on Dynamic Positioning (DP).
ii. The MLV will come astern along the RPL whilst simultaneously picking up on the grapnel rope. Once the stern of the MLV is directly above the grapnels and the grapnel rope lead is vertical the vessel will hold position on DP.
iii. The MLV will then commence recovery of the grapnel rope until the grapnel chain is at the stern. If there is an uncharted/unknown cable present on the grapnel the MLV will continue recovery of the grapnel and cable until there is sufficient cable on deck.
iv. Once there is sufficient cable on deck the two cable ends will be secured to deck fastenings using the appropriate stoppers or connected to ropes on the MLV cable engines. Once both cable ends are stoppered off the tension on the grapnel rope will be released and the grapnel move out of the way on deck.
v. The crown of the cable between the two stoppers will be cut on deck.
vi. The MLV will then commence recovery of the first cable end whilst deploying the second on a ground rope. During this operation the MLV will make a traverse move to follow the line of the cable being recovered.
vii. The MLV will continue to recover the first cable end until approximately 500m off the centre line of the RPL; at this point the MLV will come to a stop.
viii. The first cable end will then be stoppered off to a deck fastening, the tension relaxed on the cable engine and the cable cut inboard of the stopper.
ix. Once the cable is cut, a clump weight will be attached to the cable end and a slip rope will be rigged to the cable end/clump weight ready for deployment.
x. The MLV will traverse back along its route picking up the second cable end’s ground rope whilst deploying the first cable end/clump weight on the slip rope.
xi. Once the tension comes off the first cable end/clump weight slip rope indicating that they are on the seabed, one end of the slip rope will be released on deck and the stray end recovered to deck.
xii. The MLV will then continue to traverse back along the line whilst recovering the second cable end ground rope until second cable end is back onboard. Recovery will then continue until the second cable end is approximately 500m of the centre line.
xiii. The MLV will then repeat the first end process and deploy the second cable end on a clump weight to the seabed.
Figure 9 below shows typically how cable ends are left on the seabed after recovery in line with ICPC Recommendation No.1.
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[bookmark: _Ref218860203][bookmark: _Toc244864301]Figure 9: Route Clearance Clump Weight Diagram
Any cable recovered during RC operations is logged and updates sent to industry database managers and the UKHO for updating of the relevant databases and if necessary, navigation charts. All recovered cable will be classified as waste and on completion of operations will be offloaded for disposal with a registered waste management contractor and handled in accordance with all national and environmental regulations.
[bookmark: _Ref218857326]Pre-Lay Grapnel Run
PLGR operations are necessary when there is a requirement to bury a submarine cable. The principle of submarine cable burial is being able to lower the cable into the seabed sediments to provide stability and protection from external aggression.
If there is any seabed debris along the proposed RPL which, if not removed, could prevent or significantly reduce the ability to bury the submarine cable, a PLGR is carried out ahead of cable installation and burial in order to clear the cable route and maximise the opportunities of cable burial.
Pre-Lay Grapnel Run Scope
PLGR will be carried out with towed grapnels along the centre line of the planned RPL ahead of burial operations. If any uncharted/unknown cables are encountered, these will be cleared as detailed in Section 2.3.3.1.2.
The current POW only has PLGR operations planned between the end of the HDD and the 12m water depth contour where the commencement of MLV burial is planned; the length of this section is 1.412km.
For the purposes of the marine licence application and for operational contingency, the Beaufort cable owners would propose to include PLGR operations for the entire cable route between the 12m water depth contour and the UK TW (48.211km) and the UK TW to UK EEZ boundary (32.522km), in total 80.733km.
Pre-Lay Grapnel Run MOP
Grapnels for PLGR operations vary on ship operator and seabed conditions. Ordinarily grapnels for PLGR are selected to clear surface and near surface debris. In the case where buried OOS cables are expected, grapnels with deeper seabed penetration, equal to planned burial depth can be used; this is not the case for the Project.
A typical grapnel train is shown below in Figure 10.
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[bookmark: _Ref218868074][bookmark: _Toc244864302]Figure 10: Typical PLGR Grapnel Train
The make-up of the grapnel train is detailed below.
1. 2nd Generation Gifford Grapnels (Figure 11).
2. 2nd Generation Rennie Grapnels (Figure 12).
3. Sandpoint Grapnel (Figure 13).
4. Sliding Prong Grapnel (Figure 14).
5. Items 6 – 10 are general rigging items such as shackles, swivels, chain and couplings.
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[bookmark: _Ref218867860][bookmark: _Toc244864303]Figure 11: 2nd Generation Gifford Grapnels
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[bookmark: _Ref218867867][bookmark: _Toc244864304]Figure 12: 2nd Generation Rennie Grapnels
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[bookmark: _Ref218867875][bookmark: _Toc244864305]Figure 13: Sandpoint Grapnel
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[bookmark: _Ref218867880][bookmark: _Toc244864306]Figure 14: Sliding Prong Grapnel
Table 4 Below shows the particulars of each of the grapnels in Figure 10, these are indicative and may change.
[bookmark: _Ref218869265][bookmark: _Toc244864237]Table 4: PLGR Grapnel Particulars
	Grapnel Description
	A
	B
	C
	D

	2nd Generation Gifford (Figure 11)
	2520mm
	614mm
	N/A
	N/A

	2nd Generation Rennie (Figure 12)
	2358mm
	660mm
	395mm
	438mm

	Sandpoint (Figure 13)
	1550mm
	560mm
	550mm
	1132mm

	Sliding Prong (Figure 14)
	1730mm
	1000mm
	880mm
	N/A




PLGR operations should be completed as close to the installation and burial operations as possible: it is recommended that these are undertaken no more than two weeks before the planned installation. PLGR operations will start at the HDD punch out location and work offshore to either the 12m water depth contour, UK TW or UK EEZ limits, depending on operational requirements. It is planned that the PLGR will be conducted as a single pass along the centre line of the RPL with predetermined planned recovery distances agreed prior to operations.
Below is a typical methodology for a PLGR operation.
i. The MLV/PLGR vessel will set up in DP just offshore of the HDD punch out location.
ii. To ensure the efficiency of the PLGR operations, the grapnel train will be checked prior to deployment to ensure that there are no twists or entanglements.
iii. The grapnels will be deployed to the seabed on a grapnel rope. Once the grapnels come into contact with the seabed the vessel will commence a forward move in DP along the RPL whilst continuing to pay out the grapnel rope until the required scope/layback of rope is achieved, typically between two and three times water depth, ordinarily three times water depth.
iv. Once the required scope has been achieved, the payout of the grapnel rope will be stopped. The vessel will continue to move ahead along the RPL towing the grapnels along the seabed at a speed of between 0.5 – 1.5 knots.
v. The tension of the grapnel rope will be constantly monitored during PLGR operations to identify any tension spikes indicating that debris has been engaged in the grapnels.
vi. Should no rises in tension be observed, the grapnels will be recovered for inspection periodically at the pre-agreed intervals.
vii. If an unexpected rise in tension is observed, the vessel will come to a steady stop. Once the vessel has come to a stop, the vessel will move astern whilst recovering the grapnel rope. Once the lead of the grapnel rope indicates the vessel is slightly ahead of or above the grapnels, the vessel will come to a stop and the grapnels recovered to deck.
viii. Any unknown/uncharted cables will be cleared in accordance with Section 2.3.3.1.2. All other debris will be recovered to deck and removed from the grapnels.
ix. Following planned and unplanned recovery operations the PLGR will recommence ensuring that there is at least a 100m overlap along the RPL.
Any debris recovered during PLGR operations is logged and classified as waste and on completion of operations will be offloaded for disposal with a registered waste management contractor and handled in accordance with all national and environmental regulations.
[bookmark: _Ref218857334]Shore End Landing
During the installation of a submarine cable, it is necessary to bring the cable ashore; this is known as a SEL. There are two primary methods of landing a submarine a cable at a SEL; these are detailed below.
· Direct Shore End (DSE) – This is where the cable is laid directly from the MLV ashore, with other smaller vessels providing operational support. Once the cable is landed the MLV then commences the installation and burial of the cable offshore.
· Pre-Laid Shore End (PLSE) – This is where the water depth at the proposed landing point is too shallow for the MLV to safely approach; in this case a separate shallow draught vessel is utilised to carry out the SEL. Once the cable is landed the PLSE vessel then commences the installation and burial of the cable to a point where the water depth is sufficient for the MLV to continue installation activities.
In the case of the Beaufort Project, the proposed SEL at Newgale is planned as a DSE utilising the MLV.
Shore End Landing Scope
SEL installation operations will be carried out between the 12m water depth contour and the BMH through the HDD. The planned HDD is approximately 920m in length. An overview chart of the HDD is shown in Figure 15.
[image: ]
[bookmark: _Ref219108770][bookmark: _Toc244864307]Figure 15: Newgale HDD Overview Chart
The HDD planning and installation is being managed by the LP and is subject to a separate Marine Licence application, this infrastructure is planned to be installed in advance of the Project submarine cable installation and SEL. An overview of the location of the BMH is shown in Figure 16 with a more detailed view provided in Figure 17. The latitude and longitude co-ordinates for the BMH are provided in Appendix 2.
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[bookmark: _Ref219111872][bookmark: _Toc244864308]Figure 16: Newgale BMH Overview Chart
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[bookmark: _Ref219117510][bookmark: _Toc244864309]Figure 17: Newgale BMH Location Plan
The planned profile of the HDD and details of the punch out position are shown in Figure 18.
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[bookmark: _Ref219117274][bookmark: _Toc244864310]Figure 18: Newgale Planned HDD Profile
The SEL will take place between the BMH, the end of the HDD and the 12m water depth contour where the commencement of MLV burial is planned; the length of this section is 2.333km. On completion of the SEL, the MLV will commence the main lay operations as described in Section 2.3.3.4.
[bookmark: _Ref219378835] Shore End Landing MOP
The SEL for the Beaufort Project is being conducted by the MLV MV Cecon Vigor, the particulars for which are shown in Appendix 5.
The HDD will be installed ahead of the SEL. The offshore end of the HDD will be left buried approximately 0.5m below the Mean Sea Bed Level (MSBL) and will be fitted with a removable bellmouth allowing for removal post cable installation. Upon completion of the HDD, at the punch out the HDD end will be left with a clump weight and cable marker to allow for ease of location for the SEL; Figure 19 shows the planned configuration.
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[bookmark: _Ref219711299][bookmark: _Toc244864311]Figure 19: Shore End Landing HDD Punch Out Configuration
Below is the planned sequence of events to land the submarine cable during the SEL; this may be subject to slight changes in the methodology based on either operational or metocean conditions.
There are three potential methods of pulling the cable ashore at Newgale. The first method is First End method and is planned and the primary method. This is managed by floating the first cable end ashore at the start of main lay operations directly from the MLV, and is detailed in Section 2.3.3.3.2.2. There is an alternate method for the First End SEL and this is detailed in Section 2.3.3.3.2.3; this may be employed if operational circumstances dictate. Both First End methods are largely the same but the alternate method utilises a work boat to lay the cable inshore between the MLV rather than completely floating the cable ashore from the MLV.
The third method for the Second End SEL uses largely the same methods but rather than floating the cable directly ashore, it floats a bight of cable ashore; terrestrial operations remain largely the same. This method is detailed in Section 2.3.3.3.2.3.
[bookmark: _Ref220571901]Preparatory Works Ahead of SEL
Ahead of the actual shore end landing, the BMH site and the offshore end of the HDD will be prepared ready for the shore end installation. Ordinarily the BMH site preparations would happen three to five days ahead of the planned SEL. Offshore HDD punch out preparations will usually be one or two days ahead of the SEL. Due to the nature and location of the BMH and HDD punch out, during the construction phase of the project, there will be no requirement to access the beach, therefore there will be no disruption or restriction of access to the beach area above the MLWM.
i. The shore end team will set up the site compound near the BMH; this will be within a prior agreed area. The site will be guarded off using Heras fencing or similar with access via a gated section, site access will be monitored by onsite security and Project personnel to ensure no unauthorised entry to the public and non-Project related personnel is possible. A welfare unit will be installed on the site. The guarded off area will ensure that the there is sufficient space to accommodate all SEL equipment and allow the safe pull ashore of the cable.
ii. A suitably sized winch will be placed inland of the BMH within the compound and secured with a Dead Man Anchor (DMA). The DMA is usually a mechanical excavator but can also be a dedicated DMA.
iii. Prior to opening and entry, a risk assessment will be undertaken on the BMH. All access, egress and working within the BMH will be conducted in line with the Confined Spaces Regulation Act by suitably trained people using the appropriate equipment. 
iv. The dive team will be mobilised to the landing site at Newgale. Divers will be deployed to identify the buried HDD punch out marker buoy and clump weight.
v. Once the marker buoy and clump weight have been identified, the divers will manually excavate the HDD punch out by hand to expose the installed bellmouth. If the bellmouth is deeper than the expected 0.5m, further excavation will be conducted with diver jetting lance/airlift/water dredge.
vi. The divers will remove the blanking plate on the bellmouth and check the integrity of the pull in rope.
vii. Pigging or flushing of the HDD to clear any accumulated sediments will be undertaken to ensure that the HDD is as clear as possible to reduce any chance of jamming or unnecessarily increased tensions during the cable pulling activities. On completion, the sealing plate will be reattached along with the marker buoy.
viii. On the day of the shore end landing the MLV and support vessels will move into position ahead of operations, the MLV may be in position offshore the night before the SEL, smaller support vessels will likely transit to site early on the morning of the SEL.
In order to minimise any disturbance and impacts to Otters within the Pembrokeshire Marine SAC (Brawdy Brook) inland of the SEL secure compound, the following measures and mitigations will be put in place.


1 Vibration
· At the planning stage, The exact model of winch for the proposed pulling ashore of the Beaufort submarine cable has yet to be defined due to the time period until the planned installation, it is proposed that the winch will be of a type typically used in cable installation activities and will either be a trailer type modular winch with build in diesel generator and hydraulic motor or separate diesel generator and hydraulic motor. Typically winches of this type do not specify vibration figures and vibration is typically dependant on a number of factors such as winch load, condition of equipment and cable type. Such winches are designed to have the operator working them stood in close proximity and utilising the control systems, as such they are designed to minimise vibration output and ensure that they are in line with the requirements of the HAVS (Hand Arm Vibration Syndrome) regulations. The proposed site set up is that the winch will be mounted on the back of a small service truck inland of the proposed BMH, due to the pneumatic tyres of the service truck, vibration from the winch into the ground will be minimised. Should the winch be a trailer type winch, this will also have pneumatic tyres, this will in turn minimise any vibration transmitted to the service truck bed from the winch during operation. If further detail on the specification of the winch in relation to vibration is required Red Penguin will aim to get these from the installation contractors and their equipment manufacturers/suppliers.
2 Noise
· As detailed above, the exact model of winch is yet to be determined for the proposed pulling ashore of the Beaufort submarine cable, the type of winch proposed is a standard cable winch of approximately 3T pulling capacity and will be either a trailer type modular winch with build in diesel generator and hydraulic motor or separate diesel generator and hydraulic motor. Typical 3T trailer winches operate with general noise figures of a minimum of 72dB at idle and maximum at full load of 83dB, some of the larger winches operate between 59dB and 74dB, these winches are designed to be operated by personnel within close proximity of them so are designed to be as quiet as possible. It is planned that the winch will only be operated during the physical pulling ashore of the cable, this will take place during daylight hours and is expected to be for a duration of a maximum of 3hrs, although this could be longer depending on conditions on the day. It should be noted that the expected noise levels are in line with the noise generated from moderate road traffic in an urban area and could be as low as quiet street/light traffic noise emissions. If the noise figures are deemed too intrusive then the option of acoustic curtains/tents could be investigated.
3 Pollution
· Typical winches like the one being proposed contain, diesel fuel, engine oil, hydraulic oil, greases and potentially anti-freeze if the winch is water cooled. To minimise the risk of spillages the winches and associated equipment will have drips trays fitted where appropriate and mounted on bunded bases, spill kits will also be available onsite. Pre-start checks will be conducted prior to operations.
[bookmark: _Ref219271191]SEL Pull Ashore (First End)
The primary method is conducted by landing the first end of the cable at Newgale and then laying the cable towards the ROI and is detailed below.
i. The MLV may transit to an offshore location the night before the SEL operation and set up on DP. Before or at first light on the day of the SEL, depending on tides and weather, the MLV will move into position at the 12m water depth SEL set up point and set up on DP.
ii. Divers will be set up at the HDD punch out approximately 1.4km inshore of the MLV and remove the sealing plate and bring the pulling rope out of the HDD.
iii. Support vessels will be positioned near the MLV and between the MLV and the HDD punch out. Support vessels are ordinarily RIBs or small work boats.
iv. The MLV will start paying out the cable and attaching floats to the cable at periods of approximately 10m-15m. Once the cable end is at the water line at the stern of the MLV vessel one of the work boats will make a connection to the cable end.
v. The MLV will then continue to pay out cable and attach floats whilst the work boat transits inshore along the RPL to the HDD punch out location.
vi. During the pull ashore, support vessels will act as security vessels either side of the cable whilst on floats to ensure that no unauthorised vessels enter the area of operations.
vii. Once the work boat with the cable end reaches the location of the HDD punch out it will come to a stop and the MLV will stop paying out cable. Support vessels will manage the cable on floats between the MLV and the HDD punch out if required to prevent drift.
viii. Divers and the pulling work boat will make a connection between the rigging on the cable end and the pre-installed pull rope in the HDD. Once the connection has been made the pulling work boat will disconnect from the cable end.
ix. The bellmouth entry of the HDD will be monitored either by divers or an eyeball ROV to ensure that the connection between the HDD pull rope and the cable end passes freely into the HDD.
x. The SEL beachmaster will then co-ordinate operations with the MLV and commence the pull ashore with the winch. Winch speed will be co-ordinated with the MLV cable pay out speed to ensure no excessive tension or unnecessary cable slack is introduced.
xi. As cable is paid out from the MLV additional floats will be applied. Divers will remove floats as they approach the HDD punch out and ensure that all rope tails are removed to minimise the risk of jamming in the HDD during the pull ashore.
xii. During the pull ashore regular cable pay out lengths will be communicated between the MLV and the beachmaster at the BMH.
xiii. As the cable end nears the exit through the BMH, the payout/winch speed will be reduced to ensure a slow and smooth exit of the cable end and rigging into the BMH and transition through the chamber.
xiv. Once the required cable overpull through the BMH has been achieved, the beachmaster will call an all stop. The MLV will cease paying out cable. The cable on land will then be stoppered off to the DMA.
xv. Once the cable has been stoppered off at the DMA, the divers will commence the removal of floats from the cable starting at the HDD punch out location and working offshore to the MLV. During the removal of the floats the position of the cable will be monitored to ensure it is on or as close to the planned RPL as possible and within the licensed corridor.
xvi. During the removal of the floats the MLV may introduce some additional cable slack to ensure that the cable complies to any seabed contours.
xvii. Once the last of the floats towards the MLV have been removed, the main lay operations as detailed in Section 2.3.3.4 can commence.
xviii. Once the MLV has laid away to a suitable safe distance offshore and when there is no tension on the cable at the BMH, the stopper will be removed and the Armour Wire Anchor Clamp (AWAC) fitted in the BMH. The cable end will then be prepared and the Beach Joint (BJT) made between the marine and terrestrial cables and then stowed in the BMH.
xix. On completion of all operations on land the site and equipment will be demobilised.
xx. Divers will conduct a post lay swim of the cable route between the HDD punch out and the set-up position of the MLV to ensure that the cable is installed correctly on the seabed and there are no loops or damage to the cable ahead of burial operations.
xxi. On completion of the post lay diver swim survey, divers will remove the bellmouth from the HDD punch out and install an adaptor (Viking Helmet - Figure 20) to allow the installation of Articulated Pipe (AP).
xxii. Divers will then install approximately 15m of AP (Figure 21 and Table 5) from the HDD adaptor offshore.
xxiii. On completion of the AP installation divers will then commence the inshore burial operations as described in Section 2.3.3.5.1.
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[bookmark: _Ref219190410][bookmark: _Toc244864312]Figure 20: HDD Punch Out Viking Helmet Adaptor
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[bookmark: _Ref219190433][bookmark: _Toc244864313]Figure 21: Articulated Pipe
Table 5 shows a typical AP specification similar to the product planned to be installed at the HDD punch out on the Beaufort submarine cable. Appendix 16 to this MOP/ES shows the specification of a typical articulated pipe product.
[bookmark: _Ref219190469][bookmark: _Toc244864238]Table 5: Articulated Pipe Specification
	Description
	Specification

	Product Name
	Protectorshell Articulated Pipe

	Product Type
	Cable Protection System (CPS)

	Model
	PS055/500/09

	Segment Length - Overall
	546mm

	Effective Installed Length/segment pair
	500mm

	Minimum Internal Diameter
		55mm - for cables up to 47mm diameter

	Maximum External Diameter
	130mm

	Wall Thickness
	9mm

	Material
	Ductile Iron to AS1831 / ISO 1083

	Tensile Strength / Elongation
	400MPa / 12% elongation

	Impact Resistance
	≥7.5kJ

	Minimum Bend Diameter
	4.0m

	Weight per Segment
	8.1kg

	Weight per installed metre (air)
	16.4kg

	Weight per installed metre (water)
	14.3kg

	Fasteners
		M12x50 Bolts and M12 Nyloc Nuts
Material: Stainless Steel G316/A4
Recommended usage: 1 pair per 10 metres of installed pipe



During the shore end and main lay vessel operations the MLV will act as the focal point for any emergency rescue and survivor recovery operations, this function will be facilitated using the onboard FRC (Fast Response Craft), during the SEL operations any of the support vessels are able to compliment this function.
[bookmark: _Ref219273704][bookmark: _Ref219271034]Shore End Pull Ashore (First End Alternate Method)
This methodology is not planned to be utilised on the Project, but should operational or environmental conditions dictate, then this method can be employed, the primary method is detailed in Section 2.3.3.3.2.2.
This alternate method is conducted by landing the first end of the cable at Newgale and then laying the cable towards the ROI, the main difference between this and the primary method is that rather than float the entire cable section ashore from the MLV, a section of cable will be loaded onto a smaller vessel, this vessel will then lay the cable between the MLV and the HDD punch out, this method is detailed below.
i. The MLV may transit to an offshore location the night before the SEL operation and set up on DP. Before or at first light on the day of the SEL, depending on tides and weather, the MLV will move into position at the 12m water depth SEL set up point and set up on DP.
ii. Divers will be set up at the HDD punch out approximately 1.4km inshore of the MLV and remove the sealing plate and bring the pulling rope out of the HDD.
iii. Support vessels will be positioned near the MLV and between the MLV and the HDD punch out. Support vessels are ordinarily RIBs or small work boats.
iv. A larger support vessel will position itself at the stern or alongside the MLV. This support vessel will have a small cable lay spread mobilised onboard.
v. The MLV will start paying out cable onto the support vessel. The cable will be spooled onto a cable drum onboard ensuring that sufficient cable is loaded to lay cable to the HDD punch out, through the HDD and the BMH.
vi. Once sufficient cable has been loaded onto the support vessel, the support vessel will commence laying cable towards the HDD punch out location inshore.
vii. During the lay ashore, support vessels will act as security vessels either side of the cable to ensure that no unauthorised vessels enter the area of operations.
viii. Once the support vessel with the cable reaches the location of the HDD punch out it will come to a stop.
ix. The remaining cable will be floated out in a bight until the cable end is exposed, once exposed the cable pay out will be stopped and support vessels will manage the cable on floats in the bight. Suitable rigging will be applied to the cable end.
x. Divers and the support vessel will make a connection between the rigging on the cable end and the pre-installed pull rope in the HDD, once the connection is made the support vessel will disconnect from the cable end and move off to a safe distance.
xi. The bellmouth entry of the HDD will be monitored either by divers or an eyeball ROV to ensure that the connection between the HDD pull rope and the cable end passes freely into the HDD.
xii. The SEL beachmaster will then co-ordinate operations and commence the pull ashore with the winch, winch speed will be co-ordinated with the support boats to ensure the integrity of the floated cable bight is maintained.
xiii. Divers will remove floats as they approach the HDD punch out and ensure that all rope tails are removed to minimise the risk of jamming in the HDD during the pull ashore.
xiv. As the cable end nears the exit through the BMH the payout/winch speed will be reduced to ensure a slow and smooth exit of the cable end into the BMH and transition through the chamber.
xv. All of the cable in the floated bight will be pulled ashore, this may mean that more cable than the required overpull through the BMH has been achieved.
xvi. Once all the slack of the floated bight has been removed by the winch and the cable is on the RPL the beachmaster will call an all stop, the cable on land will then be stoppered off to the DMA.
xvii. Once the cable has been stoppered off at the DMA the divers will commence the removal of any remaining floats from the cable. During the removal of the floats the position of the cable will be monitored to ensure it is on or as close to the planned RPL as possible and within the licenced corridor.
xviii. Once the last of the floats have been removed, the main lay operations as detailed in Section 2.3.3.4 can commence.
xix. When there is no tension on the cable at the BMH, the stopper will be removed and the AWAC fitted in the BMH. The cable end will then be prepared, the BJT made between the marine and terrestrial cables and then stowed in the BMH.
xx. On completion of all operations on land the site and equipment will be demobilised.
xxi. Divers will conduct a post lay swim of the cable route between the HDD punch out and the set-up position of the MLV to ensure that the cable is installed correctly on the seabed and there are no loops or damage to the cable ahead of burial operations.
xxii. On completion of the post lay diver swim survey, divers will remove the bellmouth from the HDD punch out and install an adaptor (Viking Helmet - Figure 20) to allow the installation of the AP.
xxiii. Divers will then install approximately 15m of AP (Figure 21 and Table 5) from the HDD adaptor offshore.
xxiv. On completion of the AP installation divers will then commence the inshore burial operations as described in Section 2.3.3.5.1.
Shore End Pull Ashore (Second End)
This methodology is not planned to be utilised on the Project, but should operational or environmental conditions dictate, then this method can be employed, as detailed in Section 2.3.3.3.2.2.
This method is conducted by landing the first end of the cable at the ROI landing and then laying the cable towards the UK and is detailed below.
i. The MLV will be laying cable from the ROI landing towards the UK landing at Newgale. As the vessel approaches the 12m water depth SEL set up point it will come to stop and set up on DP.
ii. Divers will be set up at the HDD punch out approximately 1.4km inshore of the MLV and remove the sealing plate and bring the pulling rope out of the HDD.
iii. Support vessels will be positioned near the MLV and between the MLV and the HDD punch out. Support vessels are ordinarily RIBs or small work boats.
iv. The MLV will start paying out the cable in a bight and attaching floats to the cable at periods of approximately 10m-15m. Once the required amount of cable has been paid out the cable will be cut on deck of the MLV.
v. Once cut, sealed and rigged, the cable end will be deployed over the stern. When the cable end is at the water line at the stern of the vessel one of the work boats will make a connection to the cable end.
vi. The work boat transits inshore along the RPL to the HDD punch out location, all the while towing the cable bight on floats., The bight will be monitored and managed by support vessels.
vii. During the pull ashore, support vessels will act as security vessels either side of the cable whilst on floats to ensure that no unauthorised vessels enter the area of operations.
viii. Once the work boat with the cable end reaches the location of the HDD punch out it will come to a stop. Support vessels will manage the cable bight on floats between the MLV and the HDD punch out if required to prevent drift and loops forming.
ix. Divers and the pulling work boat will make a connection between the rigging on the cable end and the pre-installed pull rope in the HDD. Once the connection has been made the pulling work boat will disconnect from the cable end.
x. The bellmouth entry of the HDD will be monitored either by divers or an eyeball ROV to ensure that the connection between the HDD pull rope and the cable end passes freely into the HDD.
xi. The SEL beachmaster will then co-ordinate operations and commence the pull ashore with the winch. Winch speed will be co-ordinated with the support boats to ensure the integrity of the floated cable bight is maintained.
xii. Divers will remove floats as they approach the HDD punch out and ensure that all rope tails are removed to minimise the risk of jamming in the HDD during the pull ashore.
xiii. As the cable end nears the exit through the BMH the payout/winch speed will be reduced to ensure a slow and smooth exit of the cable end into the BMH and transition through the chamber.
xiv. The MLV will manage the final bight onboard and outboard this to sea and release. Once released the MLV will move away from the SEL site and sit off on DP.
xv. All of the cable in the floated bight will be pulled ashore. This may mean that more cable than the required overpull through the BMH has been achieved.
xvi. Once all the slack of the floated bight has been removed by the winch and the cable is on the RPL the beachmaster will call an all stop. The cable on land will then be stoppered off to the DMA.
xvii. Once the cable has been stoppered off at the DMA, the divers will commence the removal of any remaining floats from the cable. During the removal of the floats, the position of the cable will be monitored to ensure it is on or as close to the planned RPL as possible and within the licensed corridor.
xviii. Once the removal of all the floats has been completed and when there is no tension on the cable at the BMH, the stopper will be removed and the AWAC fitted in the BMH. The cable end will then be prepared and the BJT made between the marine and terrestrial cables and then stowed in the BMH.
xix. On completion of all operations on land the side and equipment will be demobilised.
xx. Divers will conduct a post lay swim of the cable route between the HDD punch out and the set-up position of the MLV to ensure that the cable is installed correctly on the seabed and there are no loops or damage to the cable ahead of burial operations.
xxi. On completion of the post lay diver swim survey, divers will remove the bellmouth from the HDD punch out and install an adaptor (Viking Helmet - Figure 20) to allow the installation of the AP.
xxii. Divers will then install approximately 15m of AP (Figure 21 and Table 5) from the HDD adaptor offshore.
xxiii. On completion of the AP installation divers will then commence the inshore burial operations as described in Section 2.3.3.5.1.
[bookmark: _Ref218857345]Main Lay Operations
Main lay operations for a submarine cable are defined as being between the SEL areas. This section of the cable is laid by a MLV (Appendix 5) using one of the following methods.
i. Surface Laid – This is where the submarine cable is laid on the surface of the seabed along the planned RPL. This method is only employed in areas where there is no threat of damage to the cable.
ii. Surface Laid & Post Lay Buried – This is where the submarine cable is laid on the surface of the seabed along the planned RPL and then buried by another vessel as part of a separate operation. Burial is utilised where there is a threat of damage to the cable and the seabed sediment allows.
iii. Simultaneous Lay & Burial – This is where the submarine cable is simultaneously laid and buried as part of a single operation from one vessel, using either a subsea plough or a ROV burial tool to achieve burial. Burial is utilised where there is a threat of damage to the cable and the seabed sediment allows.
For the Beaufort Project the current methodology is simultaneous lay and burial using a jetting ROV; the burial ROV is detailed in Section 2.3.3.5.2.
[bookmark: _Ref244861122]Main Lay Operations Scope
The MLV operations are broken down into phases during the project, as detailed below.
i. Mobilisation.
ii. Cable Loading.
iii. RC.
iv. PLGR.
v. Cable Lay Spread.
vi. Cable Lay Guide ROV.
Main lay operations will be carried out between the 12m water depth contour and the UK TW (48.211km) and UK TW and UK EEZ (32.522km) giving a total of 80.733km.
Mobilisation
Mobilisation of the MLV will take place at the Cecon depot in Eydehavn, Norway. Mobilisation will include the loading and installation of the cable laying and burial spread. Once installed the cable laying and burial spread will be fully functionally tested including any lifting, seafastening, connection and testing of Project critical equipment.
The mobilisation is expected to take approximately three days; once completed the MLV will sail for the NSW cable factory to commence cable loading operations.
Cable Loading
On completion of the mobilisation activities the MLV will transit from the Cecon depot in Norway to the NSW factory in Nordenham, Germany. The cable will be loaded from the factory onto the MLV and stored in the dedicated cable tanks onboard, spare cable for O&M activities will also be loaded.
Once the cable has been loaded and tested both optically and electrically, the MLV will depart for the Project work area to commence RC operations.
Route Clearance Operations
If elected, RC operations will be conducted upon arrival at the Project site, as detailed in Section 2.3.3.1.
Pre-Lay Grapnel Run Operations
If elected, PLGR operations will be conducted upon completion of the RC operations, as detailed in Section 2.3.3.2.
Cable Lay Spread
The cable lay spread on the MLV is designed to allow for the safe installation of the submarine cable in a controlled manner. The cable lay spread consists of the following critical parts.
i. A static cable tank capable of holding 2,300 tons of submarine cable.
ii. A cable gantry with chutes, cable trackways and cable tensioner positioned over the cable tank.
iii. Cable highways between the cable tensioner and the lay platform.
iv. A cable lay platform with two cable tensioners and cable chutes for overboarding the submarine cable.
v. An umbilical winch to launch and recover the cable lay guide ROV.
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[bookmark: _Toc244864314]Figure 22: Cable Lay Platform on MLV.
[bookmark: _Ref219362876]Cable Lay Guide ROV
The Cecon cable lay guide ROV is a custom designed and manufactured ROV system used to control the cable during laying operations. It monitors the as-laid tension of the cable as well as the heading, pitch and roll of the guide ROV. It has an integrated control system with an acoustic link to the surface, during cable laying activities the following parameters are measured and monitored by the MLV.
i. Cable Tension.
ii. Altitude from the seabed.
iii. Water depth.
iv. Heading.
v. Pitch.
vi. Roll.
vii. Cable angle into the cable lay guide ROV.
viii. Cable angle out of the cable lay guide ROV.
ix. Forward looking Gemini sonar.
x. Three digital cameras.
xi. Doppler log for current monitoring.
The cable lay guide ROV is powered and controlled from the control room on the MLV via an umbilical winch. The position of the cable lay guide ROV is monitored at all times via the MLV High Precision Acoustic Positioning (HiPAP) system. The cable lay guide ROV is shown in Figure 23.
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[bookmark: _Ref219712429][bookmark: _Toc244864315]Figure 23: Cable Lay Guide ROV
The Gemini sonar system is used to navigate along the RPL and to identify any general obstructions not cleared as part of the RC or PLGR operations, pUXO (Section 3.5.5.2.1) and existing infrastructure (Section 3.6.4.2.1) as well as seabed topographical features.
The Gemini forward facing sonar can identify seabed features/items in high detail. Figure 24 shows subsea mattresses installed on the seabed from previous projects.
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[bookmark: _Ref219301789][bookmark: _Toc244864316]Figure 24: Typical Gemini Forward Facing Sonar Output
[bookmark: _Ref219374760]Cable Installation MOP
On completion of the SEL operations the MLV will set up to commence the start of cable installation and burial operations between the 12m water depth and the UK TW and UK EEZ, as detailed below.
i. Upon arrival on the Project site the MLV will conduct survey suite calibrations and DP trials.
ii. The MLV will complete the SEL as described in Section 2.3.3.3.
iii. On completion of the SEL, the MLV will make preparations to commence the offshore submarine cable installation activities.
iv. The MLV will deploy the cable lay guide ROV to its final position with the cable loaded within. The altitude of the cable lay guide ROV above the seabed will be maintained during laying operations and will be dependent on seabed features but is typically between 5m – 10m.
v. The CAPJET ROV will be deployed from the MLV to the seabed and over the cable to a distance approximately 15m astern of the cable lay guide ROV.
vi. Once all systems have been checked the MLV will start to move off along the RPL in DP and commence the simultaneous lay and burial of the cable; burial is detailed in Section 2.3.3.5.2.
vii. The position and the lay speed of the MLV, cable lay guide and CAPJET ROV will be adjusted based on the soil conditions along the route, expected burial speeds are up to 500m/hr, but typically average 300m/hr.
viii. The cable lay tension will be constantly monitored to control the location of the cable touch down point behind the cable lay guide ROV to ensure the cable is laid on the planned RPL and free of any suspensions/free spans. Cable lay accuracy will be within +/-5m but ordinarily is less than 1m accuracy from the planned route.
ix. The cable installation operations will continue through the UK TW and EEZ and onwards to the far end landing in the ROI.
x. There is one in-service telecommunications submarine cable crossing within the UK TW, as detailed in Section 3.7.2.6.1. The process for crossing this is as below.
a. Pre-crossing formal notifications will be sent to the in-service cable owner in line with the agreed parameters ahead of installation activities.
b. The cable lay speed will be reduced when the MLV is approaching the cable crossing.
c. At the agreed safety exclusion distance from the in-service cable, the CAPJET ROV burial swords will be put in to “free floating” mode. In this mode the burial swords will be at a 45-degree angle and remains unlocked.
d. Jetting in this mode will continue as the MLV continues the lay up to and over the in-service cable crossing.
e. At the agreed safety exclusion distance past the in-service cable crossing, the CAPJET ROV burial swords will be deployed to full burial depth and the lay operations continued.
f. Post-crossing formal notifications will be sent to the in-service cable owner in line with the agreed parameters.
During the cable lay operations, the position of the cable lay guide ROV and CAPJET burial ROV will be monitored onboard the MLV. The MLV has a real time monitoring capability of both devices, as shown in Figure 25 and Figure 26.
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[bookmark: _Ref219361891][bookmark: _Toc244864317]Figure 25: Cable Lay Equipment Real Time Visualisation
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[bookmark: _Ref219361900][bookmark: _Toc244864318]Figure 26: Cable Lay Equipment Real Time Visualisation
Due to the locational accuracy of the cable lay guide ROV and CAPJET ROV, the as-laid accuracy for the cable is very high, therefore there is no requirement to conduct any post lay inspections or surveys to determine the lay accuracy of the submarine cable.  Figure 27 shows the proposed configuration of the installation spread during laying operations.
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[bookmark: _Ref219362158][bookmark: _Toc244864319]Figure 27: MLV, Cable Lay Guide ROV & CAPJET ROV Configuration
Figure 28 shows the typical configuration of the cable lay guide ROV and CAPJET ROV during installation and burial operations.
[image: ]
[bookmark: _Ref219362385][bookmark: _Toc244864320]Figure 28: Cable Lay Guide ROV & CAPJET ROV Operating Configuration
[bookmark: _Ref218857353]Cable Burial Operations
In areas where there is no threat to submarine cables through external aggression, there is no requirement to bury and protect submarine cables. In areas where there is a threat of damage then it is normal industry practice to bury submarine cables into the seabed sediments.
For the Beaufort Project the target burial depth is 1.5m. 
[bookmark: _Ref219190804]Nearshore
On completion of the SEL and cable laying operations away from the Newgale landing, burial of the nearshore section of the cable will be conducted.
Nearshore Burial Scope
Nearshore burial will be conducted between the end of the HDD punch out and the 12m water depth contour up to the point where the MLV burial with the CAPJET ROV was commenced.  This distance is approximately 1,412m; an allowance for cross over burial between the MLV burial point has been allowed giving a total distance of approximately 1,500m.
Nearshore Burial MOP
The burial of the nearshore cable section will be conducted by a shallow draught work class vessel; details of a typical vessel are shown below in Figure 29 and Table 6.
Such a vessel is typically equipped with two 300hp Volvo Penta engines, front and rear hydraulic thrusters and a Undheim JPOS DP system. This class of vessel typically has multiple navigational and communications systems, Global Maritime Distress & Safety System (GMDSS) and all associated safety equipment such as AIS, AIS Search & Rescue Transmitter (AIS-SART), Emergency Position Indicating Radio Beacon (EPIRB) and life rafts.
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[bookmark: _Ref219364602][bookmark: _Toc244864321]Figure 29: Typical Shallow Water Work Class Burial Vessel
[bookmark: _Ref219364652][bookmark: _Toc244864239]Table 6: Typical Shallow Water Work Class Burial Vessel Specification
	Specification
	Enterprise II

	MMSI
	257567800

	Callsign
	LG7204

	Type
	Meercat

	Built
	2012

	Length
	14.98m

	Width
	7.81m

	Depth Midships (Moulded)
	1.62m

	Engines
	2 x VP D7C-BTA 300 bhp

	Max Speed
	7 Knots

	Fuel
	Diesel



For the nearshore burial the Cecon XLJET 50 shallow water burial tool is proposed. This is a remote-controlled shallow water trenching system designed to bury cables in water depths between 0m – 50m. The vehicle has a suit of sensors allowing for subsea navigation and remote control. It has been specifically designed for fibre optic cable burial.
The water jetting pump and hydraulic system are surface supplied to the trencher through a water hose and umbilical. The water pump and hydraulic power pack are installed on the shallow water work class vessel.


The XLJET 50 is shown in Figure 30 and specification is given in Table 7.
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[bookmark: _Ref219365815][bookmark: _Toc244864322]Figure 30: Cecon XLJET 50 Shallow Water Burial Tool
[bookmark: _Ref219365826][bookmark: _Toc244864240]Table 7: Cecon XLJET 50 Shallow Water Burial Tool Specifications
	Specification
	Cecon XLJET 50

	Dimensions
	L – 4.5m, W – 2.5m, H – 1m

	Weight
	1,100kg in air/0-400kg in water

	Max Working Depth
	50m

	Visuals
	3 x Wide angle cameras

	Burial Tool
	1.5m Swords with depressor and cable detection

	Sensors
	Heading, Pitch & Roll

	Burial Confirmation
	Remote adjustment of burial sword

	Ballast System
	Remote operated variable ballast system (0 – 500kg)



The width and profile of the burial tool ensure that the disturbance to the seabed is kept to a minimum and is not much greater than the width of the jetting swords at 25cm – 30cm. Figure 31 below shows the proposed burial tool burying cable in sandy sediments similar to those expected along most of the RPL.
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[bookmark: _Ref219376030][bookmark: _Toc244864323]Figure 31: Cecon XLJET 50 Shallow Water Burial Tool Trench Profile
Burial of the nearshore section of the cable can be started at either the inshore or offshore end. It is normally conducted from shallow water offshore and this method is detailed below; if the reverse is used the burial process is the same.
i. The nearshore burial vessel will come to a location above the HDD punch out ensuring that the deployment point of the burial tool is above the HDD/cable route. The vessel will then set up on DP.
ii. Once the vessel is stable on DP, the burial tool will be lifted off deck using the vessel’s crane and out boarded. Once out boarded the burial tool will be lowered into the water and functional tests carried out of the telemetry, water pumps and hydraulic systems.
iii. Once the burial tool is seen to be functioning correctly it will be lowered to the seabed and aligned over the HDD/cable route; this will be done inshore where the HDD pipe is buried. Divers will assist with this process if water clarity does not allow for this to be done remotely.
iv. Once the burial tool is positioned over the HDD, the water pumps will be started and jetting through the swords commenced. The swords will be slowly lowered over the HDD.
v. The vessel and burial tool will then move along the HDD/cable route working offshore. Care will be taken when transiting the burial tool and swords over the Viking helmet adaptor on the HDD pipe end and the associated articulated pipe.
vi. The jetting swords will slowly be deployed to the target burial depth and the vessel and burial tool will transit along the cable route burying the cable to the target burial depth.
vii. During burial the cable detector sensor along with other telemetry feedback from the burial tool will be monitored to ensure that the cable is within the swords and burial is being achieved.
viii. As the vessel and burial tool move further offshore and water depth increases, the length of water hose and umbilical will be monitored and increased accordingly.
ix. Burial will continue along the RPL until the cable is seen to go into burial around the 12m water depth mark where the MLV and CAPJET ROV burial commenced.
x. Once it is shown that the cable is in consistent burial the XLJET 50 burial tool and vessel will come to a stop and preparations made for recovery.
xi. Once the vessel has stopped, the water pumps will be stopped and the swords retracted. Once this has been done the vessel’s crane will commence recovery of the burial tool to deck.
xii. The burial tool will be secured to deck and if target burial has been achieved the vessel will depart site and demobilise.
Figure 32 below shows the proposed burial at the start of the nearshore area.
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[bookmark: _Ref220571821][bookmark: _Toc244864324]Figure 32: Nearshore HDD/Cable Burial Solution
[bookmark: _Ref219298459]Offshore
On completion of the SEL, the MLV will commence the burial of the offshore section of the cable.
Offshore Burial Scope
Offshore burial will be conducted between the 12m water depth contour and the UK TW (48.211km) and UK TW and UK EEZ (32.522km) giving a total of 80.733km.
[bookmark: _Ref219385955]Offshore Burial MOP
The burial of the offshore cable section will be conducted by the MLV; Appendix 5 provides the technical specification of the vessel.
For the offshore burial the Nexans CAPJET ROV is proposed. This is a remote-controlled trenching system designed to bury cables in water depths between down to 2,000m; the full specification for the vehicle is given in Appendix 6.
The configuration of the CAPJET ROV burial tool is shown in Figure 27 and Figure 28. The burial swords’ arrangements are shown in Figure 33. Evidence from previous burial operations show that the disturbances to the seabed and sediments is minimal:  Figure 34 shows MBES data post jetting/burial and shows that the disturbance to the seabed is restricted to the wheel touch down points and the jetted trench that the cable is buried in which is approximately 25cm – 30cm in width.
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[bookmark: _Ref219375790][bookmark: _Toc244864325]Figure 33: CAPJET ROV Sword Configuration For 1.5m Burial
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[bookmark: _Ref219375944][bookmark: _Toc244864326]Figure 34: CAPJET ROV Post Jetting/Burial Seabed Survey Data
Burial of the offshore section of the cable can be started at either the ROI or UK end. It is planned to be started from the UK end at Newgale as described in Section 2.3.3.3.2.2 and this method is detailed below; if the reverse is used the burial process is the same.
i. On completion of the SEL, the MLV will prepare for the cable installation and burial as detailed in Section 2.3.3.4.2 from the SEL set up position at the 12m water depth contour.
ii. Once the cable lay guide ROV has been deployed to its position above the seabed, the CAPJET ROV will be lifted off deck with its Launch & Recovery (LARS) system. Once out boarded the CAPJET ROV will be lowered into the water and functional tests carried out of the telemetry, water pumps and hydraulic systems.
iii. Once the CAPJET ROV is seen to be functioning correctly, it will be lowered to the seabed and aligned over the cable route on the RPL.
iv. Once the CAPJET ROV is positioned over the cable, the water pumps will be started and jetting through the swords commenced. The swords will be slowly lowered over the cable.
v. The MLV and CAPJET ROV will then move along the RPL working offshore.
vi. The jetting swords will slowly be deployed to the target burial depth and the MLV and CAPJET ROV will transit along the RPL burying the cable to the target burial depth.
vii. During burial the cable detector sensor along with other telemetry feedback from the CAPJET ROV will be monitored to ensure that the cable is within the swords and burial is being achieved.
viii. As the MLV and CAPJET ROV move further offshore and water depth increases, the length of umbilical will be monitored and increased accordingly.
ix. Burial will continue along the RPL until the MLV reaches the ROI SEL location where the MLV will come to a stop.
x. Once the MLV has stopped, the water pumps will be stopped and the swords retracted. Once this has been done the LARS will commence recovery of the CAPJET ROV to deck.
xi. The CAPJET ROV will be secured to deck and preparations for the ROI SEL commenced.
[bookmark: _Ref215128633][bookmark: _Toc244864213]Operations & Maintenance Phase Method of Procedures
Once a submarine cable has been installed, unless there is damage caused to the cable system there is no need to undertake any marine operations or interventions on the cable.
There are a couple of instances where marine intervention is required on a submarine cable through its operational phase. The first instance is as a result of a submerged plant fault on the cable; this can be either associated with a product failure, which is extremely rare, or damage to the cable through external aggression. The second reason is if the submarine cable has been found to have become exposed due to mobile seabed sediments and is at risk of being damaged through external aggression.
In the instance of a submerged plant failure, the intervention of a maintenance repair vessel would be required to conduct a repair to the cable system and bring it back into operation; this is further detailed in Section 2.4.1. In the instance of a cable exposure, the intervention of a maintenance and repair vessel could be required, but undertaking a different type of operation, as further detailed in Section 2.4.2.
[bookmark: _Ref219377197]Marine Repair Operation
To ensure that there is a maintenance solution for a submarine cable, the cable owners will enter the cable system into a maintenance agreement. The proposed Beaufort submarine cable system is likely to be entered into one of the two maintenance agreements that cover the North Atlantic. Maintenance agreements provide the facility to mobilise a cable repair vessel within 24hrs, so a repair operation from the time of failure to a repair vessel arriving on site to facilitate the repair can happen within a matter of days, depending on the geographical location.
Marine Repair Operation Scope
A fault on the submerged plant of a submarine cable can happen anywhere along the RPL although the vast majority of faults happen in water depths greater than 20m. If there is a fault on the inshore section of a submarine cable and this requires a new shore end replacement, the scope and process is almost identical to that of the shore end installation detailed in Section 2.3.3.3.2 with the main exception that the cable is required to be recovered offshore prior to the new replacement SEL being installed.
During a normal offshore repair operation on a submarine cable, there are many activities that are like those utilised as part of the marine installation and burial: the faulty cable is recovered from the system, and where possible the replacement cable is laid back along the original RPL except for the final bight.
When conducting a marine repair operation, it is necessary to lay down a bight of cable due to the water depth and additional cable being installed into the system. Typically, the extent of the repair bight is two to three times water depth from the original as-laid RPL. Figure 35 below shows a typical repair bight in shallow water.
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[bookmark: _Ref219385863][bookmark: _Toc244864327]Figure 35: Submarine Cable Repair Bight Diagram
Marine Repair Operation MOP
The repair of a submarine cable may be carried out by one of the repair vessels under the maintenance agreement. Maintenance repair vessels are of a similar specification and size to the MLV for the Beaufort Project. They may have a slightly different deck spread and general arrangements but will also have a working class ROV onboard; this ROV is similar in size to the CAPJET ROV but has additional equipment onboard to support cable repair operations.
A typical sequence of events for a marine repair on a submarine cable is detailed below.
i. The repair vessel will have been sent a fault location from the cable-owner. This fault location will be used to commence offshore fault location activities.
ii. The repair vessel will mobilise at their base port and load spare submarine cable and jointing piece parts to facilitate the repair.
iii. Upon arrival at the cable grounds, the repair vessel will position itself near the given fault location and set up in DP.
iv. The repair vessel has two primary methods for locating the fault on the submarine cable, as described below. The choice of which one to use is primarily driven by the nature of the fault on the system.
a. ROV Intervention – The repair vessel can use the working class ROV onboard to locate the fault. This can be done using cable tracking equipment, video cameras and forward-facing sonar. The ROV will track along the RPL on the seabed to locate the fault utilising one of these tools.
b. Trailed Electrodes – Trailed electrodes can only be used when there is an electrical conductor in the cable. The trailed electrodes are passive electrodes that are trailed in the water column over the cable to identify the electrical fault. Often the fault is roughly located using trailed electrodes and then fine-tuned using the ROV.
v. Once the fault has been located, the vessel needs to recover the damaged cable sections to the surface and replace them. Depending on the nature of the failure, the cable may require cutting on the seabed prior to recovery; there are two primary methods to do this.
a. ROV Cutting – The ROV will utilise its onboard cutter to cut the cable on the seabed close to the fault. Using this method is the most least intrusive method and reduces the amount of cable replace, but it is dependent on environmental conditions such as water clarity and currents, as well as wind and sea state.
b. Grapnel Cutting – A towed grapnel is used to cut a cable; the cutting grapnel is deployed to the seabed approximately three times water depth adjacent to the RPL where the damage is located. The grapnel scope is established and the repair vessel tows the grapnel across the seabed perpendicular to the RPL. A steady rise in tension on the grapnel rope will be observed followed by a sudden drop off, indicting the cable has been cut.
vi. Once the cable is cut the next operation is to recover the first cable end.
vii. Recovery of the cable ends is done using a holding grapnel, similar to those shown in Figure 10.
viii. The repair vessel will set up approximately three times water depth adjacent to the RPL and approximately two times water depth along the RPL away from the cut cable location.
ix. The holding grapnel is deployed by the repair vessel to the seabed and the grapnel rope scope established. Once the scope has been established the grapnels are towed along the seabed perpendicular to the RPL.
x. A steady rise in tension on the grapnel rope will be observed indicating that the first cable end has been caught.
xi. The repair vessel will come to a stop and come astern towards the grapnel location until the grapnel rope lead is slightly astern. The repair vessel will then come to a stop and commence recovery of the grapnel.
xii. Once the grapnel is onboard with the cable, both ends of the cable will be stoppered off to deck and the tension removed from the grapnel.
xiii. The stray cable end is recovered using one of the onboard cable engines and stored ready for scrap.
xiv. The system end of the cable is recovered and brought in board to clear any damage. Once the cable damage has been removed, the cable will be tested to ensure its optical and electrical integrity.
xv. Once the optical and electrical integrity of the first end has been confirmed, the cable end will be sealed and deployed on a ground rope and cable buoy for future recovery.
xvi. The repair vessel will then recover the second cable end using the same process as used for the first cable end. The second cable end is cleared of any damage and tested to ensure its optical and electrical integrity.
xvii. Once tested good, the second cable end of the system is jointed to the replacement spare cable onboard.
xviii. Once the initial splice between the system cable and the spare cable has been completed, the joint and the spare cable are deployed along the RPL towards the buoyed off first cable end.
xix. Once the repair vessel is close to the cable buoy it will set up to recover the buoy and the first cable end.
xx. Once the cable first cable end has been recovered from the buoy, the repair vessel will set up and balance both cable ends ahead of constructing the final joint.
xxi. Once the final joint is completed the repair vessel will deploy both cable ends and the final bight and release it to the seabed on slip ropes; the resulting modified route is visualised in Figure 35.
xxii. Once the cable has been released to the seabed, the working class ROV onboard will be released and will bury the cable into the seabed using the onboard water jets. The physical process of burial is the same as the MLV burial detailed in Section 2.3.3.5.2.2.
xxiii. The repair vessel will then depart site and demobilise. The changes to the RPL in relation to the final bight on the seabed are communicated to the UKHO for the updating of the Admiralty Charts.
A typical cutting grapnel is show below in Figure 36.
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[bookmark: _Ref219384220][bookmark: _Toc244864328]Figure 36: Typical Cutting Grapnel
[bookmark: _Toc244864241]Table 8: Typical Cutting Grapnel Particulars
	Grapnel Description
	A
	B

	Flatfish Long Prong (Figure 36)
	1010mm
	650mm

	Flatfish Short Prong (Figure 36)
	750mm
	570mm



[bookmark: _Ref219377264]Maintenance & Improvement Operation
Under normal operation, a submarine cable requires no intervention. In the case of a section of the submarine cable becoming exposed on the seabed, the cable owner has the option to mobilise a maintenance repair vessel to conduct a maintenance and improvement burial operation of the cable.
The vessel is likely to be one of the repair vessels contracted under the maintenance agreement. Similar to a repair scenario, a maintenance and burial operation can happen within a matter of days, depending on the geographical location.
Maintenance & Improvement Scope
Exposed cable can happen anywhere along the RPL of a submarine cable, but usually occurs in areas where there are mobile seabed and sediment transportation. In the rare case of a cable exposure, the cable owner may elect to mobilise a repair vessel form the maintenance agreement to rebury the cable to decrease the risk of damage through external aggression.
The area of exposed cable ordinarily remains on the as-laid RPL, so the burial operation does not change the as-laid status of the cable, merely reburying the cable in the same location.
Maintenance & Improvement MOP
The maintenance and improvement burial of a submarine cable may be carried out by one of the repair vessels under the maintenance agreement. Maintenance repair vessels are of a similar specification and size to the MLV for the Beaufort Project. They will have a working class ROV onboard; this ROV is similar in size to the CAPJET ROV but has additional equipment onboard to support cable repair operations and maintenance operations.
A typical sequence of events for a marine repair on a submarine cable is detailed below.
i. The repair vessel will have been sent a location from the cable owner of the area of cable exposure; this location will be used to commence offshore maintenance and improvement burial operations.
ii. The repair vessel will mobilise at their base port. As a repair is not required there is no need to mobilise spare plant so the mobilisation can happen relatively quickly.
iii. Upon arrival at the cable grounds, the repair vessel will position itself near the given cable exposure location and set up in DP.
iv. The repair vessel will then launch the ROV. Once the ROV is on the seabed it will locate the cable and the unburied section.
v. The ROV will then track along the cable’s RPL whilst recording the burial depth. The aim is to identify to two extremities where the cable goes back into deep burial from the original installation. This then allows the repair vessel to quantify the length of unburied cable.
vi. Once the two extremities have been identified, the ROV will commence the first burial pass along the unburied section. Depending on the seabed sediment, a second, and sometimes a third pass may be required.
vii. When good burial is believed to have been achieved, a final survey run along the newly buried cable will be conducted with the ROV’s cable location tools to determine the achieved burial depth.
viii. Once it is satisfied that the remedial burial has achieved either the original installation burial depth of as best as possible in the available sediments, the vessel will recover the ROV and depart for the base port for demobilisation.
[bookmark: _Ref215128643][bookmark: _Toc244864214]Decommissioning Phase Method of Procedures
The design life for a submarine cable is typically twenty-five years. At the end of a submarine cable’s operational life the cable owner will take the cable system out of service, remove all commercial traffic and remove any optical and electrical power from the system.

Historically, out of service cables were generally not recovered. In more recent years with an environmental and regulatory push it is now becoming the norm that when declared out of service, submarine cables are, where feasible, recovered. As part of the Crown Estate’s occupancy lease there is a requirement to provide a submarine cable decommissioning plan that identifies the plans for future recovery of the submarine cable at end of life and identify any areas where it may not be in the best interests to recover some of the submarine cable.
A decommissioning plan would be guided by the ESCA Guideline No.8 (Guidelines for Submarine Cable Decommissioning) which outlines the submarine cable industry best practices and considerations for the decommissioning of a submarine cable.
Key content and highlights from the guideline are laid out below.
i. Recommendations
a. The specific requirements for decommissioning of a submarine cable are undertaken on a case-by-case basis and will be led by physical, environmental, licencing and permitting requirements.
ii. Decommissioning Considerations
a. Safety and risk concerns relating to the recovery of the decommissioned cable system.
b. Changes in legal status and regulation.
c. Ongoing liabilities of leaving the decommissioned cable in situ.
d. Commercial drivers.
e. Environmental concerns in recovering the cable.
f. Disposal and recycling of recovered submarine cable components.
g. Potential reuse of recovered submarine cable components.
iii. Physical Recovery Operations
a. Beach clearance.
b. Marine/offshore clearance.
Decommissioning Scope of Work
Ideally, the ultimate aim for the scope of work to recover an out of service submarine cable is to completely remove all components of the cable (end to end from BMH to BMH) to ensure that the physical environment is returned to the same state it was before the cable installation.
The only part for which removal would not be feasible or recommended would be the recovery of the BMH structure itself and the associated seaward facing ducts, or in the case of the Beaufort Project the HDD at Newgale. The disruption to recover such items would be far greater than the benefits and the infrastructure may be utilised for future submarine cable installation which would decrease the construction activities required in the future, and hence, minimise future disturbance to the environment.
It may be that post installation of the Beaufort cable, other subsea infrastructure is installed over sections of the Beaufort cable route. In this case it is not possible to recover a section of the cable where other infrastructure crosses the cable, resulting in a short section being abandoned on the seabed.
The inshore recovery operations are likely to be conducted using a medium sized work class vessel or multicat. It would be recommended that the vessel has DP and a suitably sized deck for recovery operations. A cable engine, cable cutter and cable chute would be required for recovery operations.
Offshore cable recovery operations would either be done with a cable ship similar to the MLV used for installation, or a dedicated cable recovery vessel.
Decommissioning MOP
Decommissioning and recovery operations for a submarine cable can be defined as any part of the submarine cable between the BMHs at each end of the system, primarily the submerged plant. Any planned decommissioning and recovery of the Beaufort submarine cable would likely replicate the installation process by being split into two distinct areas, inshore and offshore.
i. Inshore – This section of cable would be from around the 12m water depth mark where the SEL was installed from up to the BMH, including the cable through the HDD.
ii. Offshore – This section of cable would be from the 12m water depth contour offshore. The limit of the offshore recovery would be determined under the decommissioning plan; for the purposes of this document and the marine licence and seabed lease obligations, the offshore recovery limit has been determined as the UK EEZ boundary. Further recovery through the ROI EEZ and territorial waters may be considered by the Beaufort owners.
Ahead of any recovery operations the Beaufort cable owners will ensure that all the operational and permits in principle are obtained and in place before operations can commence.
A typical sequence of events for the decommissioning and cable recovery for the Beaufort submarine cable system is detailed in Section 2.5.2.1 and Section 2.5.2.2.
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A dive team would also be recommended should there be a requirement to de-bury the cable at the HDD punch out and remove the AP from the cable.
The following is a typical sequence of events for the recovery of the inshore section of the Beaufort submarine cable system.
i. Ahead of the inshore recoveries it is recommended that the offshore recoveries are completed first, ensuring that the offshore cable end of the inshore section is left in a state that eases the recovery operations.
ii. Prior to opening and entry, a risk assessment will be undertaken on the BMH. All access, egress and working within the BMH will be conducted in line with the Confined Spaces Regulation Act by suitably trained people using the appropriate equipment. 
iii. To allow for the offshore recovery operations it will be necessary to cut the BJT out from the BMH and remove the AWAC from the cable/BMH.
iv. The vessel and cable recovery spread will be mobilised off site. The cable engine will be mounted just inboard of the cable chute. Once mobilised the vessel will transit to the offshore end of the inshore cable section.
v. The recovery vessel will recover the offshore cable end of the inshore cable section at the 12m water depth contour either from the surface buoy or the ground rope using divers/small grapnels.
vi. Once the inshore cable end has been recovered to deck, the recovery vessel will commence picking up the cable slowly with the cable engine whilst peeling the cable out of the seabed from burial. Once the cable end reaches as far forward of the cable engine as possible, recovery will stop and a stopper applied to the cable inboard of the cable engine.
vii. Once stoppered off, the cable will be cut inboard of the stopper and the cut cable section stored in the waste area onboard.
viii. Cable recovery will recommence. Recovery and cutting will continue until the recovery vessel is at the HDD punch out location.
ix. The primary method of cable recovery through the HDD is for the recovery vessel to hold station just offshore of the HDD punch out position and recover the submarine cable back through the HDD.
x. It may be necessary for divers to expose the HDD punch out location and remove the Viking Helmet and the AP ahead of recovery.
xi. Recovery will continue until the inshore cable end is clear of the HDD and onboard.
xii. All terrestrial and offshore equipment, plant and vessels will then be demobilised.
xiii. All recovered cable may be sent for recycling where the cable will be broken down into it constituent parts and recycled where possible. If not, the recovered cable will be classified as waste and on completion of operations will be offloaded for disposal with a registered waste management contractor and handled in accordance with all national and environmental regulations.
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Ideally, the offshore recovery operation would be commenced before the inshore cable recovery, this would ensure that the offshore cable end of the inshore section is left cut and on either a ground rope on the seabed or a surface buoy, this ensures that the recovery operations inshore are easier.
The following is a typical sequence of events for the recovery of the offshore section of the Beaufort submarine cable system.
i. A maintenance vessel similar to the MLV or a dedicated cable recovery vessel will be mobilised for the recovery operations.
ii. The vessel will set up in DP offshore just outside the UK EEZ adjacent to the RPL of the Beaufort cable system.
iii. The vessel will deploy a cutting grapnel (Figure 36) to the seabed approximately three times water depth adjacent to the RPL at the predetermined cutting location. The grapnel scope is established and the vessel tows the grapnel across the seabed perpendicular to the RPL. A steady rise in tension on the grapnel rope will be observed followed by a sudden drop off, indicting the cable has been cut.
iv. Once the cable is cut the next operation is to recover the offshore cable end.
v. Recovery of the offshore cable end is done using a holding grapnel, similar to those shown in Figure 10.
vi. The vessel will set up approximately three times water depth adjacent to the RPL and approximately two times water depth along the RPL away from the cut cable location.
vii. The holding grapnel is deployed by the vessel to the seabed and the grapnel rope scope established. Once the scope is established the grapnels are towed along the seabed perpendicular to the RPL.
viii. A steady rise in tension on the grapnel rope will be observed indicating that the offshore cable end has been caught.
ix. The vessel will come to a stop and come astern towards the grapnel location until the grapnel rope lead is slightly astern. The vessel will then come to a stop and commence recovery of the grapnel.
x. Once the grapnel is onboard with the cable, both ends of the cable will be stoppered off to deck and the tension removed from the grapnel.
xi. The stray cable end is recovered using one of the onboard cable engines and stored ready for scrap.
xii. The offshore end of the cable is recovered and brought in board. Once the cable has been recovered inboard the end will be sealed and prepared for deployed back to the seabed.
xiii. The offshore cable end will be deployed back to the seabed in accordance with ICPC Recommendation 1 and as shown in Figure 9.
xiv. The vessel will then recover the inshore cable end using the same process as used for the offshore cable end.
xv. Once the inshore cable end is recovered onboard, the vessel will commence recovery of the cable inshore using its cable engines and the recovered cable will be stored in the vessel’s onboard cable tanks.
xvi. Recovery of the cable inshore will continue slowly so the cable can be peeled out of the seabed burial.
xvii. Once the vessel reaches the 12m water depth point the recovery operations will cease and the vessel will come to a stop.
xviii. The inshore cable end will be cut on deck, sealed and deployed on either a surface cable buoy or ground rope on the seabed to allow for easier recovery of the inshore section.
xix. The vessel will be demobilised and transit back to its base port.
xx. All recovered cable may be sent for recycling where the cable will be broken down into it constituent parts and recycled where possible. If not, the recovered cable will be classified as waste and on completion of operations will be offloaded for disposal with a registered waste management contractor and handled in accordance with all national and environmental regulations.
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Introduction
The Beaufort consortium has awarded Cecon Contracting AS a contract for the supply and installation of the Beaufort fibre optic submarine cable system.
As part of the deliverables for the Project, Cecon are required to have a comprehensive documented process and systems in place to ensure compliance to all appropriate local and international regulatory requirements during the execution of the Project. This is primarily delivered through the following documentation.
i. Project Management Plan (PMP).
ii. Quality Plan.
iii. Quality, Health, Safety & Environment (QSHE) plan.
Compliance With Laws & Regulations
Cecon will ensure that all of the equipment, systems, contractors and sub-contractors are compliant with the following.
i. All applicable occupational health & safety, environment, product and materials laws in the United Kingdom & European Union.
ii. All applicable laws relating to handling, transportation, storage and disposal of wastes and special wastes.
iii. Permits issued by relevant authorities.
iv. Applicable anti-bribery laws.
v. Sanctions imposed by authorities in USA, EU and UK.
vi. UK Health & Safety Diving at Work Regulations 1997.
vii. Confined Spaces Regulations 1997.
viii. UK Construction (Design & Management) Regulations.
ix. Safety of Lives at Sea (SOLAS).
x. MLC (Maritime Labour Convention).
xi. International Convention for the Prevention of Pollution from Ships (MARPOL).
xii. Convention on the International Regulations for Preventing Collisions at Sea (COLREGS).

The following standards are governing (as applicable) for all work performed by Cecon Contracting AS, including work carried out by Cecon Contracting AS’s Subcontractors:
i. ISO 9001, ISO 14001 and ISO 45001 standards.
ii. Flag State, Coastal State and IMO requirements for the installation vessel.
A list of relevant technical procedures and policies are owned and managed by Cecon.
The engineering solution for the work implemented by Cecon shall be based on applicable recommendations by the ICPC and other recognised submarine cable industry bodies.
Cecon Contracting AS has a management system certified by DNV to the following international standards:
i. ISO 9001:2015 Quality assurance
ii. ISO 14001:2015 Environmental management systems
iii. ISO 45001: 2018 Occupational health and safety management systems
Policies
Cecon Contracting AS has policies in place that for the top level of their management systems, including the following.
i. Environmental policy.
ii. Policy of ethics & societal responsibility.
iii. Health and safety policy.
iv. Drug and alcohol policy.
v. Security policy.
vi. Quality policy.
vii. Risk management policy.
Commitments to Quality & Safety
Health, safety, environment, security and quality are line responsibilities within Cecon Contracting AS. Cecon is committed to achieving these objectives on the Beaufort Project and expects similar commitment from all personnel involved in the execution and delivery of the Project.
The following are expected:
i. Commitment to Project and QSHE requirements.
ii. Develop a positive working relationship with Project personnel.
iii. Ensure all personnel are aware of project QSHE goals and targets.
iv. Contribute to the well-being of all personnel.
v. Visible presence of senior management at work sites.
vi. Execute the work in a safe, cost effective, timely and professional manner.
vii. End of project debrief, client satisfaction survey, and generation of lessons learned report for future similar projects.


Project Objectives
The key Project objectives have been defined as:
i. To commit to an incident and accident-free execution of the works.
ii. To meet or exceed client’s expectations for the Project Execution.
iii. To implement an effective project management system that enables the project team to monitor, control and improve the performance of the work execution.
iv. To achieve schedule milestones.
v. To assure high quality of work performed.
Quality Goals & Targets
Table 9 shows the quality goals and targets Cecon have applied to the Project.
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	Type
	Definition
	Target

	Position
	Cable excursions outside of the safe route corridor
	0

	Burial
	Proportion of cable route buried according to the depths specified in the cable burial assessment.
	≥ 95%

	Burial
	Sites of remedial burial required due to unplanned deficiency in depth of burial.
	≤ 5

	Damage
	Cable repairs caused by Cecon
	0

	Performance
	Lost vessel days due to breakdown or Quality deficiencies
	≤ 5

	Documentation
	Issue as-laid dossier for review after demobilization.
	≤ 5 Weeks

	Client Satisfaction
	Completion of customer evaluation form and feedback meeting.
	≥ 70%

	Continuous Improvement
	Project learning report completed after project.
	≥ 1



The figure of ≥ 95% cable burial is a quality plan target for the marine contractor; the aim and goal of the Project is to bury 100% of the cable where seabed sediments allow to ensure that the best possible protection from damage caused by external aggression is achieved. In any areas where target burial depth is not achieved remedial burial operations will be initially undertaken. There are no areas where additional cable protection such as concrete mattresses, rock bags or rock placement is planned. In any areas where burial is not achieved it has been determined that there is minimal to no risk for the potential of a risk to the reduction in navigable water depth (Section 3.2.10.1.3).
Health, Safety & Environmental Goals & Targets
Table 10 shows the health, safety, and environmental goals and targets Cecon have applied to the Project.
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	Activity
	Description
	Target

	LTIF
	Lost Time Injury Frequency
	0

	TRCF
	Total Recordable Case Frequency
	≤ 3

	Safety Leadership
	Operational & HSEQ briefing for all personnel at mobilisation & crew change
	≥ 90% of project personnel briefed

	Worker Consultation
	Workers involved in HAZID / HAZOP / SJA / MoC
	≥ 6 occasions / project

	Worker Awareness
	Operational & HSEQ briefing for all personnel at mobilisation & crew change
	≥ 90% attendance, all personnel

	Emissions
	Vessel emissions
	≤ 20Te/vessel day

	Environmental Incidents
	Unintended environmental spill, emission or release to sea, air or land.
	0



Project Risks
Project risks are identified using Hazard Identification (HAZID), Environmental Impact Identification (ENVID) and Hazard & Operability (HAZOP) studies. For the Beaufort project, a combined HAZID-ENVID, and a combined HAZOP-ENVID are planned.
The HAZID takes place when the main engineering concepts are defined and is used for identifying major hazards and operability problems that can be mitigated through engineering.
The output from the HAZID is the project overall risk register which shall catalogue the risks and hazards identified in the HAZID and list all mitigations in place to address such risks and hazards (the "Risk Register").
During the lifecycle of the project, Cecon shall seek to reduce the risks identified in the Risk Register through its engineering and planning of the offshore execution.
At the end of the engineering phase of the project, and when all installation procedures have been issued for Client review, Cecon shall organize and execute a HAZOP.
The HAZOP takes place shortly before the operational phase and is used both as a quality check that major issues are mitigated, and to find operational hazards & problems.
Cecon shall ensure that all actions from the HAZOP shall be closed out prior to the offshore execution phase, excluding any actions which can only be implemented by Client.
The ENVID data is used to generate the project environmental aspects and impacts analysis in this document.
Legislative Compliance
The installation vessel Cecon Vigor is held compliant with IMO and related standards by Eidesvik AS, the operating company for this ship. Cecon Contracting AS is compliant with its obligations towards relevant Norwegian laws. Cecon maintains a project permits register/ matrix to track permit requirements through engineering and operation.
Permits Compliance
The Beaufort consortium are responsible for the permits in principal such as the Marine Licence (Section 1.7), Crown Estate Lease (Section 1.9) and the Operators Licence (Section 1.10).
Cecon Contracting AS is responsible for:
i. Operational work permits.
ii. Managing & coordinating follow-up action where authorities require additional information.
iii. Ensuring that the installation spread & process is compliant with permit conditions.
iv. Nominating a supplier’s permits manager.
Cecon is responsible for compliance with permit conditions within their scope of installation and marine operations. All known permits are listed and controlled in the Project Permit Register.
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This section covers all anthropogenic hazards and impacts that could be experienced in the region of the proposed Beaufort submarine cable system; consideration should be given to these hazards and impacts through the full life cycle of the submarine cable system.
It is understood that through the three main phases of a submarine cable Project there are some impacts to other seabed users and also the risk of impacts to other infrastructure and marine activities. Reference has been made to the most common potential impacts from the construction, operation and maintenance and decommissioning of a submarine cable. These have been assessed in descending order by scale of impact. The two most significant potential impacts from a submarine cables are shipping activities and commercial fishing; the other activities listed below have the potential for impact but are much less common.
1. Shipping & navigation activities (collisions, anchor engagements/fouling’s).
1. Commercial Fishing Activities.
1. Wrecks, Obstructions & Marine Archaeology.
1. Offshore Minerals, Aggregates, Dredging and Dumping activities.
1. Hydrocarbon exploration and extraction.
1. Offshore infrastructure construction.
1. Military Activities & Manoeuvre Areas.
1. Land Based Anthropogenic Activities.
Project Study Area
The Project study area covers the entire route of the proposed Project. For the marine licencing purposes the study area covers out to the UK EEZ boundary and concentrates on the relevant areas where the above activities are intensified and where there may be any potential impacts between the Project and other marine users during the construction, operation and maintenance and decommissioning activities of the Project. Figure 37 below shows the Project study area that has been used for the assessment of the impact to offshore activities and infrastructure.
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[bookmark: _Ref208488262][bookmark: _Toc244864329]Figure 37: Project Study Area Overview Chart
Legislation, Policy and Guidance
This section covers the policy and guidance that are relevant to the Project location and identifies any potential impacts or effects on shipping and navigation during the planning, installation and maintenance of the proposed Project.
There are a number of pieces of legislation that cover the area of interest for the Project, these are detailed below in Table 11.
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	International Legislation

	Legislation
	Summary
	Considerations for Project

	UNCLOS
	UNCLOS was adopted in 1982, establishes a comprehensive legal framework for all uses of the world's oceans. It defines maritime zones, sets rules for navigation and resource management, and provides a mechanism for dispute settlement.
	The impact of the Project on shipping lanes, navigation and anchoring activities during the planning, installation and maintenance phases

	COLREGS
	COLREGS are a set of rules governing the navigation of vessels to prevent collisions at sea. These rules cover aspects like vessel conduct, signalling, and manoeuvring.
	Mitigations required to avoid collisions during the planning, installation and maintenance phases

	SOLAS
	SOLAS is the most important international treaty concerning the safety of merchant ships. It sets minimum standards for the construction, equipment, and operation of merchant ships, ensuring they are fit for their intended purpose. SOLAS aims to prevent accidents and protect life at sea.
	Mitigations required to perverse life, prevent accidents and considering anchor interaction with the proposed cable during the planning, installation and maintenance phases

	National Legislation

	Legislation
	Summary
	Considerations for Project

	Submarine Telegraph Act 1885
	Established for the installation, maintenance, and protection of undersea telegraph cables. It aimed to safeguard these vital communication lines from damage, particularly from maritime activities.
	Consideration for the impact from anchoring and commercial fishing activities to the Project
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The sources of data used to assess the impacts to offshore infrastructure and activities are shown below, these have been used along with internal Red Penguin proprietary resources, these are further detailed in sub-sections to Section 3.1.3.
1. Shipping & navigation activities
1. AIS.
1. United Kingdom Hydrographic Office (UKHO) Admiralty charts.
1. Admiralty sailing directions.
1. Commercial Fishing Activities.
1. AIS
1. Department for Environment, Food and Rural Affairs (DEFRA) Fishing vessel activity for over 15m vessels.
1. European Marine Observation & Data Network (EMOD-NET) fishing effort density maps.
1. Wrecks & Obstructions
1. UKHO Admiralty charts.
1. UKHO Wreck database.
1. Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW) Wreck Database.
1. Dumping & Dredging activities.
1. TCE aggregates site agreements.
1. TCE mining site agreements.
1. Hydrocarbon exploration and extraction.
1. UKHO Admiralty charts.
1. TCE carbon capture and storage agreements.
1. TCE natural gas storage agreements.
1. North Sea Transition Authority (NSTA) Data Portal.
1. Offshore infrastructure construction.
1. UKHO Admiralty charts.
1. Kingfisher Information Services Offshore Renewable & Cable Awareness (KIS-ORCA) database.
1. TCE proximity check database.
1. Recognised industry cable databases.
1. Military Activities & Manoeuvre Areas
1. UKHO Admiralty charts.
1. Admiralty sailing directions.
1. Land Based Anthropogenic Activities
33. Open source information.
AIS Data
AIS is a maritime navigation safety communications system adopted by the International Maritime Organisation (IMO) in 2002 whereby most vessels over 300GT were required to carry Class A AIS systems, in 2006 the lower cost Class B systems were available, and the number of vessels operating AIS increased.
The data for this Project has been taken from two primary sources, firstly from the VesselFinder subscription services, and secondly, from the open-source MOD-NET.
UKHO Admiralty Charts
UKHO Admiralty charts are official, highly detailed paper and electronic nautical charts produced, they offer comprehensive coverage for international shipping routes, ports, and leisure navigation, historically the charts we issued in paper format, although electronic format is now becoming the norm.
The Admiralty charts sourced for this Project are sourced through a global subscription with Triton Software Ltd.  It is confirmed that all issued charts for the Project area are available and have been used at all scales to inform this report.
Admiralty Sailing Directions
UKHO Admiralty Sailing Directions (Pilots Books) are a series of detailed navigational guides that provide comprehensive information for coastal navigation and port entry. They complement the UKHO Admiralty Charts and offer critical navigational data on navigational hazards, buoyage, pilotage, weather, currents, port facilities and regulations.
NP37 (Admiralty Sailing Directions: West Coasts of England and Wales Pilot) is relevant to the Project area, this document has been used to inform this report.
DEFRA Fishing Data
DEFRA Fishing data shows the fishing efforts based on Vessel Monitoring System (VMS) data received through the Marine Management Organisation (MMO).  This shows the fishing efforts and fishing activities in the form of density maps. The MMO also report annually the fishing efforts around the UK.
Open source information from DEFRA, the MMO and EMOD-NET have been used to identify fishing efforts in the relevant International Council for the Exploration of the Seas (ICES) triangles for the Project area.
UKHO Wreck Database
UKHO Admiralty marine data solutions website publishes an extensive database of over 94,000 charted, uncharted, live and dead wrecks and obstructions from around the world.  The latest dataset from 1st September 2025 has been used for this Project and report, this is cross checked against the UKHO admiralty charts.
RCAHMW Wreck Database.
The RCAHMW maintains a database of known and un-confirmed wrecks, this database runs in conjunction with the UKHO wrecks database, and a lot of the recorded wrecks are duplicated between the two. The RCAHMW database also covers suspected wrecks sites that may not be recorded as confirmed within the UKHO database and suspected wreck sites. 
TCE Data Portal
TCE data portal provides information on seabed infrastructure and covers data on infrastructure on the seabed and coast and offshore wind leasing within the UK TW and EEZ.
The following data in Table 12 provides the dates for each dataset used to inform this report for the Project.
[bookmark: _Ref208502222][bookmark: _Toc244864245]Table 12: TCE Source of Information
	Dataset
	Issue Date

	Metocean Equipment Agreements
	30th June 2025

	Floating Wind (Key Resource Areas)
	1st November 2024

	Wind Site Agreements
	15th April 2025

	Tidal Stream Agreements
	12th February 2025

	Aggregate Site Agreements
	29th August 2025

	Wave Site Agreements
	15th April 2025

	Mining Site Agreements
	2nd January 2024

	Natural Gas Storage Pipeline Agreements
	2nd January 2024

	Wind Cable Agreements
	30th January 2025

	Carbon Capture & Storage Site Agreements
	30th June 2025

	Fixed Wind (Key Resource Areas)
	1st November 2024

	Natural Gas Storage Site Agreements
	2nd January 2024

	Tidal Stream Cable Agreements
	2nd January 2024



KIS-ORCA Data
The KIS-ORCA data set is compiled by the European Subsea Cables Association (ESCA) from asset owners.  The service is voluntary but recommended, the primary objective of the dataset is to inform other seabed users of the proximity of submarine infrastructure and assets for safety of navigation.  The latest dataset issued in Jul 2025 has been used to inform this report.
NSTA Data Portal
The latest NSTA datasets for relevant activities relating to offshore hydrocarbon exploration and extraction have been utilised for the purposes of this study, these were downloaded in shapefile format and brought into the Geographic Information System (GIS) system for assessment and information.
TCE Proximity Check
As part of the Project, a proximity request for the proposed submarine cable route will be submitted to TCE.  This will be checked against the TCE database of assets, and any potential conflicts with other assets for the proposed Project will be addressed with TCE and the asset owner and resolved using industry best practices.
Industry Cable Database
Submarine cable industry databases are used to cross check open source information on the location of other submarine cable assets so these can be assessed against the planned route of the Project.
Data Limitations
AIS data has been primarily sourced from a subscription service from VesselFinder. This data set represents an averaging of recorded and stored AIS data from a one-year period, due to the short period of data capture. AIS data has been cross checked against the EMOD-NET density maps as these offer a longer data period of five years. It is also noted that although qualifying vessels are obliged to transit their position using AIS, there may be instances where this is not received and reported, this also does not cover vessels that are not required to carry AIS. It should also be noted that military vessels are not required to broadcast their position using AIS, although sometimes this is done when entering ports. It is assumed that the UK Ministry of Defence (MOD) will be consulted on the Project as part of the statutory consultation process.
The use of UKHO Admiralty charts is dependent on developers and asset owners providing information to the UKHO for this to be correctly recorded on the relevant charts.
Fishing vessel data from DEFRA and the MMO is distributed annually, at the time of this report the dataset available for fishing efforts was for the period 2014 – 2020, and the landings figures cover the period 2019 – 2023.
The KIS-ORCA data set is a voluntary service for asset owners to publicise the location of their offshore infrastructure, as such it is not guaranteed that all assets are shown, cross checks will be carried out against industry database, TCE proximity checks and admiralty charts to ensure the best efforts are made to identify other seabed assets.
Industry submarine cable databases are similar to the KIS-ORCA database, they are voluntary for the submarine cable owner to submit and record their data in, however, it is good industry practice for submarine cable owners to submit their assts data for accurate positioning and cable awareness purposes.
[bookmark: _Toc244864218]Shipping & Navigation Activities
Introduction
Shipping and other marine traffic can have an impact on a number of activities related to the planning, provision and maintenance of a submarine cable system. It can also impact of the safety and the security of a submarine cable system, specifically unintentional deployment of anchors whilst in transit (usually in inclement weather conditions) and the dragging of anchors whilst vessels are at anchor.
The avoidance of major shipping routes and anchorages is not always possible when planning the route of a submarine cable system. For the proposed Project, it is impossible to avoid areas of shipping and anchorages, the route crosses the St Georges Channel which is the main transit route for shipping for ports in the Celtic and Irish Seas and also transiting traffic from the Atlantic, English Channel and North Sea servicing ports in the Celtic and Irish Seas.
The proposed route crosses the St Georges Channel perpendicular to the two primary shipping lanes (North into the Irish Sea and South into the Celtic Sea) that form part of the Smalls Traffic Separation Scheme (TSS). The proposed route also crosses the primary shipping lanes that feed into the Tuskar Rock TSS that manages traffic in and out of the Port of Rosslare and also a primary shipping route between Milford Haven and Rosslare. This will make the installation and ongoing maintenance activities complex and will require good co-ordination with all the relevant authorities.
The use of AIS allows more accurate assessments of marine traffic movements and how they could impact the proposed Project.
[bookmark: _Ref209684530]Shipping & Navigational Risk Assessment Methodology
The assessment of the Project on shipping and navigation has been loosely modelled around the IMO Formal Safety Assessment (FSA) methodology, the five primary steps of this are detailed in Table 13 below.
[bookmark: _Ref208477747][bookmark: _Toc244864246]Table 13: Shipping & Navigational Risk Assessment Process
	Step
	Aim
	Outcome

	1
	Identify Hazards
	List of all relevant accident scenarios with potential causes and outcomes

	2
	Assess Risks
	Evaluation of risk factors

	3
	Risk Controls
	Devise regulatory measures to control and reduce the identified risks

	4
	Cost Benefits
	Determine cost effectiveness of each risk control option

	5
	Recommendations For Decision Making
	Information about the hazards, their associated risks and the cost effectiveness of alternative risk control options is provided



A flow chart of the risk assessment process is shown in Figure 38 below.
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[bookmark: _Ref208480758][bookmark: _Toc244864330]Figure 38: Shipping & Navigational Risk Assessment Flow Chart
It is required to understand the likelihood of an incident occurring and also the severity of the incident should it occur, this needs to be considered throughout the hole life of the Project, namely, through the construction, operations and maintenance and decommissioning phases of the Project. The primary hazards relating to shipping and the Project are listed below.
1. Personnel.
1. Environment.
1. Property.
1. Business Reputation.
The classification of the likelihood of an incident occurring is provided in Table 14 below. This is further expanded on by classifying the severity of any incident, as detailed in Table 15.
[bookmark: _Ref208481964][bookmark: _Toc244864247]Table 14: Shipping Hazard Likelihood Classifications
	Classification
	Description

	Rare
	Very unusual, not common or frequent

	Unlikely
	Not probable or likely to happen

	Possible
	Not certain, may or may not happen

	Likely
	Will probably happen or is expected to happen

	Almost Certain
	More than likely, in all likelihood to happen


[bookmark: _Ref218585664][bookmark: _Toc244864248]Table 15: Shipping Hazard Severity Classifications
	Severity Classification
	Impact to Personnel
	Impact to Environment
	Impact to Property
	Impact to Business Reputation

	Minor
	Minor or no injuries
	Insignificant impact to the environment
	Insignificant or no damage to vessel, equipment or structures
	Little or no risk to business reputation

	Moderate
	Moderate injuries
	Minor impact to the environment with no long lasting effects
	Minor damage to vessel, equipment or structure but remains operational.
	Local coverage of incident and control measures required to manage publicity

	Serious
	Major/Life changing injuries
	Limited impact to the environment with short/long term effects
	Vessel, equipment or structure non-operational and requires repairs
	Regional news coverage and potential impact to business reputation

	Very Serious
	Single fatality
	Significant impact to the environment with long term effects
	Vessel, equipment or structure non-operational and requires extensive repairs
	National news coverage with significant potential to impact business reputation

	Severe
	Multiple fatalities
	Serious long term impact to the environment or permanent damage
	Vessel, equipment or structure non-repairable
	International news coverage with potential to severely impact business reputation



A risk matrix is then used to assess and bring together the likelihood and severity for each hazard to generate an inherent assessment of the risks, a sample matrix is shown in Table 16 below.
[bookmark: _Ref208483117][bookmark: _Toc244864249]Table 16: Shipping Sample Risk Matrix
	Likelihood
	Almost Certain
	5
	10
	15
	20
	25

	
	Likely
	4
	8
	12
	16
	20

	
	Possible
	3
	6
	9
	12
	15

	
	Unlikely
	2
	4
	6
	8
	10

	
	Rare
	1
	2
	3
	4
	5

	Risk Score Matrix
	Minor
	Moderate
	Serious
	Very Serious
	Severe

	
	Severity



It is assumed that any risks scored at Moderate and Minor would be deemed to be acceptable, to determine this the following scoring of risk classifications shown in Table 17 below should be used. Once risk has been identified it will be assessed to ensure that it is As Low As Reasonably Practicable (ALARP), further risk control measure should be considered to mitigate further any hazard in accordance with the ALARP principles. Any risk that is considered to be unacceptable is not considered to be ALARP.
[bookmark: _Ref208484153][bookmark: _Toc244864250]Table 17: Shipping Risk Scoring
	Total Risk Score

	Minor
	1 – 3.9

	Moderate
	4 – 8.9

	Serious
	9 – 14.9

	Very Serious
	15 – 19.9

	Severe
	20 - 25


Ports & Proximate Infrastructure
There are a number of large commercial ports in the general and wider vicinity of the study and to the proposed route of the submarine cable relating to the Project. Only ports that are proximate to the proposed licensable scope of the Project are included within the document, the details of each of these ports are given in the following sections.
[bookmark: _Ref208573516]Milford Haven
The port of Milford Haven is considered to be one of the top five busiest ports in the UK and one of the biggest in Wales. The port is principally a major energy port equipped with oil terminals, Liquefied Natural Gas (LNG) terminals and tank storage terminals. The port also operates a general cargo terminal and a Roll On/Roll Off Freight (RoRo) and Roll On/Roll Off Passenger (RoPax) ferry terminal that operates a service to Rosslare, ROI.
Based on AIS density data, the predominant marine traffic from the port can be broken down as follows.
1. Chemical Oil Tankers - Transit in and out of Milford Haven to the Valero Terminal.
1. RoRo/RoPax Ferries - Transit in and out of Milford Haven between Pembroke Dock and Rosslare.
1. Crude Oil Tankers – Transit in and out of Milford Haven to the Valero and Puma Energy Milford Terminals.
1. Liquefied Petroleum Gas (LPG) Tankers – Transit in and out of Milford Haven to the Valero Terminal.
1. LNG Tankers – Transit in and out of Milford Haven to the South Hook LNG and Dragon LNG Terminals.
1. General Cargo – Transit in and out of Milford Haven to Pembroke Dock.
1. Fishing Vessels – Transit in and out of Milford Haven between Milford Dock and the fishing grounds.
1. Other vessels that transit in and out of Milford Haven with insignificant AIS density include.
1. Cruise Ships.
1. Offshore Vessels.
Figure 39 below shows the proximity of the Port of Milford Haven to the proposed submarine cable system for the Project.
[image: ]
[bookmark: _Ref208574453][bookmark: _Toc244864331]Figure 39: Milford Haven Port Proximity to Project
Pembroke Dock
Pembroke Port/Dock is owned and operated by the Port of Milford Haven. The port primarily handles general cargo, RoPax and aggregates together with a small number of oil rig supply vessels. The AIS assessment for this port is included in the assessment for Milford Haven in Section 3.2.3.1.
Figure 39 shows the proximity of the Port of Pembroke Dock to the proposed submarine cable system for the Project.
Fishguard
The port of Fishguard is one of the more recently constructed harbours in the UK. The port is primarily used for RoPax ferries along with some commercial use as well as fishing and leisure activities.
The predominant marine traffic from the port can be broken down as follows.
1. RoRo/RoPax Ferries - Transit in and out of Fishguard and Rosslare.
1. Chemical Oil Tankers - Transit in and out of Fishguard to numerous locations.
1. Other vessels that transit in and out of Milford Haven with insignificant AIS density include.
1. Cruise Ships.
1. Offshore Vessels.


Figure 40 below shows the proximity of the Port of Milford Haven to the proposed submarine cable system for the Project.
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[bookmark: _Ref208576477][bookmark: _Toc244864332]Figure 40: Fishguard Port Proximity to Project
Vessel Routing & Traffic Schemes
The planned cable route for the Project runs through the Off Smalls TSS; Figure 41 below provides additional detail.
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[bookmark: _Ref208580824][bookmark: _Toc244864333]Figure 41: Project Cable Routing Through Off Smalls TSS
The nearest Vessel Traffic Services (VTS) is Milford Haven, the Off Smalls TSS falls outside of their jurisdiction and there are no stated reporting instructions for navigating through the TSS. All vessels entering the TSS are obliged to obey the rules of the IMO COLREGS, specifically, Rule 10.
It is noted and recognised that the vessels operating under the Project, will be required to cross the TSS almost perpendicular to the direction of both the North and Southbound vessel traffic, this is covered later in this part of the report. 
Existing Baseline Analysis
This section looks at the historical AIS data and analyses the types of shipping and density sites within the Project area, AIS data from the last twelve-month period has been reviewed and is presented in this report, this has been further broken down into vessel types within the Project area.






All Vessel Data
Figure 42 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208912068][bookmark: _Toc244864334]Figure 42: AIS Density – All Vessel Data
Dry Cargo – Dry Bulk
Figure 43 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915648][bookmark: _Toc244864335]Figure 43: AIS Density Data – Dry Cargo (Dry Bulk)
Dry Cargo – General Cargo
Figure 44 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref220309530][bookmark: _Toc244864336]Figure 44: AIS Density Data – Dry Cargo (General Cargo)
Dry Cargo – Container
Figure 45 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915759][bookmark: _Toc244864337]Figure 45: AIS Density Data – Dry Cargo (Container)
Dry Cargo - Ro-Ro
Figure 46 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref220309549][bookmark: _Toc244864338]Figure 46: AIS Density Data – Dry Cargo (Ro-Ro)
Dry Cargo – Reefer
Figure 47 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915825][bookmark: _Toc244864339]Figure 47: AIS Density Data – Dry Cargo (Reefer)
Tanker – Crude Oil
Figure 48 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915855][bookmark: _Toc244864340]Figure 48: AIS Density Data – Tanker (Crude Oil)
Tanker – Chemical Oil
Figure 49 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915885][bookmark: _Toc244864341]Figure 49: AIS Density Data – Tanker (Chemical Oil)
Tanker – LPG
Figure 50 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915915][bookmark: _Toc244864342]Figure 50: AIS Density Data – Tanker (LPG)
Tanker – LNG
Figure 51 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915943][bookmark: _Toc244864343]Figure 51: AIS Density Data – Tanker (LNG)
Other – Cruise Ships
Figure 52 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208915972][bookmark: _Toc244864344]Figure 52: AIS Density Data – Other (Cruise Ships)
Other – Offshore Vessels
Figure 53 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208916002][bookmark: _Toc244864345]Figure 53: AIS Density Data – Other (Offshore Vessels)
Other – Fishing Vessels
Figure 54 below shows the AIS density data for all vessel types within the Project area.
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[bookmark: _Ref208916030][bookmark: _Toc244864346]Figure 54: AIS Density Data – Other (Fishing Vessels)
Risks From Ships’ Anchors
Ships’ anchors pose a severe threat to submarine cables, predominantly due to the strength of the anchor itself by design and their ability to penetrate the seabed. Anchors can be used for a large variety of uses, from securing of static fishing gear through to anchoring the largest of ocean-going vessels.
Whilst the threat from anchors from small vessels such as pleasure craft and small fishing vessels cannot be discounted, the risk to damage to a submarine cable from these is extremely low, mainly due to the fact that these types of vessels have small anchors so penetration into the seabed to threaten a buried cable is highly unlikely, and for surface laid cables their windlass/winch would have insufficient power to lift/damage a submarine cable should the anchor be fouled.
By far the biggest threat of damage to a submarine cable is from a large ships anchor, either from an unintentional deployment whilst incorrectly secured during transit, a planned deployment and dragging whilst at anchor or due to an emergency such as a loss of propulsion/power to the ship.
The probability of damage to a submarine cable is not surprisingly higher in areas of known and charted anchorages and areas of high traffic density where the main shipping routes cross the cable perpendicular to the route.
The risk to the proposed Project submarine cable is primarily from larger commercial ships anchors, both intentionally and unintentionally deployed to the seabed. Generally, if a ships anchor becomes fouled on a submarine cable when in transit the damage is more often than not catastrophic, dragging whilst at anchor if noticed in time can be less catastrophic but even if the cable is fouled and not damaged, releasing the cable can cause damage.
Anchorages
A review of the UKHO Admiralty charts shows that there are no anchorages in close proximity of the proposed Project route, the nearest anchorages are shown in Table 18 below.
[bookmark: _Ref208922208][bookmark: _Toc244864251]Table 18: Cable Landing – Proximate Charted Anchorages
	Anchorage
	Use
	Chart No.
	Chart Scale
	Comments

	Fishguard Bay
	Unspecified
	1484
1973
	1:15,000
1:75,000
	Anchorage is within Fishguard Bay, closest point to the route is approximately 53.4km marine distance from the proposed cable route.



Informal Anchorages
Although the proposed cable landing is not in close proximity to any recognised charted anchorages, anchoring in other areas where there is suitable holding ground is accepted unless specifically prohibited, Figure 55 below shows St Brides Bay, there are no charted anchorages shown on this chart (BA-1478).
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[bookmark: _Ref208929552][bookmark: _Toc244864347]Figure 55: St Brides Bay Admiralty Chart
A review of the AIS density data for the general area of the proposed landing shows that there is a frequency of vessels anchoring in St Brides Bay in the general area of the proposed Newgale beach landing.


The Milford Haven Port Authority Pilotage Directions and General Directions give no specific instructions on anchoring other than inside Milford Haven itself. Cross reference has been made with the Admiralty Sailing Directions for the West Coast of England & Wales Pilot (NP37), Section 5.125 (St Brides Bay) states “The bottom is mainly fine sand and mud with good holding, but the bay is too exposed to afford anything but temporary anchorage”. 
Further evaluation of AIS data for this area shows that large vessels use the Southern area of the bay to anchor, Figure 56 below shows AIS density for all vessels for the previous twelve months period.
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[bookmark: _Ref208924447][bookmark: _Toc244864348]Figure 56: AIS Density – All Vessels St Brides Bay
Further analysis of the AIS shows that the primary vessel types anchoring at the informal anchorage area are Chemical Oil, Crude Oil and LPG. 
Consultation
A DTS was undertaken on behalf of the Beaufort Consortium in August 2023. the DTS focused on three potential landing points for the proposed submarine cable, these are detailed in Section 1.4.2 of this document. As part of the background work for the DTS contact was made with the Milford Haven Port Authority to determine the suitability and potential impacts to the day to day operation of the port, a conference call to show the three potential routes was shown to the port authorities and their assessment was the landing at Newgale would be the most suitable landing with respect to shipping activities in and out of the port.  With the subsequent confirmation that the landing at Newgale was the chosen landing, this confirms that the proposed route falls outside of the port authorities area of jurisdiction.
Future Baseline Analysis
Information from the Department for Transport port arrivals and departures has been analysed to under the historic shipping figures at the two primary ports in proximity to the Project, namely, Milford Haven and Fishguard, this data has been analysed for the five-year period between 2020 and 2024, with 2024 being the latest available data set.
Figure 57 below shows the bi-directional annual tonnage for all shipping in and out of the port of Milford Haven, this shows that shipping has remained fairly consistent for the last five years, looking back the ten-year statistic shows an average of 34,000 tonnes per annum.
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[bookmark: _Ref209093974][bookmark: _Toc244864349]Figure 57: Milford Haven Arrivals/Departures Annual Tonnage
Figure 58 below shows the bi-directional annual tonnage for all shipping in and out of the port of Fishguard, this shows that shipping has been on a downward trend since 2020, likely due to impacts of the COVID-19 pandemic and the slow recovery show in the data. Looking back the ten-year statistic shows an average of 355 tonnes per annum.
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[bookmark: _Ref209094459][bookmark: _Toc244864350]Figure 58: Fishguard Arrivals/Departures Annual Tonnage
It is likely that both ports are at or close to their average tonnage arrivals and departures, and under normal operation are unlikely to deviate much from this.
Other factors that could influence this, and specifically the port of Milford Haven, would be increased vessel traffic associated with the planned construction of offshore wind in the Celtic Sea.
There is one site to the South of the Project area, this is the Erebus offshore floating wind Project, the area for the offshore wind farm and export cables has been leased by TCE but the Project has been delayed due to funding, as such, it is not expected that this Project will have any impact on shipping activities during the construction phase of the Project, and possibly not until its operational phase.
There are no planned Round 4 offshore wind farms located near the Project area, the preferred sites for Round 4 are in the North Sea and Morecombe Bay area and will not have any impacts on shipping activities for the Project.
There are planned Round 5 offshore wind farms located to the South of the Project in the Celtic Sea. Project Development Areas (PDAs) have been identified, but at present, there are no defined plans for the Round 5 development activities. TCE published the next steps in 2025 regarding the development of the PDAs, this is further detailed in Section 3.7.3.3, but construction is not expected to commence until around 2030. A such, the Round 5 activities are not expected to impact the construction phase of the Project and may only become relevant during the operational phase.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref209684470][bookmark: _Ref214532182]Appraisal of Potential Impacts & Risks of the Project on Shipping & Navigation
An assessment of the potential impacts of the Project has been undertaken, including a review of the vessels operating on the Project during the submarine cable’s lifetime, namely, the construction, Operations & Maintenance (O&M) and decommissioning phase. The primary impacts have been determined as below.
1. Collision at Sea – Collision between Project vessel and other vessel.
1. Marine Traffic Disruption – Disruption of other marine traffic (including fishing vessels) cause by Project vessel.
1. Reduction In Navigable Depth – A reduction in the charted depths due to the presence of the submarine cable.
1. Anchor Fouling – Fouling of the submarine cable by a vessels anchor.
It is considered that not all of the potential impacts on shipping above may be prevalent during all stages of the Project. Table 19 below identifies at which stage the potential impacts may be present.
[bookmark: _Ref218505913][bookmark: _Toc244864252]Table 19: Potential Impacts on Shipping
	Project Phase
	Collision at Sea
	Marine Traffic Disruption
	Reduction in Navigable Depth
	Anchor Fouling

	Construction
	X
	X
	X
	X

	O&M
	N/A
	N/A
	X
	X

	Decommissioning
	X
	X
	X
	X



The potential impacts for collisions at sea and marine traffic disruptions during the O&M phase of the Project are assumed to be when the submarine cable is installed and operational and there are no submerged plant faults on the cable that require a marine repair operation. Should there be a requirement for a marine repair operation, the potential impacts should be considered the same as during the construction phase, but noting that a marine repair operational is generally between three and five days (excluding weather interruptions) so is significantly shorter than the installation and decommissioning phases of the Project, and will have significantly less impact to other marine traffic.
[bookmark: _Ref209697307]Shipping & Navigation Impact Initial Risk Scoring
This section looks at the impact to shipping identified in Section 3.2.10 within the Project area during the three primary phases of the Project, each of which has been scored using the risk matrix in Section 3.2.2. These risk scores are based on the risk assessment of the Project on other shipping activities prior to any mitigations being implemented.

[bookmark: _Ref209688783][bookmark: _Toc244864253]Table 20: Shipping & Navigation Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Collision at Sea
	10
	[bookmark: _Ref218601686]5[footnoteRef:2] [2:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 20 are considered the lowest likelihood but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site, then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	10

	Marine Traffic Disruption
	8
	81
	8

	Reduction in Navigable Depth
	3
	3
	3

	Anchor Fouling
	10
	10
	10



The following sections quantify the risks and risk scoring identified in Table 20.
[bookmark: _Ref209697255]Collision at Sea
The Project vessels will be primarily operating in two distinct locations, at the time of the SEL there will be the MLV and small support vessels, such as Rigid Inflatable Boats (RIB) operating very close to shore for a short period, this risk in this area is very low. The greater risk is during the cable laying activities where the MLV will be transiting at slow speed from the SEL position across to the second landing in the ROI, this is where the highest risk of collision is likely to be found, and more so when operating through the Smalls TSS.
The consequences of a collision at sea with the MLV has a severity rating of “Severe” but the likelihood of this happening is deemed to be “Unlikely”. The risk during the Construction and De-Commissioning stages of the Project have been assessed as being the same, during the O&M phase, for the vast majority of the submarine cable systems life there will be no vessels present/operating on the cable, therefore the risk is non-existent. However, as there is a possibility that following a submarine cable failure on the system, a repair vessel would be mobilised to site, the risk assessment has been aligned with the Construction and De-Commissioning stages, although the vessel movements during a repair would be spatially very different than those during Construction and De-Commissioning.
[bookmark: _Ref214538204]Marine Traffic Disruption
Disruption to other marine traffic during the Construction and De-commissioning phases of the Project are deemed to be the highest risk due to the vessel transiting once along the entire cable route. This is only considered to be a primary concern outside of the St Brides Bay area other than vessels using the informal anchorage to the South of the bay. During any potential repair scenario within the O&M phase of the Project, the repair vessel will be largely stationary and in a spatially small area, so disruption during this time is not considered to be of any significant impact unless the repair operation is within the Smalls TSS.

The consequences of disruption to other marine traffic by the MLV has a severity rating of “Moderate”, with the likelihood of this happening deemed to be “Unlikely”. The risk during the Construction and De-Commissioning stages of the Project have been assessed as being the same, during the O&M phase. For the vast majority of the submarine cable systems life there will be no vessels present/operating on the cable, therefore the risk is non-existent. However, as there is a possibility that following a submarine cable failure on the system, a repair vessel would be mobilised to site, the risk assessment has been aligned with the Construction and De-Commissioning stages, although the vessel movements during a repair would be spatially very different than those during Construction and De-Commissioning.
[bookmark: _Ref209710778]Reduction In Navigable Depth
A reduction in the navigable depth due to the Project has been assessed. The risk during the Construction stage increases as more submarine cable is deployed to the seabed, consequently, during the De-Commissioning stage the risk reduces as more cable is recovered. During the O&M phase of the Project the risk remains stable due to the ongoing presence of the submarine cable.
The consequences of a reduction in navigable water depth have been considered to have a severity rating of “Serious”, with the likelihood of this happening deemed to be “Rare” based on the diameter of the proposed submarine cable product.
The highest risk to a reduction in navigable water depths is when the submarine cable is surface laid on the seabed, and this is heightened at points where the cable crosses other seabed assets, Section 2.2.2 provides the technical specification of the cable. The proposed cable diameter is 33mm (0.033m), based on a recognised figure of a maximum 5% reduction in surrounding depth referenced to chart datum, including at cable crossings. If the cable were to be surface laid on the seabed these criteria would only be compromised in water depths of less than 0.7m, at crossing of other submarine cables (assuming that they were also surface laid) this water depth would be below water depths of 1.4m.
[bookmark: _Ref214540428]Anchor Fouling
The risk of a vessel fouling its anchor on the submarine cable is at its greatest when the cable is surface laid on the seabed. The risk during the Construction stage increases as more submarine cable is deployed to the seabed, consequently, during the De-Commissioning stage the risk reduces as more cable is recovered. During the O&M phase of the Project the risk remains stable due to the ongoing presence of the submarine cable.
The consequences of a vessel fouling its anchor on the submarine cable whilst surface laid have been considered to have a severity rating of “Severe”, with the likelihood of this happening deemed to be “Unlikely”.
The rationale for the risk scoring has been based on the worst-case scenario of a small pleasure craft fouling its anchor on a surface laid submarine cable, it is unlikely that the windlass on such a vessel would have the power to raise the fouled anchor and the submarine cable, so there is a risk of a vessel capsizing if attempts to do so are made without the anchor being cut free. Larger commercial vessel would be expected to have a sufficiently powerful windlass to raise the anchor and the submarine cable, or depending on the size of the anchor, severe/damage the cable with minimal risk to the vessel capsizing.
[bookmark: _Ref209786886]Project Mitigations To Reduce Risk To Shipping & Navigation
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place, not only with vessels working on the Project, but with other marine traffic.
[bookmark: _Ref209710340]Collision at Sea
To minimise the likelihood of a collision at sea between any Project vessel and other maritime traffic, there will be a number of mitigations put in place to ensure that Project vessels locations are promulgated during all operations. These include but are not limited to the following.
1 All Project vessels will be compliant with COLREGS.
2 Vessels involved with the Project during operations will display the correct marks and lights in accordance with the operations underway and indicating their restricted manoeuvrability.
3 Vessels involved with the Project during operations will broadcast their status on AIS at all times.
4 Notice to Mariners (NtM) will be submitted ahead of all Project operations.
5 Where required, issue navigational warnings over radio during operations.
There is an expectation also that other vessels operating within the vicinity of any Project vessels with also operate in compliance with COLREGS and take note of the marks and lights being displayed, AIS broadcasts and status updates, NtM’s and navigational warnings from Project vessels. There is also a requirement under the Telegraph Act of 1885 (Article V) for vessels to provide a clearance of 1 nautical mile clearance to vessels engaged in submarine cable operations.
[bookmark: _Ref216947706]Marine Traffic Disruption
To minimise the likelihood of a disruption to other marine traffic by any Project vessel, there will be a number of mitigations put in place to ensure that Project vessels locations and intentions are promulgated during all operations, these mitigations are covered under Section 3.2.10.2.1.
It is known that the MLV will have to cross the Smalls TSS almost perpendicular during the cable laying operations. As well as the mitigations already identified it is expected that other marine traffic passing through the Smalls TSS will take note of the MLV’s status and her ability to cross the TSS perpendicularly under Rule 10 l of the COLREGS. The Project plan will be optimised to ensure that the minimum amount of time to cross the Smalls TSS whilst laying the submarine cable is achievable.
Reduction In Navigable Depth
As determined in Section 3.2.10.1.3 the risk from a reduction in the navigable charted depth is insignificant and is only applicable in water depths less than 1m when the cable is surface laid, in order to protect the cable, the Project plan is to bury all of the submarine cable into seabed sediments where sediments allow to a depth of 1.5m. Where the cable is buried there will be no reduction in the navigable charted water depth as the cable will be below the mean seabed level.
[bookmark: _Ref209785974]Anchor Fouling
To minimise the likelihood of an anchor fouling with the proposed submarine cable, there will be mitigations put in place to ensure that other marine uses are aware of the presence of the submarine cable, these include but are not limited to the following.
i. The planned cable route will be sent to the UKHO in advance of installation to be charted as a planned cable.
ii. The actual as-laid route will be confirmed with UKHO and charting updated where necessary.
iii. NtM’s will be submitted ahead of all Project operations detailing the proposed cable route.
iv. The cable route will be recorded on the KIS-ORCA website.

There is an expectation that other vessels operating within the vicinity of the submarine cable will be compliant with the IMO SOLAS regulations, Chapter 5, Regulation 27 and have the correct navigational charts onboard their vessel. It is also expected that they will be aware of and follow guidance in the UKHO Mariners Handbook (NP100) and the Maritime & Coastguard Agency MCA Maritime Guidance Note (MGN) 661 in relation to anchoring and fishing activities over submarine cables.
Fishing Gear Fouling
To minimise the likelihood of fishing gear fouling the proposed submarine cable, there will be mitigations put in place to ensure that fishermen are aware of the presence of the submarine cable, these are detailed in Section 3.2.10.2.4. There are also expectations of the awareness and avoidance of submarine cables, these are similarly identified in Section 3.2.10.2.4 as well as obligations under UNCLOS and the Telegraph Act 1885.
[bookmark: _Ref220309823]Shipping & Navigation Impact Revised Risk Scoring
Following the initial risk scoring in Section 3.2.10.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.2.10.2, as shown in Table 21
[bookmark: _Ref209787041][bookmark: _Toc244864254]Table 21: Shipping & Navigation Impact Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Collision at Sea
	5
	[bookmark: _Ref218603798]5[footnoteRef:3] [3:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 13 are considered the lowest likelihood, but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site, then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	5

	Marine Traffic Disruption
	4
	42
	4

	Reduction in Navigable Depth
	2
	2
	2

	Anchor Fouling
	5
	5
	5



Summary of Shipping & Navigation Risk & Mitigations 
When considering the potential impacts and risks to shipping and navigation as a result of the implementation of the Project, the periods of the highest risk are primarily during the construction and decommissioning stages when the highest Project marine vessel activities are present. The activities that could potentially be the most prevalent are a collision at sea, fouling of a ships anchor or the fouling of fishing gear.
With the planned mitigations for the Project these risks are reduced considerably and to within acceptable and manageable limits, as long as both the Project vessels and other maritime users are fully informed with all the relevant navigational data, aids and adhere to the stated maritime regulations.

 
[bookmark: _Toc244864219]Commercial Fishing Activities
Introduction
This section covers commercial fisheries that could be experienced in the region of the proposed Beaufort submarine cable system, including the consideration that should be given to potential impacts to these activities through the full life cycle of the submarine cable system, looking at the current baseline conditions, potential impacts and mitigations through the construction phase, the operational and maintenance phases and through to system decommissioning.
[bookmark: _Ref181871230]Study Area
The Project is located within the Northern part of the Celtic Sea, bordering the Irish Sea and within the ICES Division 7g, bordering Division 7a and within the UK EEZ, the ICES divisions are sub-divided into Rectangles, for the purposes of this document commercial fisheries across the entire proposed cable route have been considered and are summarised as within the ICES Rectangles 31E3, 31E4, 32E2, 32E3, 32E4, 32E5, 33E3 and 33E4 and are shown in Figure 59 below.
[image: ]
[bookmark: _Ref209791137][bookmark: _Toc244864351]Figure 59: ICES Statistical Rectangles Proximate to Proposed Beaufort Submarine Cable System
For the focus of this Project and potential impacts and disruption to commercial fishing activities the ICES rectangle 32E4 is the primary area under consideration, this areas covers the entire Project area out to the this area has been further investigated to inform this assessment and is shown in Figure 60 below.
[image: ]
[bookmark: _Ref210057458][bookmark: _Toc244864352]Figure 60: ICES Statistical Rectangle 32E4
Guidance
There are a number of industry guidelines that address both the impact from submarine cables on the fishing industry, but also the threat from the fishing industry to submarine cables. This document addresses both but is more focused on the former. The following guidelines nave been utilised along with industry knowledge and expertise.
1. ESCA Guideline 01 & Appendices.
1. International Cable Protection Committee (ICPC) Fishing & Submarine Cable (Working Together).
There are other guidelines available for reference such as the Fishing Liaison with Offshore Wind and Wet Renewables Group (FLOWW), these are primarily aimed at the potential impacts of offshore wind developments and although relevant in some parts it is less appropriate to telecommunications cables where the impact is considerably lower.
Baseline Analysis
The main fishing fleets that cover the area of this study as a whole and in the wider area can be categorised as UK and European fleets. The prominent UK ports that generate the greatest fishing efforts in this area areas below:
1. Newlyn
1. Brixham
1. Shoreham
1. Plymouth

Whilst the prominent European ports that generate the greatest fishing efforts in this area are below:
1. Casteltownbere (Ireland).
1. Dunmore East (Ireland).
1. Kilmore Quay (Ireland).
1. Numerous Belgian ports.
1. Numerous French ports.
To further determine any potential impacts of the Project on commercial fishing activities, further interrogation of the UK Government data for annual fisheries statistics (2023 Year) provides a great deal of data on fishing efforts between 2019 and 2023, catches and landings for the area of interest. As detailed in Section 3.3.2 the data for ICES rectangle 32E4 has been identified as the primary area where potential impacts from the Project on the commercial fishing industry could be encountered, this data has been utilised for the existing baseline analysis in Section 3.3.5.
[bookmark: _Ref210209441]Existing Baseline Conditions
To understand any potential impacts on commercial fisheries it is necessary to look at the current baseline conditions for the area of interest as identified in Section 3.3.2.
The following sections provides an overview of all landings from the commercial fisheries and also provides an analysis of fishing activities based on each type identified within this area of interest and where possible the nationality of the vessels, location of fishing activity and species caught.
Financial Revenue
Based on five years’ worth of data from the UK Government, the annual value of landing across all species for the area of interest is shown below in Table 22.
[bookmark: _Ref214536753][bookmark: _Toc244864255]Table 22: Annual Value of Landing Across All Species
	Year
	Annual Landing Value (£)

	2019
	£3,695,763

	2020
	£2,546,935

	2021
	£1,517,600

	2022
	£2,043,256

	2023
	£2,463,499

	Average
	£2,453,411


[bookmark: _Ref210226580]Live & Landed Weights
[image: ]
Figure 61 below shows the total live and landed weights for all vessels, gear categories and species groups. It can be seen from the data that there was a significant downturn in both the live and landed weights during 2020 and 2021; this is primarily due to the COVID-19 pandemic and associated lock downs. The data also shows that since the COVID-19 pandemic there has been a steady increase and recovery of the live and landed weights, although the levels are still not at the pre-pandemic levels.
[bookmark: _Ref210212483][image: ]
[bookmark: _Toc244864353]Figure 61: Live & Landed Weights (2019 – 2023)
[bookmark: _Ref210226592]Species Group

Figure 62 below shows the total landed weights for the three primary species groups. It can be seen from the data that there were some downturns during 2020 and 2021; this is primarily due to the COVID-19 pandemic and associated lock downs. The data shows that during the COVID-19 pandemic the demersal fisheries took a significant impact on landed weights and have been slow in recovering; they are still significantly lower than the pre-pandemic figures. Pelagic fisheries were also impacted but have shown a recovering trend but are still just under half of pre-pandemic figures. Lastly, shellfish fisheries also saw a significant reduction due to the pandemic but made a rapid recovery and are at similar levels as pre-pandemic. 
[bookmark: _Ref210219315][image: ]
[bookmark: _Toc244864354]Figure 62: Species Groups (2019 – 2023)
[bookmark: _Ref210226599]Gear Categories
[image: ]
Figure 63 and Figure 64 below show the total landed weights based on the types of gear used. It can be seen from the data that there were some downturns during 2020 and 2021; this is primarily due to the COVID-19 pandemic and associated lock downs. The data shows that during the COVID-19 pandemic that beam trawls, demersal trawls, dredges, dropped significantly and then never recovered, or if there was a recovery it was well below the pre-pandemic levels. It is also noted that some pelagic and static gears such as drift/fixed nets, handlines, longlines and other mobile gears dropped and have not recovered to the pre-pandemic levels. Static gear such as pots and traps saw significant reductions during the pandemic but have recovered and in recent years exceed pre-pandemic levels.
[bookmark: _Ref210223317][image: ]
[bookmark: _Toc244864355]Figure 63: Gear Categories (2019 – 2023)
[image: ]
[bookmark: _Ref210223326][bookmark: _Toc244864356]Figure 64: Gear Categories (2019 – 2023)
Primary Landing Species and Gear Groups
From the data contained within Section 3.3.5.2, 3.3.5.3 and 3.3.5.4 it is evident that the primary species groups being landed in the area of interest between 2019 and 2023 are Shellfish representing 83.07% of the total landings, followed by Demersal at 16.92% and lastly Pelagic at 0.01%. Demersal fishing activities have dropped from approximately 27% in 2019 to approximately 6% in 2023, Pelagic has remained stable at less than 0.5%, whereas Shellfish has risen from approximately 73% in 2019 to 94% in 2023.
The primary gear groups in the area of interest between 2019 and 2023 are Pots and Traps representing overall approximately 75% of gear used, this is followed by Demersal and Beam trawls at 9% and 7.5% respectively. From the latest 2023 data this has changed to Pots and Traps representing 93% of gear used, followed by Demersal and Beam trawls at 0.18% and 4.3% respectively and fixed nets at 1.83% of gear used in the area of interest. 
Further analysis of the primary landing species and gear groups to determine vessel and landing port nationality are shown in Sections 3.3.5.5.1.2 to 3.3.5.5.2.
Species Groups Landings by Vessel Nationality
It should be noted, that in relation to the species groups that have been analysed in relation to their landed weights for the stated time period, due to the extremely low landing weight figures from the Pelagic fleet in the area of interest, this information has not been further analysed in this document.
Shellfish Vessels
[image: ]
Figure 65 shows that shellfish fishing vessel landing data in the area of interest has remained constant for the two primary nationalities of Wales and England. There was a decline during the COVID-19 pandemic, but this downturn was not as significant as seen with other fishing methods and nationalities and are back at the pre-pandemic levels.
[bookmark: _Ref214278976][image: ]
[bookmark: _Toc244864357]Figure 65: Shellfish Vessel Nationality By Landed Weights
[bookmark: _Ref214267118]Demersal Vessels
[image: ]
Figure 66 below shows that demersal fishing vessel landing data in the area of interest has dropped off significantly. The high efforts seen from the Belgian demersal fleets have not returned since the COVID-19 pandemic, but there has however been a rise in the English and Welsh fleets landing efforts in more recent years and are more in line with the pre-pandemic levels.
[bookmark: _Ref210641705][image: ]
[bookmark: _Toc244864358]Figure 66: Demersal Vessel Nationality By Landed Weights
[bookmark: _Ref214290417]Gear Groups Landings By Vessel Nationality
It should be noted, that in relation to the species groups that have been analysed in relation to their landed weights for the stated time period, due to the extremely low landing weight figures from the Handlines, Longlines, Other Mobile Gears and Passive Gears in the area of interest, this information has not been further analysed in this document.
Pots & Traps Vessels
[image: ]
Figure 67 below shows that Pots & Traps vessel landing data in the area of interest dropped off during the COVID-19 pandemic, primarily within the Welsh fleet. There was however a quick recovery of the Welsh fleet’s and a slow increase in the English fleet’s fishing effort, the latter increasing and exceeding the pre-COVID-19 levels.
[bookmark: _Ref214281645][image: ]
[bookmark: _Toc244864359]Figure 67: Pots & Traps Vessel Nationality By Landed Weights
Demersal Trawls Vessels
[image: ]
Figure 68 below shows that Demersal Trawl vessel landing data in the area of interest has significantly dropped off since the COVID-19 pandemic and has not recovered to anywhere near the figures prior, with only the Welsh fleet operating in the area of interest.
[bookmark: _Ref214287784][image: ]
[bookmark: _Toc244864360]Figure 68: Demersal Trawl Vessel Nationality By Landed Weights
Beam Trawl Vessels
[image: ]
Figure 69 below shows that Beam Trawl vessel landing data in the area of interest has dropped off since the COVID-19 pandemic, the Welsh fleets have not recovered to the levels pre-COVID-19, whereas the English fleets have covered to above where they were before the pandemic, but not quite to what they were during the pandemic.  
[bookmark: _Ref214288703][image: ]
[bookmark: _Toc244864361]Figure 69: Beam Trawl Vessel Nationality By Landed Weights
Drift/Fixed Net Vessels
[image: ]
Figure 70 below shows that Drift/Fixed net vessel landing data in the area of interest has dropped off considerably since the COVID-19 pandemic. The predominant fleet operating in this area is Welsh, but these vessels have not recovered since the pandemic.
[bookmark: _Ref214289495][image: ]
[bookmark: _Toc244864362]Figure 70: Drift/Fixed Net Vessel Nationality By Landed Weights
Dredge Vessels
[image: ]
Figure 71 below shows that Dredge vessel landing data prior to the COVID-19 pandemic was relatively low, but after the pandemic this method of fishing never recovered in the area of interest. 
[bookmark: _Ref214290161][image: ]
[bookmark: _Toc244864363]Figure 71: Dredges Vessel Nationality By Landed Weights
Risks From Commercial Fishing
Some commercial fishing activities can pose a threat to submarine cables. This is dependent on the type of gear design and its ability to penetrate the seabed.
The highest risk comes from demersal fishing gear such as Otter Boards, Beam Trawls and Dredges. Penetration of seabed sediments with these types of fishing gear is largely dependent on the seabed sediment types. For the purposes of this report the three primary demersal fishing activities will be further discussed.
Demersal/Bottom Fishing
As shown in Section 3.3.5, the levels of demersal fishing in the area of interest has significantly reduced since the COVID-19 pandemic, despite there being low demersal efforts in the area of interest the risk is the same, the following sections identify the three that pose the biggest risk to a submarine cable.
Beam Trawls
A beam trawler is a type of trawler which lowers two separate nets to the seabed from derricks on either side of the fishing vessel. Each net is held open by a solid metal beam which can be up 16m across. ‘Tickler chains’ are used to lash the seabed and get flatfish out of the sediment so they can be scooped up by the net. Beam trawls are typically used to catch flatfish commercially, particularly lemon sole, Dover sole and plaice as these species are most likely to bury themselves underneath sand and sediment. However, beam trawls with heavier gear and chains can be used to fish rockier and rougher ground. Beam trawls can leave tracks up to 10cm deep in the seabed and can therefore pose a very high risk to surface laid and shallow buried submarine cables.
There are a low number of beam trawlers operating in this area, predominantly from England and a few from Wales, from the UK Southwest Approaches there are three main ports in the Southwest of England from where Beam Trawlers operate; these are Newlyn, Plymouth and Brixham. These vessels are typically 20 - 50 metres in length and have a main engine power of 200 to 2100kw. Similar vessels operate out of European ports in this area as well, for Wales they are likely to operate out of Milford Haven.
The most common type of gear used by these vessels is the beam trawl with stone mat gear, the fishing vessels tow one set of gear on each side from a derrick.
The vessels typically tow at 4 to 5 knots, the beams are in direct contact with the seabed & they weigh up to 5,000kg. Each end of the beam has a “Shoe” on which the beam runs along the seabed, there are several designs of shoe, the simple metal skid, a large solid rubber wheel & a four wheeled “gun carriage”.
Research has indicated that in soft sand seabed this type of gear can penetrate up to 100mm, in medium dense sand penetration can be around 80mm, however repeated passes could potentially increase this level of penetration.
Demersal Trawls (Otter Boards)
This is one of the most common methods of trawling whereby a fishing vessel drags a net along the seabed. The net is held open by large steel boards (called otter boards) which slide apart once the boat begins to move and hold the net open wide. A system of wheels and floats can also be used to hold the mouth of the net open. If the otter boards and gear are correctly set up the gear will have minimal impact on the seabed. However, otter board trawling can pose a threat to surface laid and shallow buried cables as they can impact the cable or trip the trawl doors which will then pass under the cable and result in the gear becoming fouled on the cable. Therefore, otter board trawling is still considered a high risk to surface laid and shallow buried submarine cables.
Research has indicated that in soft sand seabed this type of gear can penetrate up to 100mm, in muds penetration can be up to 350mm, however repeated passes could potentially increase this level of penetration.
Dredges
Dredging is used to take shellfish such as oysters, mussels and scallops from the sea. Dredgers tow metal cages across shellfish beds, the scallop gear consists of a similar beam to beam trawl gear, these dredges have a set of steel swords/teeth on the leading edge designed to penetrate the seabed and lift the scallops into the small net on the rear of the dredge.
Large vessels can drag as many as twenty cages behind them and this gear will penetrate the seabed by 350mm when the gear is new; the swords rapidly wear down during use, but dredging has a very high impact on the seabed as it passes through the seabed and therefore poses a very a very high risk to surface laid and shallow buried submarine cables.
Research has indicated that in soft sand seabed this type of gear can penetrate up to 150mm, in muds penetration can be up to 350mm, however repeated passes could potentially increase this level of penetration.
Consultation
As detailed in Section 1.4.3, during the early phases of the Project and leading into the DTS, Red Penguin were in communications with the WFA and held calls with them to assess the impacts of the Project on the commercial fisheries in the area of interest. It was determined during these consultations that the cable route and landing out of Newgale was the route that would have the least impact to the commercial fishing communities, it was also recognised that fishing liaison activities to mitigate and minimise any disturbance would be required; these are detailed in Section 3.3.9.2.
Future Baseline Analysis
The figures shown in Section 3.3.5 show that over the last five years the landings in the area of interest for the Project have declined significantly. This trend is primarily due to the COVID-19 pandemic, but other factors such as Brexit, regulatory changes and fuel costs have also impacted the landing figures.
The data shows that the demersal fisheries, and particularly beam, demersal and dredge trawls have significantly struggled to recover post pandemic, although there is a slight increase in beam trawl efforts in the region, but still significantly less than pre-pandemic figures. It is anticipated that there may be a slow increase in demersal fishing efforts int eh area over time.
Pots and traps recovered very quickly following the pandemic and over the last three years have increased to levels above those pre-pandemics with a surge in 2022 and a slight decrease in 2023. It is expected that this will plateau out and landings will remain roughly at 2023 levels, but this cannot be confirmed until the latest MMO data sets are published.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref214536373]Appraisal of Potential Impacts & Risks of The Project on Commercial Fishing
An assessment of the potential impacts of the Project has been undertaken, this includes reviewing the vessels operating on the Project during the submarine cables lifetime, namely, the construction, O&M and decommissioning phase. The primary impacts have been determined as below.


1 Fishing Gear Fouling – Fouling of the submarine cable by demersal or static fishing gear.
2 Displacement – Displacement of commercial fishing vessels due to Project vessels operating on the Project.
It should be noted that other potential impacts to commercial fishing activities such as collision at sea, marine traffic disruption, reduction in navigable depths and anchor fouling are common to commercial shipping and have been addressed in Section 3.2.10.
It is considered that not all of the potential impacts on commercial fishing above may be prevalent during all stages of the Project, Table 23 below identifies at which stage the potential impacts may be present.
[bookmark: _Ref218606087][bookmark: _Toc244864256]Table 23: Potential Impacts on Commercial Fishing
	Project Phase
	Fishing Gear Fouling
	Displacement

	Construction
	X
	X

	O&M
	X
	[footnoteRef:4] [4:  During ordinary operation of a submarine cable there is no requirement for any vessel or offshore activity, as such there is no risk of displacement of commercial fishing vessels. Should the submarine cable suffer a submerged plant fault then there would be a requirement for a repair vessel to be sent to site. During this time there is the potential for vessel displacement, typically submarine cable repairs last between 3-5 days excluding any weather disruption. Effective fisheries liaison will mitigate and minimise the impact to commercial fishing vessels.] 


	Decommissioning
	X
	X



The potential impacts for fishing gear fouling could be experienced during all phases of the Project.  For displacement this can be experienced during construction and decommissioning activities, although there should be no displacement during the O&M phase of the Project assuming there are no submerged plant faults on the cable that require a marine repair operation. Should there be a requirement for a marine repair operation, the potential impacts should be considered the same as during the construction phase but noting that a marine repair operational is generally between three and five days (excluding weather interruptions) so is significantly shorter than the installation and decommissioning phases of the Project and will have significantly less impact.
[bookmark: _Ref214541287]Commercial Fishing Impact Initial Risk Scoring
This section looks at the impact to commercial fishing identified in Section 3.3.9 within the Project area during the three primary phases of the Project, each of these has been scored using the risk matrix in Section 3.2.2, these risk scores are based on the risk assessment of the Project on commercial fishing activities prior to any mitigations being implemented.
[bookmark: _Ref214536832][bookmark: _Toc244864257]Table 24: Commercial Fishing Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Fishing Gear Fouling
	[bookmark: _Ref218606157]15[footnoteRef:5] [5:  It should be noted, the risk of fishing gear fouling on the submarine cable is primarily associated with demersal fishing gear such as demersal, beam and dredge trawls, this can be further quantified below in Table 18.] 

	154
	154

	Displacement
	9
	3[footnoteRef:6] [6:  Displacement of commercial fishing vessels is primarily focused on the deployment of static gear, demersal and pelagic vessels are deemed to have more flexibility in their fishing methods and it is easier for them to work around any spatially small Project vessel obstructions.] 

	9


[bookmark: _Ref214537140]
[bookmark: _Ref221284304][bookmark: _Toc244864258]Table 25: Fishing Method Risk Matrix
	Fishing Method
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Demersal (Otter Trawls)
	15
	15
	15

	Demersal (Beam Trawls)
	15
	15
	15

	Demersal (Dredges)
	15
	15
	15

	Static Gear (Pots & Traps)
	10
	10
	10

	Pelagic (Purse Sein)
	5
	5
	5

	Pelagic (Gill Nets)
	5
	5
	5

	Pelagic (Long Lines)
	5
	5
	5



The following sections quantify the risks and risk scoring identified in Table 24 and Table 25.
Fishing Gear Fouling
The risk of a fishing vessel fouling its gear on the submarine cable is at its greatest when the cable is surface laid on the seabed. The risk during the Construction stage increases as more submarine cable is deployed to the seabed. Consequently, during the De-Commissioning stage the risk reduces as more cable is recovered. During the O&M phase of the Project the risk remains stable due to the ongoing presence of the submarine cable.
The consequences of a fishing vessel fouling its gear on the submarine cable whilst surface laid have been considered to have a severity rating of “Severe”, with the likelihood of this happening deemed to be “Possible”.
The rationale for the risk scoring has been based on the worst-case scenario of a fishing vessel towing demersal gear and fouling its gear on a surface laid submarine cable. Depending on the size of the vessel it may not have powerful enough winches to raise the fouled gear and the submarine cable, so there is a risk of a vessel capsizing if attempts to do so are made without the gear being cut free. Larger fishing vessels may have sufficiently powerful winches to raise the gear and submarine cable, or depending on the size of the gear, severe/damage the cable with minimal risk to the vessel capsizing.
There is a similar risk should static gear deployed from a small inshore vessel become fouled on a surface laid submarine cable. In this case it is unlikely that the vessels winch would have sufficient power to raise the fouled gear and the submarine cable, so there is a risk of capsizing if attempts to do so are made without the gear being cut free.
Displacement
The risk of displacement is primarily related to the deployment of static fishing gear activities is at the greatest during the construction and decommissioning phases of the Project when vessels are operating in the Project area. During the O&M phase of the Project when there are no failures on the system requiring repair operations there is no likelihood of displacement of any kind. If a repair operation is required then the displacement would be considered the same as during the construction/decommissioning phases, but spatially smaller and shorter duration.
The consequences of a fishing vessel being displaced during the Project are considered to have a severity rating of “Serious”, with the likelihood of this happening deemed to be “Possible”. The severity rating is not considered as a safety at sea issue, but more of a potential commercial impact due to any potential displacement.
[bookmark: _Ref214541433]Project Mitigations To Reduce Risk To Commercial Fishing
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place, not only with vessels working on the Project, but with commercial fishing vessels.
Fishing Gear Fouling
To minimise the likelihood of fishing gear fouling the proposed submarine cable, there will be mitigations put in place to ensure that fishermen are aware of the presence of the submarine cable, these are detailed in Section 3.2.10.2.4. The are also expectations of the awareness and avoidance of submarine cables, these are similarly identified in Section 3.2.10.1.4 as well as obligations under UNCLOS and the Telegraph Act 1885.
Displacement
To minimise displacement of commercial fishing activities during the construction, O&M and decommissioning stages of the Project, communication to all maritime users including commercial fisheries will be conducted as per Section 3.2.10.1.4, specifically in relation to NtMs being issued. The Beaufort Consortium will also appoint either internally or externally a Fisheries Liaison Officer (FLO) to manage communications between the Project and the commercial fishing communities to minimise any disruption as a result of the Project activities.
The primary function of the FLO is to ensure that the best industry practices for managing interactions between the submarine cable activities and the fishing industry, this includes effective communication, co-operation and conflict resolution to ensure safety and minimise any disruptions during the construction, O&M and de-commissioning phases of the Project.
Further details on the FLO functions and interaction between the two industries is further detailed in the ESCA Guideline No.1 (Fisheries Liaison Guidelines).
Should it not be possible to completely mitigate and prevent any disruption to commercial fishing activities as a result of the Project activities, then the Beaufort Consortium may consider claims for displacement, any claims for displacement will be assessed and dealt with in line with the ESCA Guideline No.13 (Fishing Compensation Claims).
Commercial Fishing Impact Revised Risk Scoring
Following the initial risk scoring in Section 3.3.9.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.3.9.2, these are shown in Table 26.
[bookmark: _Ref214541885][bookmark: _Toc244864259]Table 26: Commercial Fishing Impact Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Fishing Gear Fouling
	5
	5
	5

	Displacement
	4
	3[footnoteRef:7] [7:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 19 are considered the lowest likelihood but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site, then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	4



Summary of Commercial Fishing & Mitigations
When considering the potential impacts and risks to commercial fishing as a result of the implementation of the Project, the periods of the highest risk are primarily during the construction and decommissioning stages when the highest Project marine vessel activities are present. The activities that could potentially be the most prevalent are fouling of fishing gear and or displacement of static gear vessels.
With the planned mitigations for the Project and the use of good fisheries liaison in line with industry best practices and guidelines these risks are reduced considerably and to within acceptable and manageable limits, as long as both the Project vessels and other maritime users are fully informed with all the relevant navigational data, aids and adhere to the stated maritime regulations.
[bookmark: _Toc244864220]Wrecks, Obstructions & Marine Archaeology
Introduction
This section of the document provides an appraisal of any known potential marine archaeology resources in the licensable area. Sunken cities, shipwrecks and prehistoric sites can provide an unknown potential for research, education and tourism, as such any known or charted marine archaeological sites have been considered during the route engineering of the Project, any known archaeological sites are ordinarily protected.
There are no charted or recognised underwater archaeological charted sites in the vicinity of the proposed route and none that have been highlighted during the marine survey.
 Wrecks and obstructions can present a hazard to a submarine cable during the planning, installation and operations and maintenance phases of a Project, all charted wrecks have been avoided during the route engineering activities for the Project. For the purposes of the Project and marine licence application an assessment of wreck identification has been undertaken using two primary data sources, firstly the Admiralty Maritime Data Solutions database (October 2025) and other open-source information. The Admiralty wreck database has been imported into GIS and where necessary cross checked against the UKHO Admiralty Charts.
Existing Baseline Analysis
A review of the Project cable route has been undertaken to determine proximity of any charted/identified wrecks or archaeological sites along the route in the areas of interest of this study, an initial assessment has been made to identify any wrecks and obstructions within 1,000m of the planned cable route, these are identified below in Table 27.
The wrecks, obstructions and marine archaeology sites identified in Table 27 below have been considered following completion of the marine survey including full geophysical and geotechnical datasets, the UKHO wreck database, British Admiralty Charts, DataMapWales, National Monuments Record of Wales Heritage Assets (Maritime) dataset and, finally, datasets held by the Royal Commission on the Ancient and Historical Monuments of Wales (RCAHMW). A protected wreck was identified via DataMapWales however, this is approximately 3km to the south of the planned cable route and has therefore not included in Table 27. There were no features found from the National Monuments Record of Wales Heritage Assets (Maritime) dataset within the survey swathe of the route where cable installation is scheduled to take place from the HDD exit. 
A cross-check between the UKHO and Heritage Assets (Maritime) datasets indicates that the majority of Heritage Assets records are represented within the UKHO dataset and/or are shown on Admiralty charts; however, some records are not reflected in the UKHO dataset or on Admiralty charts. As such, the last three columns in Table 27 outlines identified records between the UKHO database, Admiralty Charts (charted) and the RCAHMW and whether there is a cross over between them. It should be noted however, that often data that is recorded in the RCAHMW database but not also identified in the UKHO or Charted usually implies that said record is an ‘estimation’ of where that object / wreck / archaeology site was thought to have sunk / located.
Section 2.3.2 and Section 2.3.3.4.1 provides further detail on the pre and post installation surveys and explains how the cable route has been engineered to avoid not only charted wrecks, but also any features identified during the survey.
[bookmark: _Ref214628945][bookmark: _Toc244864260]Table 27: Wrecks, Obstructions and Marine Archaeology Sites
	Site/Wreck Name
	Type
	Latitude
	Longitude
	Water Depth
	Date Sunk/Identified
	Distance to Cable
	Database/Charted
	Charted
	RCAHMW

	Submerged Forest, Newgale
	Submerged Forest
	51 51.3726N
	005 07.62381W
	+2m
	31/03/2022
	23m
	No
	No
	Yes

	Pride of Wales
	Wreck
	51 51.37824N
	005 07.86037W
	+2m
	24/02/2010
	95m
	No
	No
	Yes

	Cossack
	Wreck
	51 51.2151N
	005 07.8213W
	+2m
	24/02/2010
	198m
	No
	No
	Yes

	Blende
	Wreck
	51 51. 172N
	005 07.6675W
	+2m
	24/02/2010
	340m
	No
	No
	Yes

	Prince
	Wreck
	51 51.1476N
	005 07.5376W
	+2m
	24/02/2010
	442m
	No
	No
	Yes

	Submerged Forest, Newgale
	Submerged Forest
	51 50.8889N
	005 07.4441W
	+2m
	05/08/2022
	925m
	No
	No
	Yes

	Attacker
	Wreck showing any portion of hull or superstructure
	51 51.0246N
	005 07.5642W
	+2m
	1974
	645m
	Yes
	No
	Yes

	Sites/Wrecks in the intertidal region (+2m water depth) are shoreside of the HDD punch out location and therefore out of scope but included for completeness

	Greenscar, The Mare
	Seascape / Rocky Outcrops
	51 51.4923N
	005 12.2126W
	0.1m
	15/10/2014
	973m
	No
	No
	Yes

	Attacker
	Wreck showing any portion of hull or superstructure
	51 51.0246N
	005 07.5642W
	+2m
	1974
	645m
	Yes/No
	No
	Yes

	Unknown
	Dangerous Wreck
	51 51.4747N
	005 12.3973W
	0m
	1969
	955m
	Yes/No
	No
	Yes

	Amelia
	Wreck
	51 51.4461N
	005 12.5389W
	3.6m
	24/02/2010
	931m
	No
	No
	Yes

	Cannon Find, Saint Bride’s Bay
	FindSpot (An Iron Cannon)
	51 50.5396N
	005 17.7350W
	30m
	17/10/2011
	583m
	No
	No
	Yes

	Unknown
	Non-Dangerous Wreck
	51 47.8799N
	005 21.1619W
	42m
	1980
	870m
	Yes/Yes
	Yes
	Yes

	Unknown
	Non-Dangerous Wreck
	51 45.9189N
	005 23.2889W
	48m
	1980
	735m
	Yes/Yes
	Yes
	Yes

	Unknown
	Non-Dangerous Wreck
	51 43.5253N
	005 50.5601W
	110m
	1960
	375m
	Yess/No
	No
	Yes

	Hawker Hurricane 
	Aircraft
	51 42.7370N
	005 56.0668W
	107m
	12/07/1016
	953m
	No
	No
	Yes

	Unknown
	Non-Dangerous Wreck
	51 42.4580N
	005 57.1400W
	105m
	1945
	810m
	Yes/Yes
	Yes
	Yes

	Unknown
	Non-Dangerous Wreck
	51 47.7329N
	006 29.3323W
	54m
	1915
	656m
	Yes
	Yes
	No

	Unknown
	Non-Dangerous Wreck
	51 54.5870N
	006 35.2170W
	52m
	1979
	253m
	Yes
	No
	No

	Unknown
	Non Dangerous Wreck
	51 59.8160N
	006 38.9290W
	52m
	1945
	896m
	Yes
	Yes
	No

	Unknown
	Dangerous Wreck
	52 05.3760N
	006 42.2640W
	28m
	2012
	321m
	Yes
	Yes
	No



The output of the assessment in Table 27 shows that there are only a few charted/known wrecks within the proximity of the proposed cable route with the closest known/charted wreck being approximately 375m North of the proposed cable route. The marine survey swath width for the Project was 275m so this feature is not covered within this data set.
Future Baseline Analysis
It is extremely difficult to forecast any future baseline analysis for wrecks and marine archaeology by their nature, if undisturbed and with suitable Project mitigations in place, then the existing baseline to any existing wrecks or marine archaeological sites would remain unchanged.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref215050172]Appraisal of Potential Impacts & Risks of The Project on Wrecks, Obstructions & Marine Archaeology
An assessment of the potential impacts of the Project has been undertaken, this includes reviewing the vessels operating on the Project during the submarine cables lifetime, namely, the construction, O&M and decommissioning phase. The primary impacts have been determined as below.
1. Disturbance of Existing Features
It is considered that not all of the potential impacts on existing features above may be prevalent during all stages of the Project, below identifies at which stage the potential impacts may be present.
[bookmark: _Toc244864261]Table 28: Potential Impacts on Wrecks, Obstructions & Marine Archaeology
	Project Phase
	Disturbance of Existing Features

	Construction
	X

	O&M
	[footnoteRef:8] [8:  During ordinary operation of a submarine cable there is no requirement for any vessel or offshore activity, as such there is no risk to any existing seabed features. Should the submarine cable suffer a submerged plant fault then there would be a requirement for a repair vessel to be sent to site. During this time there is the potential for disturbance to existing seabed features. Utilising the mitigations put in place in Section 3.4.4.2 will minimise any such impacts.] 


	Decommissioning
	X



The potential impacts for disturbance of existing features could be experienced during all phases of the Project, the impacts are expected to be potentially higher during the O&M phase of the Project but this is caveated by the fact that this potential impact would only be present during a marine repair operation and in limited capacity when towed grapnel operations are being undertaken. Should there be a requirement for a marine repair operation, the potential impacts should be considered the same as during the construction phase but with added focus on potential grapnel runs during the marine repair operation, noting that a marine repair operational is generally between three and five days (excluding weather interruptions) so is significantly shorter than the installation and decommissioning phases of the Project and will have significantly less impact.
[bookmark: _Ref215133698]Wrecks, Obstructions & Marine Archaeology Impact Initial Risk Scoring
This section looks at the impact to wrecks, obstructions and marine archaeology identified in Section 3.4.4 within the Project area during the three primary phases of the Project. Each of these has been scored using the risk matrix in Section 3.2.2; these risk scores are based on the risk assessment of the Project on wrecks, obstructions and marine archaeology prior to any mitigations being implemented.
[bookmark: _Ref215050448][bookmark: _Toc244864262]Table 29: Wrecks, Obstructions & Marine Archaeology Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Disturbance of Existing Features
	6
	9
	9



The following sections quantify the risks and risk scoring identified in Table 29.
Disturbance of Existing Features
The risk of disturbance of existing features is primarily due to seabed interaction with the submarine cable and the tools used to install, bury, maintain and decommission it. During the O&M and decommissioning phases the risk is higher as there is more of a likelihood that equipment that interacts with the seabed across a wider swathe is likely to be utilised.
The consequences of disturbing existing features during the construction phase has been deemed to have a severity rating of “Serious”, with the likelihood of this happening deemed to be ”Unlikely”. During the O&M and Decommissioning phase the severity rating is consistent with the construction phase at “Serious” but with a higher likelihood rating of “Possible” due to the reason already stated above.
The rationale for the risk scoring has been based on the worst-case scenario where equipment that interacts with the seabed comes into contact with an existing feature and causes damage to the integrity, preservation or the character of the archaeological asset has been fundamentally or considerably changed.
[bookmark: _Ref215133734]Project Mitigations To Reduce Risk To Wrecks, Obstructions & Marine Archaeology
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place with vessels and equipment working on the Project.
[bookmark: _Ref231391971]Disturbance of Existing Features
During the construction phase of the Project the methodology for the installation as detailed in Section 2.3 has been selected to ensure that the cable installation activities remain centralised within the 50m installation corridor. During the route engineering the pre-marine survey route was engineered to avoid any wrecks or marine archaeological features. Following the initial route engineering a marine survey was undertaken and, following this activity, the cable route was again re-engineered to ensure that any obstructions identified during the survey were avoided. The combination of these pre and post marine survey activities ensures that the route is as far as possible from any known features.
During the O&M phase of the Project and in the absence of any submarine cable faults in the marine environment there will be no activities associated with the cable in the marine space. In the case of a submarine cable failure a marine maintenance vessel will be assigned to conduct the repair.
The full detailed MOP for a marine repair operation is detailed within Section 2.4, but during the planning of a marine operation the location of any seabed interactive activities would be assessed to ensure that there are no proximate assets within the area of operation, if there are any features present then the repair plans would be amended to ensure that the risk of interaction with any existing features is minimised.
During the decommissioning phase of the Project a decommissioning plan will be produced; the aims of this plan are to reduce the impact of any recovery and decommissioning activities on the environment and protect other proximate assets. Any recovery/decommissioning activities are very similar to the construction activities with some elements of the O&M operations, therefore the risks are considered to be the same.
At any phase of the project, should any uncharted or identified suspected archaeological site be identified, a Protocol for Archaeological Discoveries (PAD) and (Written Scheme of Investigations (WSI) has been commissioned (Appendix 10), the protocols within this document will be followed during the Project. To support the WSI/PAD an archeological assessmewnt of marine geophysics has also been provided in Appendix 18.
Wrecks, Obstructions & Marine Archaeology Revised Risk Scoring
Following the initial risk scoring in Section 3.4.4.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.4.4.2, these are shown in Table 30.
[bookmark: _Ref215566874][bookmark: _Toc244864263]Table 30: Wrecks, Obstructions & Marine Archaeology Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Disturbance of Existing Features
	3
	3
	3



Summary of Wrecks, Obstructions & Marine Archaeology & Mitigations
When considering the potential impacts and risks to wrecks, obstructions and marine archaeology as a result of the implementation of the Project, the periods of the highest risk are primarily during the construction and decommissioning stages when the highest Project marine vessel activities are present and the interaction with the seabed is at its highest. The activities that could potentially be the most prevalent is the disruption or damage to an existing feature
With the planned mitigations for the Project and the use of industry best practices and guidelines these risks are reduced considerably and to within acceptable and manageable limits. As long as the Project vessels concentrate installation activities within the agreed lay corridor and O&M and decommissioning activities are planned and awareness of existing features is considered this will ensure that the integrity of existing features should be maintained.
A WSI (Written Scheme of Investigations) for the project has been commissioned and is shown in Appendix 10 to this report.
[bookmark: _Toc244864221]Offshore Minerals, Aggregates, Dredging & Dumping
Introduction
Offshore minerals, aggregates, dredging and dumping activities can have an impact on a number of activities related to the planning, provision and maintenance of a submarine cable system. It can also have an impact of the safety and the security of a submarine cable system, specifically seabed intrusive dredging/extraction activities outside of licenced areas.
The avoidance of licenced and application areas for these activities is routinely considered when planning a submarine cable system. For the proposed Project, through route engineering activities it has been possible to avoid all recorded areas.
Study Area
TCE in England and Wales are responsible for managing the seabed within TW, but also within the UK EEZ when it comes to the sustainable management of the natural seabed resources. As such, this part of the study looks at the cable route throughout the UK EEZ even though this is outside of the scope of the marine licence within UK TW.
Existing Baseline Analysis
A review of the existing baseline conditions was carried out using data from TCE online open data portal, the following datasets were downloaded and imported into the GIS for further analysis.
1. Aggregate Site Agreements.
1. Mining Site Agreements.
1. Dumping/Unexploded Ordnance (UXO) Sites.
1. Munitions Encounters Data.
Aggregate & Mining Site Agreements
The entire Crown Estate Dataset was analysed and any areas of licenced aggregate and mining site agreements identified in the general region identified, these are shown in Figure 72 below.
[image: ]
[bookmark: _Ref215144366][bookmark: _Toc244864364]Figure 72: Aggregate & Mining Site Agreements
Figure 73 shows that the nearest licenced aggregates site is the NOBEL Banks site (Area No.476). This site is licenced and operated by Llanelli Sand Dredging Ltd. The application for this site was submitted in 2000 with a commencement date for extractions of the 1st July 2016; this site is currently licenced until the 30th October 2031. This site is considerably outside of any proposed activities of the Project.
[image: ]
[bookmark: _Ref218607722][bookmark: _Toc244864365]Figure 73: Nobel Banks Aggregate & Mining Site
Figure 72 also shows that there are two mining sites (Area 1901 and Area 1902); these sites are considerably outside of the any proposed activities of the Project.
A second site was identified within the Ireland Marine Atlas. This was a study area from 2008 from the IMAGIN project, a collaboration between Ireland and Wales relating to the sustainable management of marine aggregates. The overall aim of the Project was to evolve a strategic framework within which the exploitation of marine aggregates could be sustainably managed in the Irish Sea.
There are two areas in the area of the Project that were identified in the study. One of these is crossed by the proposed cable route and the other is proximate; these are both shown in Figure 74 below.
[image: ]
[bookmark: _Ref215643441][bookmark: _Toc244864366]Figure 74: IMAGIN Aggregate Resource Study Areas
[bookmark: _Ref215146764]Dumping, UXO & Munitions Encounters
Two primary data sources have been utilised to inform this document, the first being the UKHO Admiralty charts and the second being the Oslo-Paris Convention (OSPAR) munitions encounters database.  The OSPAR convention is an international agreement and body where 15 governments and the EU collaborate to protect the marine environment of the North-East Atlantic from all sources of pollution, including land, sea, and offshore activities, promoting sustainable use and biodiversity through strategies on hazardous substances, eutrophication, and marine protection).
From the UKHO Admiralty charts (Chart 1478/Scale 1:75,000) three explosive dumping sites have been identified: the first one is South of Castlemartin Ranges, the second one is South/Southwest of Skokholm Island and the third is between The Smalls and Grassholm Island; these sites are shown in Figure 75, Figure 76 and Figure 77 below. All three of these explosive dumping sites are charted as being disused.
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[bookmark: _Ref215145455][bookmark: _Toc244864367]Figure 75: Castlemartin Ranges Dumping Ground
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[bookmark: _Ref215145462][bookmark: _Toc244864368]Figure 76: South/Southwest of Skokholm Island Dumping Ground
[image: ]
[bookmark: _Ref218609601][bookmark: _Toc244864369]Figure 77: The Smalls and Grassholm Island Dumping Grounds
Historic records of the quantities and locations of dumped munitions is limited and some of it dubious in its accuracy. However, OSPAR have collected the best information available on sites where munitions have been found and recorded their estimated locations and contents where this is known.
Records and data from the OSPAR encounter data portal has been utilised and plotted for all available years between 1999 up to 2021, recorded encounters for the area of interest are shown in Figure 78 below.
[image: ]
[bookmark: _Ref215558226][bookmark: _Toc244864370]Figure 78: OSPAR Munitions Encounters
Future Baseline Analysis
Aggregate & Mining Site Agreements
During the assessment of the licenced extraction areas on TCE Data Portal, further analysis of Regional Dredging Area Charts was undertaken. Within this data area TCE publishes charts of the current licensed and current working areas, but also any application areas. A review of the data for the Southwest area shows that there are no application areas currently listed at the time of the writing of this report. As such, it is likely that the current baseline condition will remain unchanged.
The areas identified in the IMAGIN database were identified in 2008, to date neither of these areas shown in Figure 74 have been licenced by TCE or are included in any application areas for the Southwest.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Dumping, UXO & Munitions Encounters
All of the explosive dumping sites identified in Section 3.5.3.2 are charted as being disused, so it is highly unlikely that the condition of these will change from the current baseline levels in relation to additional munitions being dumped in these areas. There may be some exposure of existing dumped munitions within these areas but this is dependent on meteorological events and sediment transportation. It is possible that some dumped munitions may migrate outside of the charted areas but the likelihood of this is low. If undisturbed the existing baseline is unlikely to change.
[bookmark: _Ref215149467]Appraisal of Potential Impacts & Risks of The Project on Offshore Minerals, Aggregates, Dredging & Dumping
An assessment of the potential impacts of the Project has been undertaken; this includes reviewing the vessels operating on the Project during the submarine cables lifetime, namely, the construction, O&M and decommissioning phase. 
Due to the nature, proximity and strict control of the aggregate & mining sites it is determined that no activities related to the Project would raise any risks to these sites or operations within them.
Again, due to the location of two of the charted dumping sites, it is determined that no activities related to the Project would raise any risks to the munitions dumping sites. However, the Northwest charted corner of the Smalls and Grassholm Island dumping site perimeter is charted as being approximately 750m South of the proposed cable route at the closest point this is shown in Figure 77. Due to the narrow installation corridor for the proposed submarine cable system it is determined that the activities related to the Project are highly unlikely to raise any risks to the munitions dumping sites.
There is however an ongoing potential for spurious munitions encounters in the general area; current OSPAR munitions encounters in the area show that the likelihood is extremely low but this cannot be discounted.
On this basis, the only potential impact has been determined as below.
1. Unexploded Ordnance Encounter.
It is considered that all of the potential impacts on the potential existing feature above may be prevalent during all stages of the Project.
The potential impacts for the encounter of unexploded ordnance could be experienced during all phases of the Project. The impacts are expected to be potentially higher during the O&M and decommissioning phase of the Project but this is caveated by the fact that this potential impact would only be present during a marine repair operation and recovery/decommissioning operation and in limited capacity. Should there be a requirement for a marine repair operation and during some recovery/decommissioning operations, the potential impacts should be considered the same as during the construction phase but with added focus on potential grapnel runs during the marine repair operation, noting that a marine repair operational and during recovery/decommissioning is generally between three and five days (excluding weather interruptions) so is significantly shorter than the installation phases of the Project and will have significantly less impact.
[bookmark: _Ref215566820]Offshore Minerals, Aggregates, Dredging & Dumping Impact Initial Risk Scoring
This section looks at the impact to offshore minerals, aggregates, dredging & dumping identified in Section 3.5.5 within the Project area during the three primary phases of the Project. Each of these has been scored using the risk matrix in Section 3.2.2. Usually these risk scores are based on the risk assessment of the Project on the area potentially impacted, but in this instance the risk is primarily to the Project vessels, equipment and personnel; these scores are based on this assessment prior to any mitigations being implemented.
[bookmark: _Ref215149104][bookmark: _Toc244864264]Table 31: Offshore Minerals, Aggregates, Dredging & Dumping Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Unexploded Ordnance Encounter
	10
	15
	15



The following sections quantify the risks and risk scoring identified in Table 31.
Unexploded Ordnance Encounter
The risk of encountering or disturbing of unexploded ordnance is primarily due to seabed interaction with the submarine cable, the tools used to install, bury, maintain and decommission it. During the O&M and decommissioning phases the risk is higher as there is more of a likelihood that equipment that interacts with the seabed across a wider swathe is likely to be utilised.
The consequences of encountering and disturbing of unexploded ordnance during the construction phase has been deemed to have a severity rating of “Severe”, with the likelihood of this happening deemed to be ”Unlikely”. During the O&M and Decommissioning phase the severity rating is consistent with the construction phase at “Severe” but with a higher likelihood rating of “Possible” due to the reason already stated above.
The rationale for the risk scoring has been based on the worst-case scenario where the submarine cable, installation or other seabed equipment that interacts with the seabed comes into contact with any unexploded ordnance and has the potential to pose a risk to the Project vessels, equipment and personnel.
[bookmark: _Ref215566848]Project Mitigations To Reduce Risk To Offshore Minerals, Aggregates, Dredging & Dumping
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place with vessels and equipment working on the Project along with other vessels associated with mineral and aggregate extraction, dredging and dumping.
[bookmark: _Ref219301588]Unexploded Ordnance Encounter
As part of the route engineering exercise a marine survey was undertaken; this included a magnetometer and Side Scan Sonar (SSS) survey of the route within the 500m swathe, giving a corridor of 250m either side of the cable route. Based on the results of this marine survey the cable route was engineered to ensure that all recorded magnetometer and SSS contacts were avoided. The cable was also routed away from the charted and known munitions dumping grounds; as detailed in Section 3.5.5 the closest the cable route comes to any charted dumping ground is 750m.
The installation system detailed in Section 2.3.3.4.1.6 has a Gemini forward facing sonar system, which allows for live visualisation of the seabed ahead of the installation guide weight. If any uncharted/recorded obstructions are seen during the lay operations the system has the flexibility to micro-route the cable and avoid them further.
If through the use of the mitigations there is still an unexpected encounter with any Potential UXO (pUXO)/UXO during operations then the marine contractor has put in place further mitigations for operations during the construction phase, these are detailed below.
Upon discovery of a pUXO/UXO the following actions will be taken by the installation contractor during the construction phase:
1. The cable and trenching equipment shall not close within 10m horizontal distance from larger UXO or pUXO, small arms munitions do not present a hazard to the operation or equipment.  If larger pUXO/UXO is encountered within a 10m range the procedure is as follows:
1. Do not disturb pUXO/UXO in any way.
v. Note position and description of object. Secure any photographs or video.
w. Establish a temporary safety zone and relocate to a safe distance.
x. Notify:
i. Beaufort Client offshore representative
ii. Installation contractor Offshore Manager
iii. Trenching Supervisor
iv. Bridge Officer on Watch
1. Return to work when all parties are confident that the safe range has been established.
1. If UXO material is encountered, the position and description of object shall be relayed to the local Harbour authority, as appropriate.
Offshore Minerals, Aggregates, Dredging & Dumping Revised Risk Scoring
Following the initial risk scoring in Section 3.5.5.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.5.5.2; these are shown in Table 32.
[bookmark: _Ref215566925][bookmark: _Toc244864265]Table 32: Offshore Minerals, Aggregates, Dredging & Dumping Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Unexploded Ordnance Encounter
	5
	5
	5



Summary of Offshore Minerals, Aggregates, Dredging & Dumping & Mitigations
When considering the potential impacts and risks to offshore minerals, aggregates, dredging and dumping activities as a result of the implementation of the Project, the periods of the highest risk are across all three stages of the Project. Without mitigations there is an increased potential risk during the O&M and decommissioning phases.
Due to the regulated nature of the offshore minerals, aggregates and dredging the Project is highly unlikely to have any impacts to these. With the planned mitigations for the Project and the use of industry best practices and guidelines these risks are reduced considerably and to within acceptable and manageable limits. As long as the Project vessels concentrate installation activities within the agreed lay corridor and O&M and decommissioning activities are planned and awareness of existing features is considered this will ensure that the integrity of existing features should be maintained.
[bookmark: _Toc244864222]Hydrocarbon Exploration & Extraction
Introduction
Offshore hydrocarbon exploration and extraction can have an impact on a number of activities related to the planning, provision and maintenance of a submarine cable system. They can also have an impact of the safety and the security of a submarine cable system, specifically seabed intrusive activities outside of licenced areas.
The avoidance of licensed and application areas for these activities is routinely considered when planning a submarine cable system. For the proposed Project, through route engineering activities it has been possible to avoid all recorded areas.
Existing Baseline Analysis
A review of the existing baseline conditions was carried out using data from TCE online open data portal and the NSTA Data portal, the following datasets were downloaded and imported into the GIS for further analysis.
1. Crown Estates
1. Natural Gas Storage Pipeline Agreements.
1. Natural Gas Storage Site Agreements.
1. Carbon Capture & Storage Agreements.
1. NSTA Data Portal
1. Offshore Oil & Gas Activity.
1. Onshore Oil & Gas Activity.
1. Round Announcements.
1. Relinquishment Reports.
1. Exploration Data & Release Availability.
1. Renewables Lease Agreements.
1. Licence Documents.
1. Exploration & Appraisal Wells.
1. Suspended Well Stock.
It was found that the proposed cable route falls within the UK Governments Strategic Environmental Assessment (SEA) areas SEA 6 and SEA 8. A consultation period was held between November 2005 to February 2006 to assess the implications of licencing the offshore areas for oil and gas exploration through the 24th offshore licencing round. The conclusions of this consultation were that the area in general should be considered for future licencing. This was revisited under the 28th Round Provisional Awards and 29th Round Indicative Areas. From this there are three areas where the proposed routes pass through or near quadrants. These are in Quadrants Q102, Q103 and Q106; only area Q103 falls within the licensable area.
A review of these three quadrants revealed that there are currently no licensed exploration areas. The only infrastructure that is within these areas are historic exploratory wells and relinquishment areas. Checks against all of the available datasets show that there is only one interaction and one proximate instance; these are detailed in Section 3.6.2.1 and Section 3.6.2.2.
[bookmark: _Ref215652026]NSTA Well Data
Data from the NSTA data portal was used to identify any proximate well infrastructure in the area of the Project. There is one historic exploratory site approximately 15.5km to the North of the cable route in the licensable area; this is shown in Figure 79 below.
[image: ]
[bookmark: _Ref215654023][bookmark: _Toc244864371]Figure 79: NSTA Exploratory Well Locations
[bookmark: _Ref215652032]NSTA Relinquishment Reports
Data from the NSTA portal identified that the proposed cable route passes through two areas of relinquished petroleum licence blocks in the licensable area, these being Block 103/7 and Block 103/6 in quadrant 103; these are shown in Figure 80.
[image: ]
[bookmark: _Ref215655243][bookmark: _Toc244864372]Figure 80: Relinquished Petroleum Licence Blocks
Both of these areas are classed as Seaward Production Licences. Block 103/7 was licenced to Shell UK in June 1977 and Block 103/6 was licenced to Marathon Oil UK in May 1999. Neither of these sites have any related exploration or licenced infrastructure within them.
Future Baseline Analysis
During the assessment of the NSTA licenced exploration areas and data on TCE Data Portal was undertaken, there have been no new recent relinquishes of licence areas of blocks in the area of the proposed cable route since 1999. From these last licenced areas there has been no further exploratory, extraction or infrastructure work undertaken.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref215661226]Appraisal of Potential Impacts & Risks of The Project on Hydrocarbon Exploration & Extraction
An assessment of the potential impacts of the Project has been undertaken; this includes reviewing the vessels operating on the Project during the submarine cables lifetime, namely, the construction, O&M and decommissioning phase. 
Due to the nature, proximity and strict control of the hydrocarbon industry it is determined that no activities related to the Project would raise any risks to any existing seabed infrastructure, but an assessment has been made in relation to any potential damage to existing seabed infrastructure. There are no planned exploratory/extraction works in the vicinity of the proposed cable system; it is again determined that no activities related to the Project would raise any risks to future development, but an assessment has been made in relation to disruption to any future exploratory/extraction works.
[bookmark: _Ref215736915]Hydrocarbon Exploration & Extraction Impact Initial Risk Scoring
This section looks at the impact to hydrocarbon exploration and extraction in Section 3.6.4 within the Project area during the three primary phases of the Project. Each of these has been scored using the risk matrix in Section 3.2.2. These risk scores are based on the risk assessment of the Project on hydrocarbon exploration and extraction prior to any mitigations being implemented.
[bookmark: _Toc244864266]Table 33: Hydrocarbon Exploration & Extraction Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Impacts to existing seabed infrastructure
	8
	8
	8

	Disruption to future exploratory/extraction works
	2
	4
	4



The following sections quantify the risks and risk scoring identified in Table 31.
Impacts to Existing Seabed Infrastructure
The risk of encountering or disturbing of existing seabed infrastructure is primarily due to seabed interaction with the submarine cable, the tools used to install, bury, maintain and decommission it. During the O&M and decommissioning phases the risk is higher as there is more of a likelihood that equipment that interacts with the seabed across a wider swathe is likely to be utilised.
The consequences of encountering and disturbing of existing hydrocarbon seabed infrastructure during the construction phase has been deemed to have a severity rating of “Very Serious”, with the likelihood of this happening deemed to be ”Unlikely”. During the O&M and Decommissioning phase the severity rating is consistent with the construction phase at “Severe” but with a higher likelihood rating of “Possible” due to the reason already stated above.
The rationale for the risk scoring has been based on the worst-case scenario where the submarine cable, installation or other seabed equipment that interacts with the seabed comes into contact with any existing hydrocarbon seabed infrastructure and poses a risk to the infrastructure itself of the equipment/cable product through a result of damage or fouling.
Disruption to Future Exploratory/Extraction Works
The risk of disruption of future exploratory/extraction works is not a concern during the installation phase of the Project as there are no planned hydrocarbon activities in the Project area. Post-construction and during the O&M and decommissioning phases the risk is higher due to the presence of the cable and potentially vessel interactions during future hydrocarbon works, but this is primarily a risk associated with damage to the cable during any works related to any hydrocarbon operations and associated vessels and Project vessels.
The consequences of disruption to future exploratory/extraction works during the construction phase has been deemed to have a severity rating of “Minor”, with the likelihood of this happening deemed to be ”Unlikely”. During the O&M and Decommissioning phase the severity rating is consistent with the construction phase at “Moderate” but with a higher likelihood rating of “Unlikely” due to the reason already stated above.
The rationale for the risk scoring has been based on the assessed scenario and not in relation to marine traffic interactions, the worst-case scenario where the submarine cable, installation or other seabed equipment that interferes with any exploratory/extraction works during the construction phase.
During the O&M and decommissioning phases there is potentially a risk of interactions with other marine traffic for any future and unplanned hydrocarbon exploration/extraction works; these have are the same as, and have already been addressed in Section 3.2.10.1 and Section 3.2.10.2.
[bookmark: _Ref215736948]Project Mitigations To Reduce Risk To Hydrocarbon Exploration & Extraction
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place with vessels and equipment working on the Project, existing infrastructure and vessels associated with hydrocarbon exploration and extraction.
[bookmark: _Ref219301624]Impacts to Existing Seabed Infrastructure
As part of the route engineering exercise a marine survey was undertaken; this included a magnetometer and SSS survey of the route within the 500m swathe, giving a corridor of 250m either side of the cable route. Based on the results of this marine survey the cable route was engineered to ensure that all recorded magnetometer and SSS contacts were avoided. The closest known existing infrastructure is some considerable distance from the planned cable route as already identified, therefore there are no required mitigations required in this case.
Should there be any unexpected encounters of uncharted/unidentified existing infrastructure, the installation system detailed in Section 2.3.3.4.1.6 has a Gemini forward facing sonar system, which allows for live visualisation of the seabed ahead of the installation guide weight. If any uncharted/recorded obstructions are seen during the lay operations the system has the flexibility to micro-route the cable and avoid them further.
For the O&M and decommissioning phases, even though interactive seabed operations would be undertaken outside of the installation corridor, the proximity of the nearest charted/known existing infrastructure is some considerable distance from the cable route, again, there are deemed to be now additional mitigations required.
Disruption to Future Exploratory/Extraction Works
Disruption to future hydrocarbon exploratory/extraction works will be mitigated by a number of methods. The primary disruption will be the presence of the submarine cable post construction operations and how this may restrict/impact any future exploratory/extraction works., The presence of the cable will be promulgated as detailed in Section 3.2.10.2.4, which will inform all third parties of the presence and location of the cable so this can be considered during any planning and future operations. The cable will also be subject to a lease agreement with TCE and any future works planned near the cable route should be flagged to the developer as part of TCE Proximity Checks and considered accordingly.
During the O&M phase where the system operates with no submerged plant failures, and the utilisation of a repair vessel is not required, it is considered already above that the presence of the submarine cable may potentially restrict/impact any future exploratory/extraction works. In the case of a marine repair operation during the O&M phase and during the decommissioning phases, there will vessels present along and in the vicinity of the cable route; the primary concern here is disruption to other marine traffic, which has again been considered in Section 3.2.10.1 and Section 3.2.10.2
Hydrocarbon Exploration & Extraction Revised Risk Scoring
Following the initial risk scoring in Section 3.6.4.13.5.5.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.6.4.2, these are shown in Table 34.


[bookmark: _Ref215736969][bookmark: _Toc244864267]Table 34: Hydrocarbon Exploration & Extraction Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Impacts to existing seabed infrastructure
	4
	4
	4

	Disruption to future exploratory works
	2
	4
	4



Summary of Hydrocarbon Exploration & Extraction & Mitigations
When considering the potential impacts and risks to hydrocarbon exploration and extraction as a result of the implementation of the Project, the periods of highest risk are during construction and decommission, where there are Project vessels present and operating along the proposed cable route, albeit for short periods of time. During the O&M phase of the Project and in the absence of any marine faults there would be no Project vessels present or operating along the proposed cable route. During a submerged plant failure on the system during the O&M phase there would be a repair vessel operating along the cable route in a localised area, the risks should be considered as slightly higher than during construction.
Due to the regulated nature of the hydrocarbon exploration and extraction industry, the Project is highly unlikely to have any impacts to these, with the planned mitigations in place and the use of industry best practices and guidelines these risks are reduced considerably and to within acceptable and manageable limits. As long as both the Project vessels concentrate installation activities within the agreed lay corridor and O&M and decommissioning activities are planned and awareness of existing features is considered this will ensure that the integrity of existing features should be maintained and disruption to future hydrocarbon exploration and extraction is minimised.
[bookmark: _Ref216881387][bookmark: _Toc244864223]Offshore Infrastructure & Construction
Introduction
Offshore infrastructure and construction can have an impact on a number of activities related to the planning, provision and maintenance of a submarine cable system. They can also impact of the safety and the security of a submarine cable system, specifically seabed intrusive activities outside of licenced areas.
The avoidance of existing, and consideration of planned offshore infrastructure construction is routinely considered when planning a submarine cable system. For the proposed Project, through route engineering activities it has been possible to avoid almost all recorded areas.
Existing Baseline Analysis
A review of the existing baseline conditions was carried out using data from TCE online open data portal, ESCA database and industry cable databases, this data was cross checked against UKHO admiralty charts where appropriate, the following datasets were downloaded and imported into the GIS for further analysis.
1. Crown Estate Database
1. Meteo & Ocean Equipment
1. Wind Site & Cable Agreements
1. Tidal Stream & Cable Agreements
1. Wave Site Agreements
1. Floating Wind Key Resource Areas (KRA)
1. Fixed Wind Key Resource Areas
1. Offshore Wind Leasing Round 4
1. Offshore Wind Leasing Round 5
1. Future Offshore Wind
1. Celtic Sea Floating Offshore Wind
1. ESCA KIS-ORCA Data Set
1. In Service Submarine Cables (Telecoms)
1. Offshore Wind Sites & Export Cables
1. Interconnector Power Cables
1. Industry Cable Databases
1. In Service Submarine Cables (Telecoms)
1. OOS Cables (Telecoms)
1. Interconnector Power Cables
1. Owner/Developer Direct Data
It is noted that the proposed cable has some interaction with some of the areas identified above, but for the vast majority there is no interaction, and it is highly unlikely that the proposed cable will have any detrimental impact on any of these baseline assets.
[bookmark: _Ref216346962]Existing Offshore Wind Infrastructure
A check on TCE Wind Site & Wind Cable Agreements dataset shows that there is only one licenced offshore wind area in the general proximity of the Project, this being the Erebus offshore floating wind demonstration site, this licensed site is approximately 28km to the South of the proposed cable route at its closest point, this is shown in Figure 81 below.
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[bookmark: _Ref215750150][bookmark: _Toc244864373]Figure 81: Erebus Offshore Floating Wind Demonstration Site
There is currently no offshore infrastructure in place in relation to this site. The site was licenced in 2023 and was due to have construction commence in 2025 and come into operation at the end of 2026. The status of the development of this site is not fully understood as public information on this is limited, the last announcement was in late 2023 where delays to the Project were announced due to a shortfall in Project funding.
If funding for the Project is received and construction started, this development is outside of the area of operations for the Project and therefore is not considered as a risk.
[bookmark: _Ref215754589]Planned Offshore Wind Infrastructure
A check on the Floating Wind KRAs, Fixed Wind KRAs, Offshore Wind Leasing Round 4, Offshore Wind Leasing Round 5, Future Offshore Wind and Celtic Sea Floating Offshore Wind, the following sections provide further details on the proximity and any interactions with any planned offshore wind infrastructure.
The Erebus offshore floating wind demonstration site identified in Section 3.7.2.1 is currently licenced but construction has not started, as the site is a considerable distance from the Project submarine cable route it has bene discounted from any further scrutiny under the planned offshore wind infrastructure section.
[bookmark: _Ref216340720]Floating Wind KRAs
Data provided from TCE data portal has been used to assess the status of the current Floating Wind KRAs. This dataset was last updated in November 2024 by TCE. The proposed cable route passes through three of the six Technology Groups (TG) areas in this KRA and is proximate to one other, these are shown in Figure 82.
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[bookmark: _Ref215758525][bookmark: _Toc244864374]Figure 82: Floating Wind Key Resource Areas
Key resource areas have been identified by TCE in waters off England, Wales and Northern Ireland. The suitability of areas for future offshore floating wind development is subject to ongoing assessments whilst considering the following criteria.
1. Technological change in relation to offshore floating wind infrastructure and installations.
1. Leasing potential in response to the demands of the UK net zero ambitions.
1. TCE responsibility to maximise the value of the Crown’s assets, including the seabed.
TCE have engaged consultants to maintain an updated methodology for characterising KRAs to reflect the current and anticipated technological developments in the floating offshore wind industry out to a potential deployment date of 2040. 
KRAs are used to identify potential areas of suitable seabed for offshore floating wind based on the technology available over any given time frame. The KRAs are not designed to identify factors critical to identifying suitability for development (e.g. other seabed uses, environmental constraints, etc.); these additional sensitivities will be considered in successive stages through further analysis by TCE in due course. TCE has changed the way KRAs are assessed: this has moved away from looking at the favourability of a site to identifying floating offshore wind technology groups that are potentially suitable for a given set of physical drivers.
The proposed cable passes through three of the six TGs and is proximate to a fourth; these are detailed below.
1. Passing Through
1. TG1 – Conventional Anchoring-Moderate Sea State – Depth 50-250m, Quaternary Thickness >20m, Hs50 < 14m.
1. TG2 – Conventional Anchoring-Onerous Sea State – D 50-250m, QT >20m, Hs50 >14m.
1. TG3 – Complex Anchoring-Moderate Sea State – D 50-250m, QT 5-20m – Hs50 <14m.
1. Proximate
1. TG5 – Pile/Socket Anchoring-Moderate Sea State – D 50-250m, QT <5m, Hs50 <15m.
The KRA for TG5 is approximately 1.3km to the South of the proposed cable route at its closest point; as such this has been discounted from any further analysis. The interactions with TG1, TG2 and TG3 are shown in Figure 83, Figure 84 and Figure 85.
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[bookmark: _Ref216339965][bookmark: _Toc244864375]Figure 83: Floating Wind KRA TG1 Interaction
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[bookmark: _Ref216339971][bookmark: _Toc244864376]Figure 84: Floating Wind KRA TG2 Interaction
[image: ]
[bookmark: _Ref216339976][bookmark: _Toc244864377]Figure 85: Floating Wind KRA TG3 Interaction
[bookmark: _Ref216696439]Fixed Wind KRAs
Data provided from TCE data portal has been used to assess the status of the current Fixed Wind KRAs. This dataset was last updated in November 2024 by TCE. The proposed cable route passes through two of the thirteen TGs areas in this KRA and is proximate to six others; these are shown in Figure 86.
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[bookmark: _Ref216346045][bookmark: _Toc244864378]Figure 86: Fixed Wind Key Research Areas
Fixed wind KRAs have been assessed in the same way as the floating wind KRAs in Section 3.7.2.2.1.
The proposed cable passes through three of the thirteen technology groups and is proximate to six others; these are detailed below.
1. Passing Through
1. TG3B - Monopile-3D-High – D10-45m, QT 5-50m, BL Only High.
1. TG5B – Jacket-3D-High – D45-70m, QT 5-50m, BL Only Hard.
1. Proximate
1. TG1 – Jacket-Suction - Depth 20-70m, Quaternary Thickness >20m, Quaternary Lithology All but Diamict, Sediment Type (g)mS, mS, (g)S or S.
1. TG4A – Jacket-Driven-Low – D45-70m, QT >50m.
1. TG4B – Jacket-Driven-High – D45-70m, QT 5-50m, BL Only Weak.
1. TG5A – Jacket-3D-Low – D45-70m, QT 5-50m, BL Only Medium.
1. TG6B – Monopile-Socket-High – D10-45m, QT <5m, BL Only Hard.
1. TG7B – Jacket-Socket-High – D45-70m, QT <5m, BL Only Hard.
For the six proximate KRAs, TG6B is the closest at approximately 1km to the North of the proposed cable route at its closest point; as such this and the other proximate areas have been discounted from any further analysis. The interactions with TG3B and TG5B are shown in Figure 87.
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[bookmark: _Ref216352520][bookmark: _Toc244864379]Figure 87: Floating Wind KRA TG3B and TG5B Interactions
Offshore Wind Leasing Round 4
Data provided from TCE data portal has been used to assess the status of the current Wind Leasing Round 4. This dataset was last updated in February 2024 by TCE and comprises the following identified areas.
1. Bidding Areas.
1. Characterisation Areas.
1. Preferred Project Areas
The bidding areas identify the external boundaries of areas of seabed identified by TCE Estate where bidders can propose Projects throughout the Round 4 leasing process. The characterisation areas represent areas of seabed within the bidding areas as defined by TCE which are considered as presenting the greatest opportunity for bidders based on thorough assessments of all constraints.
From these two preliminary stages, areas have been identified which have been awarded preferred Project status through the Round 4 leasing process. This was concluded in January 2023 and six sites were identified. The nearest preferred Project site to the proposed cable route is Project ID No.4 (Mona); this site is located in Liverpool Bay and has no interaction with the proposed Project.
[bookmark: _Ref216696643]Offshore Wind Leasing Round 5
Data provided from TCE data portal has been used to assess the status of the current Wind Leasing Round 5. This dataset comprises of the following identified areas.
1. Project Development Areas (PDA’s) (November 2025).
TCE have identified three fixed boundary PDAs to provide potential opportunities to develop floating offshore wind; these were chosen due to be as practicably possible close to grid connections and key port infrastructure. These identified PDAs are defined areas that define the maximum allowable extent of any proposed floating offshore wind farms.
The nearest PDA to the Project site is Area 1, which is approximately 32km to the South of the proposed cable route and has no interaction with the proposed Project.
Future Offshore Wind
Data provided from TCE data portal has been used to assess the status of the Future of Offshore Wind. This dataset comprises of the following identified areas.
1. Regional Areas (September 2024).
These regional areas identify areas of potential opportunity for offshore wind leasing and development, as informed by TCE Whole of Seabed Analysis study.
There are two regional areas in proximity to the proposed cable system, Celtic Sea of Opportunity and Other Regions, with Other Regions being the closest of the two, neither of these areas are close enough to the proposed cable route to have any interaction. 
Celtic Sea Floating Offshore Wind
Data provided by TCE data portal has been used to assess the status of the Celtic Offshore Floating Wind programme; this dataset comprises of the following identified areas.
1. Areas of Interest (January 2024).
2. Areas of Interest 200km Grid Buffer (January 2024).
3. Areas of Search (January 2024).
4. Refined Areas of Search (November 2025).
5. Bilateral Engagement Sub-Areas (November 2025).
The Areas of Interest are areas that have been identified where offshore floating wind could be considered within, this is further broken down into areas where the areas of interest are limited to locations that are within 200km of land-based grid connection points.
The Areas of Search are areas within the Areas of Interest where PDAs will be identified in the future, these Areas of Search will be further refined into the bilateral engagement sub-areas where sites will be identified as either higher risk or as an additional area of opportunity as a result of initial stakeholder engagement.
The proposed cable route falls within the Northern section of the Area of Interest and Area of Interest 200km Grid Buffer; this is shown in Figure 88.
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[bookmark: _Ref216425723][bookmark: _Toc244864380]Figure 88: Celtic Offshore Floating Wind/200km Grid Connection Interaction
There is a further interaction of the proposed cable within the Areas of Search area; this is shown in Figure 89.
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[bookmark: _Ref218673286][bookmark: _Toc244864381]Figure 89: Celtic Offshore Floating Wind Areas of Search Interaction
The proposed cable also passes through the Northern extremity of the Bilateral Engagement Sub-Areas; this is shown in Figure 90.
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[bookmark: _Ref218673313][bookmark: _Toc244864382]Figure 90: Celtic Offshore Floating Wind Bilateral Engagement Sub-Areas Interaction
The proposed cable system does not interact or pass through any of the Refined Areas of Search.
[bookmark: _Ref216787766]Meteo & Ocean Equipment
Data provided from TCE data portal has been used to assess the status of current Meteo and Ocean Equipment agreements. This dataset was last updated in October 2025 by TCE.
The proposed cable route is not near any existing infrastructure. The nearest infrastructure in the Scarweather Sands Met Mast, a meteorological mast located in Swansea Bay West of Porthcawl. The data from TCE shows that the status of this mast is decommissioned. A NtN (ABP South Wales No.36 of 2016) confirms that the mast was planned to be decommissioned in October 2016 and this was completed in November 2016 by a Danish contractor.
This infrastructure was outside of the area of interest and with the decommissioning and removal is not considered further in this Project.
[bookmark: _Ref216790038]Tidal Stream Agreements
Data provided from TCE data portal has been used to assess the status of Tidal Stream Site Agreements and Tidal Stream Cable Agreements. These datasets were last updated in February 2025 and January 2024 by TCE.

The boundaries of the Tidal Stream Site Agreements are a true reflection of what has been signed in the agreements for lease and lease documents for the potential development of tidal energy sites. The Cable Agreements represent a true reflection of what has been signed in the agreements for lease and lease documents for the export cables back to shore from the Site Agreements.
There are four proposed tidal stream sites in the vicinity of the Project. Two are within Milford Haven and one is off Freshwater West/Angle; all three of these are well outside of the area of interest of the proposed cable system. The fourth is located at Ramsey Sound, a very small site approximately 4.5km to the North of the proposed cable route. The tidal stream infrastructure was installed in 2015 but reportedly failed in 2016 and has been inoperable since. There are plans to recover and replace the existing infrastructure but these are not believed to have materialised to date. Due to the inactivity and location of the existing infrastructure this site has been deemed to be outside of the area of interest and is not considered further in this Project.
[bookmark: _Ref216861725]Wave Site Agreements
Data provided from TCE data portal has been used to assess the status of Wave Site Agreement. This dataset was last updated in April 2025 by TCE.
The boundaries of the Wave Site Agreements are a true reflection of what has been signed in the Agreements for Lease and Lease documents for the offshore sites. It should be noted that this does not include any export cable information.
There is one site in region: the South Pembrokeshire demonstration zone, approximately 38km to the South of the proposed cable routes and as such outside of the area of interest and not considered further in this report.
[bookmark: _Ref216865050]Existing Telecommunications Infrastructure
Information on existing submarine telecommunications cable has been sourced from two data bases: firstly, the ESCA KIS-ORCA cable awareness database and secondly a recognised submarine cable industry database. The industry database was used to cross-check the in-service data and validate any OOS cables. Checks were also undertaken using the UKHO Admiralty Charts to identify and correlate data from the original two sources.
There are other submarine cables around the UK that are mostly uncharted. These have been addressed in Section 3.8 as they are not commercial cables.
[bookmark: _Ref216948069]In-Service Cables
There are only two in-service submarine telecommunications cables within the UK EEZ that the proposed cable interacts with: one of these the proposed cable crosses and the second is proximate; these are detailed in Table 35 and Figure 91.
[bookmark: _Ref216436274][bookmark: _Toc244864268]Table 35: In-Service Submarine Telecommunications Cables Proximity
	Cable System Name
	Owner
	Status
	Crossing/Proximity Location

	UK – Ireland Segment B
	Colt Technology Services
	In-Service
	51 42.7718N 005 53.1378W

	SOLAS
	Vodafone
	In-Service
	Proximate by 1km at 
51 39.7226N 006 15.1230W
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[bookmark: _Ref216436633][bookmark: _Toc244864383]Figure 91: In-Service Submarine Telecommunications Cables Proximity
[bookmark: _Ref216869779]Out of Service Cables
There are no recorded or charted OOS submarine telecommunications cables located within the area of interest for the Project.
[bookmark: _Ref216870468]Existing Interconnector Power Cables
Information on existing submarine interconnector power cables has been sourced from the ESCA KIS-ORCA cable awareness database and secondly using the UKHO Admiralty Charts to identify and correlate data from the original two sources.
There is only one active and in-service High Voltage Direct Current (HVDC) interconnector cable in the area of interest and within the UK EEZ: the Greenlink cable. which was installed in 2024 and became operational in January 2025. The route from this cable was derived from the owner/operator of the asset and has been correlated on the UKHO admiralty charts.
The proposed submarine cable crosses the Greenlink HVDC interconnector in the UK EEZ; this is detailed in Table 36.
[bookmark: _Ref216443017][bookmark: _Toc244864269]Table 36: In-Service HVDC Interconnector Cable Proximity
	Cable System Name
	Owner
	Status
	Crossing/Proximity Location

	Greenlink Interconnector
	Greenlink
	In-Service
	51 40.4935N 006 03.2711W



During the marine survey for the proposed cable in 2024, as part of the scope of work within the survey swathe lines with a magnetometer, at the location of the crossing a number of linear features were identified, indicating the as laid position of the Greenlink HVDC interconnector; these are shown in Figure 92.
[image: ]
[bookmark: _Ref216443516][bookmark: _Toc244864384]Figure 92: Greenlink Interconnector Crossing Location
Future Baseline Analysis
Floating & Fixed Wind KRAs
TCE floating and fixed wind KRAs do have interactions with the proposed submarine cable, these have been identified in Section 3.7.2.2.1 and 3.7.2.2.2, some sites within these areas have been identified for further development under the Offshore Wind Leasing Round 5 program as identified in Section 3.7.2.2.4 and further in Section 3.7.3.3 but these are not proximate to the proposed cable route.
Further development within the KRAs is possible but not fully understood at this time as these have not been fully developed. As part of the Project, a Crown Estate Proximity Check has been undertaken in October 2025, which flagged no proximity issues with any of the Floating or Fixed KRAs.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Offshore Wind Leasing Round 4
The proposed cable route falls outside of the Round 4 characterisation and bidding areas, six sites have been agreed as preferred Project sites and leases for these were signed in January 2023.
Due to the remote proximity of the six lease sites, there has been no analysis of the future baseline conditions of the offshore wind Round 4 areas as these areas fall outside of the area of interest and do not have any interaction with the proposed Project area and there were no proximity issues raised in TCE proximity check for the Project.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref216696666]Future Offshore, Celtic Sea Floating Offshore Wind & Offshore Wind Leasing Round 5
The proposed cable route falls outside of the Future Offshore Wind Celtic Offshore Floating Wind Areas of Search areas but falls within the Celtic Sea Offshore Wind Program Area of Interest and the Area of Interest 200km Grid Buffer areas. It is also marginally within the Areas of Search and Bilateral Engagement Sub-Areas.
Each of these areas feed into TCE Offshore Wind Leasing Round 5 programme. As part of the Round 5 leasing program three PDAs have been identified by TCE. These are defined areas of seabed with fixed boundaries and geographical locations that define the maximum allowable extent of the offshore floating wind farms; these areas do not include routes or areas for any export cables back to the mainland for connection to the grid at present. Figure 93 Shows the location of the three PDAs in relation to the proposed submarine cable system.
[image: ]
[bookmark: _Ref216783700][bookmark: _Toc244864385]Figure 93: Offshore Wind Leasing Round 5 PDA Locations
 On the 19th June 2025 TCE issued a press release stating that it was set to partner with Equinor and Gwynt Glas to make them the preferred bidders on two of the three PDAs. Subsequently on the 19th November 2025 this was followed by a further announcement from TCE that Ocean Winds were to be the preferred bidder for the final PDA. The details of these are shown below in Table 37.



[bookmark: _Ref216784102][bookmark: _Toc244864270]Table 37: Offshore Wind Leasing Round 5 Preferred Bidders
	PDA No.
	Preferred Bidder
	PDA Capacity (MW)

	1
	Gwynt Glas
	1,500

	2
	Ocean Winds
	1,500

	3
	Equinor
	1,500



The designs of the export cable routes and areas are yet to be determined., It is likely that should the export cables land in Wales then the preference would be to land them as close to the existing electrical grid infrastructure as possible to minimise the requirement for terrestrial infrastructure construction. The nearest 400kV grid connection is at the Pembrokeshire power station at West Pennar, Wales; this is shown in Figure 94.
[image: ]
[bookmark: _Ref216786270][bookmark: _Toc244864386]Figure 94: Pembroke Power Station & 400kV Grid Connection
Considering the terrestrial grid infrastructure identified in Figure 94 the most likely landing point for export cables from the three offshore wind farms in Wales would be Freshwater West where the existing Greenlink HVDC interconnector lands, due to the proximity of the 400kV grid and power station connection points. As the three sites are in very early development stages it is not possible to confirm this, and it is likely that the Beaufort cable system will be constructed a considerable time before this decision is made or construction starts.
There were no conflicts raised in relation to these areas within TCE proximity check for the Project. It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Meteo & Ocean Equipment
The existing TCE Meteo & Ocean Equipment infrastructure does not have any interactions with the proposed submarine cable; the nearest exiting equipment has been identified in Section 3.7.2.3.
It is not possible to quantify future development of Meteo & Ocean Equipment. As part of the Project, a TCE Proximity Check has been undertaken in October 2025, which flagged no proximity issues with any of the Meteo & Ocean Equipment infrastructure. It is also assumed that there is currently no planned infrastructure that would be proximate to the proposed submarine cable.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Tidal Stream Agreements
The existing TCE Tidal Stream Agreements infrastructure does not have any interactions with the proposed submarine cable: the nearest existing equipment has been identified in Section 3.7.2.4.
The nearest site is the Ramsey Sound lease area. It is not possible to quantify the future redevelopment of this site. The area is currently within a defined and licenced area., As part of the Project, a TCE Proximity Check has been undertaken in October 2025, which flagged no proximity issues with any of the Tidal Stream Agreements or associated infrastructure. It is also assumed that there is currently no planned infrastructure that would be proximate to the proposed submarine cable.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Wave Site Agreements
The existing TCE Wave Site Agreements infrastructure does not have any interactions with the proposed submarine cable, the nearest existing equipment has been identified in Section 3.7.2.5.
The nearest site is the South Pembrokeshire Demonstration Zone, a site which has been used to trial and prove offshore equipment and will continue to do so. It is not easy to quantify the future plans for the site. The area is currently within a defined and licenced area. There will in the future probably be a requirement for expansion outside of this and primarily in relation to a licenced export cable back to the mainland; this was addressed in Section 3.7.3.3. As part of the Project, a TCE Proximity Check has been undertaken in October 2025, which flagged no proximate issues with any Wave Site Agreements or associated infrastructure. It is also assumed that there is currently no planned infrastructure that would be proximate to the proposed submarine cable.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Existing Telecommunications Infrastructure
In-Service Cables
There are only two proximate in-service telecommunications submarine cables within the UK EEZ that interact with the proposed cable; these are identified in Section 3.7.2.6.

The planning of new submarine telecommunication cables is ordinarily guarded very closely until the late planning and licencing stages; as such it is extremely difficult to understand what planned future infrastructure would be considered in the area of interest. There are no publicly available plans for new telecommunications infrastructure in this area. As part of the Project, a TCE Proximity Check was undertaken in October 2025, which flagged the two existing submarine cables but no proximate issues with any other infrastructure. Therefore, it is assumed that there is currently no planned infrastructure that would be proximate to the proposed submarine cable.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition. 
Out of Service Cables
As previously identified in Section 3.7.2.6.2 there are no OOS submarine cables in the area of interest.
Due to the nature of this feature, it is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
Existing Interconnector Power Cables
There is only one HVDC interconnector in the general area of interest of the Project; this is proximate and is planned to be crossed by the proposed submarine cable system as detailed in Section 3.7.2.7.
The Greenlink HVDC Interconnector cable is now in-service. It is planned that the proposed submarine cable will cross the Greenlink power cable within the UK EEZ. As part of the Project implementation formal discussions will be held with the owners and operators of the Greenlink cable.
A formal crossing agreement will be executed between the Greenlink HVDC Interconnector owners/operators and the Beaufort cable owners, which will specify the engineering of the actual cable crossing as well as the commercial terms and conditions associated with the crossing.
It is currently planned to utilise a cable protection system at and either side of the crossing point in case burial of the cable at the crossing is not permitted by the Greenlink cable operators/owners. The status of the planned crossing is shown below.
1 Greenlink cable has been identified using magnetometer during the marine cable route survey to a precision of less than 1m.
2 Normal lay and burial operations will cease at 50m from the crossing point.
3 Cable lay will continue up to the crossing point with the Cecon CAPJET ROV burial tool graded out from between 55m to 50m from the crossing point.
4 Surface lay the cable and Uraduct over the crossing point with ROV raised off seabed.
5 Cecon CAPJET ROV burial tool graded back in between 50m to 55m past the crossing point.
6 Normal lay and burial operations from 10m past crossing point.
The water depth at the crossing point is approximately 113m, so to ensure that the crossing is covered by the cable in the Uraduct a section of 200m will be applied to ensure that there is a 100m buffer either side to allow for deployment accuracy through the water column during installation. All the cable and Uraduct will be buried using the Cecon CAPJET ROV apart from approximately 5m either side of the crossing. However, if burial depth of the Greenlink cable is confirmed to 2m or greater than surface jetting with the burial tool retracted will be requested as part of the crossing agreement negotiations between both parties, in this case all the cable/Uraduct will be buried.
The Uraduct product is manufactured from a proprietary high-performance polyurethane and specifically designed for subsea engineering solutions to provide resistance against impact, abrasion and fatigue. The product is ordinarily manufactured to order for a specific size, Figure 95 below shows typical Uraduct products installed to a submarine cable (Note: Image is for reference only as it shows a power cable). Appendix 17 to this MOP/ES shows the technical specifications for the product.
As Uraduct is usually ordered for a specific cable size, Table 38 below shows typical technical specifications of two sizes of Uraduct that may be used on the Project based on the size of the proposed submarine cable, it is likely Option 1 would be utilised but Option 2 is also a consideration and should be considered as the worst-case scenario.
[image: ]
[bookmark: _Ref232062830][bookmark: _Toc244864387]Figure 95: Typical Uraduct Product
[bookmark: _Ref232063114][bookmark: _Toc244864271]Table 38: Typical Uraduct Product Specifications
	Reference
	Units
	Option 1
	Option 2

	Material
	Type
	PU11451
	PU11451

	Cable Outside Diameter
	mm
	38.5
	55

	Uraduct Internal Diameter
	mm
	41
	57

	Uraduct External Diameter
	mm
	91
	115

	Wall Thickness
	mm
	25
	29

	Uraduct Half Shell Length
	mm
	2000
	1500

	Minimum Bend Radius
	m
	0.91
	1.15

	Pair Shell Weight in Air
	Kg/m
	5.8
	8.80

	Pair Shell Weight in Water
	Kg/m
	0.47
	0.72

	Banding Material
	Type
	Titanium
	Titanium




A proximity check undertaken with TCE in October 2025 did not flag any proximity issues with the Greenlink cable, primarily due to the fact that the planned crossing location is outside of the UK TW limit. It is also assumed that there is currently no planned infrastructure that would be proximate to the proposed submarine cable.
Although the presence of the proposed submarine cable crossing over the Greenlink HVDC Interconnector will have implications from an O&M perspective, these are commercial concerns that are between the two asset owners and will be addressed in the formal crossing agreement. As such from a marine licencing perspective, it is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref216945476]Appraisal of Potential Impacts & Risks of The Project on Offshore Infrastructure & Construction
An assessment of the potential impacts of the Project has been undertaken, including reviewing the vessels operating on the Project during the submarine cables lifetime, namely, the construction, O&M and decommissioning phase.
Due to the nature, proximity and status of a number of the activities identified in Section 3.7 some of these are not considered to be at, or present any risk during the construction, O&M and decommissioning stages of the Project. However, post installation of the Beaufort submarine cable there is potential for currently unplanned construction or associated activities to have an impact on the Beaufort cable system; these have been categorised under a single risk “Damage to Beaufort Cable Post Installation”. The following activities have been identified as potentially having some risk.

The relevant activities are shown below and further detailed in Table 39 along with other identified risks.
1. Currently un-planned Offshore Wind
1. Meteo & Ocean Equipment.
1. Tidal Stream Agreements.
1. Wave Site Agreements.
1. Submarine telecommunications systems.
1. HVDC Interconnector submarine cables.
[bookmark: _Ref216882107][bookmark: _Toc244864272]Table 39: Potential Impacts to Offshore Infrastructure & Construction
	Project Phase
	Damage to Beaufort Cable Post Installation/Anchor Fouling
	Collision at Sea
	Marine Traffic Disruption
	Damage to Existing Submarine Telecommunications Cable
	Damage to Existing HVDC Interconnector Submarine Cable

	Construction
	N/A
	X
	X
	X
	X

	O&M
	X
	X
	X
	X
	X

	Decommissioning
	N/A
	X
	X
	X
	X



The damage to the Beaufort cable during the construction phase has not been considered as it is considered that the other infrastructure Projects and areas in the area of interest will not be developed or progressed in the construction time scales of the Project. Risks from other general vessel traffic is covered in Section 3.2.10. The risk of damage to the Beaufort cable system is predominantly during its O&M phase, should any of the other infrastructure Projects be developed. During decommissioning this risk is not considered as the cable system will be OOS at this point.
The potential for interaction and possible damage to existing submarine telecommunications and HVDC interconnector submarine cable systems is considered to be a risk during all three phases of the Project.
Although unlikely for this infrastructure analysis due to proximity, the risk of collisions at sea and marine traffic disruption between Project vessels and vessels operating on or near the Project vessels has been considered. The potential impacts for collisions at sea and marine traffic disruptions during the O&M phase of the Project are assumed to be when the submarine cable is installed and operational and there are no submerged plant faults on the cable that require a marine repair operation. Should there be a requirement for a marine repair operation, the potential impacts should be considered the same as during the construction phase, but noting that a marine repair operation is generally between three and five days (excluding weather interruptions) so is significantly shorter than the installation and decommissioning phases of the Project, and will have significantly less impact to other marine traffic.
[bookmark: _Ref216960617]Offshore Infrastructure & Construction Impact Initial Risk Scoring
This section looks at the impact to Offshore Infrastructure & Construction identified in Section 3.7.4 within the Project area during the three primary phases of the Project. Each of these has been scored using the risk matrix in Section 3.2.2; these risk scores are based on the risk assessment of the Project on Offshore Infrastructure and activities prior to any mitigations being implemented.
[bookmark: _Ref216946712][bookmark: _Toc244864273]Table 40: Offshore Infrastructure & Construction Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Damage to Beaufort Cable Post Installation/Anchor Fouling
	N/A
	10
	N/A

	Collision at Sea
	10
	[bookmark: _Ref218686274]5[footnoteRef:9] [9:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 32 is considered the lowest likelihood, but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site, then the risk is similar/the same as during construction or decommissioning. During the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	10

	Marine Traffic Disruption
	8
	88
	8

	Damage to Existing Submarine Telecommunications Cable
	10
	10
	10

	Damage to Existing HVDC Interconnector Submarine Cable
	10
	10
	10



The following sections quantify the risks and risk scoring identified in Table 40.
Damage to Beaufort Cable Post Installation/Anchor Fouling
The risk of a vessel fouling its anchor on the submarine cable is at its greatest when the cable is surface laid on the seabed. The risk during the Construction stage increases as more submarine cable is deployed to the seabed; consequently, during the De-Commissioning stage the risk reduces as more cable is recovered. During the O&M phase of the Project the risk remains stable due to the ongoing presence of the submarine cable.
The consequences of a vessel fouling its anchor on the submarine cable whilst surface laid have been considered to have a severity rating of “Severe”, with the likelihood of this happening deemed to be “Unlikely”.
The rationale for the risk scoring has been based on the worst-case scenario of a small pleasure craft fouling its anchor on a surface laid submarine cable.
It is unlikely that the windlass on such a vessel would have the power to raise the fouled anchor and the submarine cable, so there is a risk of a vessel capsizing if attempts to do so are made without the anchor being cut free. Larger commercial vessels would be expected to have a sufficiently powerful windlass to raise the anchor and the submarine cable, or depending on the size of the anchor, severely damage the cable with minimal risk to the vessel capsizing.
Collision at Sea
The risks for collisions at sea with general marine traffic has already been assessed in Section 3.2.10.1.1, that section would also cover vessels operating on marine maintenance operations on existing telecommunications and HVDC interconnector cables and also vessels supporting and working on the Ramsey Sound tidal stream site and other vessels that may be operating on future infrastructure Projects.
Marine Traffic Disruption
The risks for marine traffic disruption with general marine traffic has already been assessed in Section 3.2.10.2.2; that section also covers vessels operating on marine maintenance operations on existing telecommunications and HVDC interconnector cables and also vessels supporting and working on the Ramsey Sound tidal stream site and other vessels that may be operating on future infrastructure Projects.
Damage to Existing Submarine Telecommunications Cable
The risk of damage to existing telecommunications submarine cable infrastructure is at its highest during the construction and decommissioning phases as installation operations will happen up to, over and past the crossing point identified in Section 3.7.2.6.1. During O&M operations the risk is the same as during construction and decommissioning, but this is only applicable if there is a submerged plant failure at or proximate to the crossing point, usually within three times water depth, in which case the risk is considered the same as during the other two phases.
The consequences of a damaging an existing submarine telecommunications cable has been considered to have a severity rating of “Severe”, with the likelihood of this happening deemed to be “Unlikely”.
The rationale for the risk scoring has been based on the worst-case scenario of damage to the cable resulting in a loss of commercial traffic of the cable being crossed.
Damage to Existing HVDC Interconnector Submarine Cable
The risk of damage to existing HVDC Interconnector submarine cable infrastructure is at its highest during the construction and decommissioning phases as installation operations will happen up to, over and past the crossing point identified in Section 3.7.2.7. During O&M operations the risk is the same as during construction and decommissioning, but this is only applicable if there is a submerged plant failure at or proximate to the crossing point, usually within three times water depth, in that case the risk is considered the same as during the other two phases.
The consequences of a damaging an existing submarine HVDC Interconnector cable has been considered to have a severity rating of “Severe”, with the likelihood of this happening deemed to be “Unlikely”.
The rationale for the risk scoring has been based on the worst-case scenario of damage to the cable resulting in a loss of transmission capability of the cable being crossed.
[bookmark: _Ref216960668]Project Mitigations To Reduce Risk To Offshore Infrastructure & Construction
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place, not only with vessels working on the Project, but also offshore infrastructure and vessels associated with other offshore infrastructure maintenance and construction.
Damage to Beaufort Cable Post Installation/Anchor Fouling
The risks for damage to the Beaufort cable system post installation and from anchor fouling has already been assessed in Section 3.2.10.2.4; that section also covers vessels operating on marine maintenance operations on existing telecommunications and HVDC interconnector cables and also vessels supporting and working on the Ramsey Sound tidal stream site and other vessels that may be operating on future infrastructure Projects.
Collision at Sea
The risks for collisions at sea with general marine traffic has already been assessed in Section 3.2.10.2.1; that section would also cover vessels operating on marine maintenance operations on existing telecommunications and HVDC interconnector cables and also vessels supporting and working on the Ramsey Sound tidal stream site and other vessels that may be operating on future infrastructure Projects.
Marine Traffic Disruption
The risks for collisions at sea with general marine traffic has already been assessed in Section 3.2.10.2.2; that section would also cover vessels operating on marine maintenance operations on existing telecommunications and HVDC interconnector cables and also vessels supporting and working on the Ramsey Sound tidal stream site and other vessels that may be operating on future infrastructure Projects.
Damage to Existing Submarine Telecommunications Cables
There are a number of mitigations that will be in place to minimise and mitigate the risk of damage to existing submarine telecommunications cables during the installation of the Project; these are highlighted below and detailed further in this section.
1. Identification of existing asset.
102. Existing asset as-laid data.
103. Pre-Crossing checklist.
104. Approved informal crossing agreement/MOP.
105. Cable installers MOP/Risk Assessment & Method Statement (RAMS).
During a marine survey magnetometers are used to located existing subsea infrastructure. Identification of the cable can be dependent on a number of factors such as cable burial depth and size and quantity or armour wires. If the cable is identified during the marine survey this assists in negotiations with the asset owner on reducing and minimising the safety working and exclusion zones for intrusive burial operations; if it is not possible to identify the cable during the survey then this may increase the safety working and exclusion zones.
As part of the negotiations with the existing subsea infrastructure owner it is good industry practice to request a copy of the as-laid data for the cable being crossed. This as-laid data is then used as a layer in the installation vessels navigation and survey systems to inform the vessel of the proximity of the existing cable and to plan the MOP and RAMS for the installation activities, burial operations and crossing of the existing asset.
As no formal legal crossing agreement is required for a submarine telecoms cable crossing another submarine telecoms cable it is good industry practice to go through a check list ahead of the planned installation with the existing asset owner. The check list identifies and collates information on the status of the cable being crossed, the engineering of the crossing, any requirements for shipboard representatives and also notifications required associated with the installation and cable crossing.
Following from the pre-crossing checklist, this data will formalise the crossing agreement in lieu of a formal crossing agreement, this will include the agreed MOP/RAMS to be used to ensure the cable and crossing are executed as planned.
At the time of the cable installation the cable installation contractor will have established MOPs for the entire cable installation end to end, this will also include the crossing locations of other telecoms assets, just before installation and ahead of the crossing, RAMS meetings will be held to ensure that all parties onboard are aware of the asset and the crossing engineering requirements along with the required notifications to the asset owner. 
Damage to Existing HVDC Interconnector Submarine Cable
There are a number of mitigations that will be in place to minimise and mitigate the risk of damage to existing HVDC Interconnector submarine cables during the installation of the Project; these are highlighted below and detailed further in this section.
1. Identification of existing asset.
107. Existing asset as-laid data.
108. Pre-Crossing checklist.
109. Formal crossing agreement/MOP.
110. Cable installers MOP/RAMS.
During a marine survey magnetometers are used to located existing subsea infrastructure, identification of the cable can be dependent on a number of factors such as cable burial depth and size and quantity or armour wires. If the cable is identified during the marine survey this assists in negotiations with the asset owner on reducing and minimising the safety working and exclusion zones for intrusive burial operations. If it is not possible to identify the cable during the survey then this may increase the safety working and exclusion zones.
As part of the negotiations with the existing subsea infrastructure owner it is good industry practice to request a copy of the as-laid data for the cable being crossed. This as-laid data is then used as a layer in the installation vessels navigation and survey systems to inform the vessel of the proximity of the existing cable, this as-laid data will be used to plan the MOP and RAMS for the installation activities, burial operations and crossing of the existing asset.
As a formal legal crossing agreement is required for a submarine telecoms cable crossing a power cable, it is good industry practice to go through a check list ahead of the planned installation with the existing asset owner. The check list identifies and collates information on the status of the cable being crossed, the engineering of the crossing, any requirements for shipboard representatives and also notifications required associated with the installation and cable crossing.
Following from the pre-crossing checklist, this data will formalise the formal crossing agreement, this will include the agreed MOPs/RAMS to be used to ensure the cable and crossing are executed as planned as well as the legal requirements including liabilities and responsibilities of both parties.
At the time of the cable installation the cable installation contractor will have established MOPs for the entire cable installation end to end, this will also include the crossing locations of power cable assets, just before installation and ahead of the crossing, RAMS meetings will be held to ensure that all parties onboard are aware of the asset and the crossing engineering requirements along with the required notifications to the asset owner.
Offshore Infrastructure & Construction Revised Risk Scoring
Following the initial risk scoring in Section 3.7.4.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.7.4.2; these are shown in Table 41.
[bookmark: _Ref216949948][bookmark: _Toc244864274]Table 41: Offshore Infrastructure & Construction Impact Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Damage to Beaufort Cable Post Installation/Anchor Fouling
	5
	5
	5

	Collision at Sea
	5
	[bookmark: _Ref218686674]5[footnoteRef:10] [10:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 33 are considered the lowest likelihood, but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	5

	Marine Traffic Disruption
	4
	49
	4

	Damage to Existing Submarine Telecommunications Cable
	5
	59
	5

	Damage to Existing HVDC Interconnector Submarine Cable
	5
	59
	5



Summary of Offshore Infrastructure & Construction & Mitigations
When considering the potential impacts and risks to offshore infrastructure and construction as a result of the implementation of the Project, the periods of the highest risk are primarily during the construction and decommissioning stages when the highest Project marine vessel activities are present. The activities that could potentially be the most prevalent are a collision at sea, fouling of a ships anchor and the potential for damage to other seabed assets and infrastructure.
With the planned mitigations for the Project these risks are reduced considerably and to within acceptable and manageable limits, as long as the Project vessels and other maritime users are fully informed with all the relevant navigational data, aids and adhere to the stated maritime regulations and the installation vessel adheres to the agreed crossing agreements, MOPs and RAMS.
[bookmark: _Ref216435492][bookmark: _Toc244864224]Military Activities & Manoeuvre Areas
Introduction
Military activities and manoeuvres can have an impact on a number of activities related to the planning, provision and maintenance of a submarine cable system. The installation, maintenance and decommissioning can also have impacts to military activities and manoeuvre areas.
The avoidance of existing, and consideration of military activity and manoeuvre areas is routinely considered when planning a submarine cable system. For the proposed Project, through route engineering activities it has been possible to avoid all charted and known military activity areas.
[bookmark: _Ref217042423]Existing Baseline Analysis
A review of the British Admiralty charts undertaken for the area of the Project has identified that there are no charted exercise areas or firing practice areas along or immediately proximate to the proposed cable route.
The nearest charted firing practice areas are the Castlemartin Ranges, which are clearly charted on the Admiralty charts and are over 15km to the South of the route so not considered to be proximate or at risk from any Project activities.
Within St Brides Bay there is a charted Research Area, shown in Figure 96 below. There is an associated note on BA1478 that states “Oceanographic instruments may be found within the research area (51o 49’N 5o 16’W) in St Brides Bay, Mariners are cautioned against anchoring within the area”.
[image: ]
[bookmark: _Ref217041336][bookmark: _Toc244864388]Figure 96: St Brides Bay Charted Research Area
Very little public information is available on the research area. Anecdotal information was received that the research area is no longer within use. The route of the cable was engineered such as to avoid as much of the research area as possible and there are only two small areas where the is any interaction.
As part of the investigations into potential military activities within this area, the Defence Infrastructure Organisation (DIO) Safeguarding team were contacted and the proposed route of the cable passed to them to see if there were any interactions with any uncharted infrastructure or to identify any conflicts with exercise areas. Below is a summary of the responses received from the Assistant Safeguarding Manager.
1. The cable route could possibly affect MOD safeguarding maritime assets and interests.
112. The charted research area is not associated with any MOD infrastructure.
Following further communications it was determined that there were no subsea assets that the Project needed to be aware of, but the cable route did fall into an area where repeated marine surveys were regularly undertaken but there was no requirement to re-route the cable, but confirmation of any changes to the seabed profile post installation would be required.
Future Baseline Analysis
It is not believed that the status of the Research Area will change from its current status. As part of the Project a proximity check with TCE was undertaken, which indicated that there were no proximate assets flagged within this area which indicates that the anecdotal information about the redundant status of the research area may be correct.
It is not expected that the existing charted firing range areas will be expanded from their current configuration.
It is considered that the Project will not have any impact, positive or negative on the current base line in relation to any future baseline condition.
[bookmark: _Ref217043278]Appraisal of Potential Impacts & Risks of The Project on Military Activities & Manoeuvre Areas
An assessment of the potential impacts of the Project has been undertaken; this includes reviewing the vessels operating on the Project during the submarine cables lifetime, namely, the construction, O&M and decommissioning phase.
Due to the nature, proximity and status of the two identified areas/activities in proximity to the proposed cable system, the activities identified in Section 3.7 are considered to be at potential risk during the construction, O&M and decommissioning stages of the Project. the following activities have been identified as potentially having some risk.
The relevant activities are shown below and further detailed in Table 39 along with the identified risks.
1. St Brides Bay Research Area.
1. Military Seabed Surveys.
[bookmark: _Toc244864275]Table 42: Potential Impacts to Military Activities & Manoeuvre Areas
	Project Phase
	Damage to Research Area Equipment
	Collision at Sea
	Marine Traffic Disruption

	Construction
	X
	X
	X

	O&M
	X
	X
	X

	Decommissioning
	X
	X
	X



The damage to equipment within the research area and potential disruption to research and military survey vessels is considered to be a risk during all three phases of the Project.
The risk of collisions at sea and marine traffic disruption between Project vessels and vessels operating on or near the Project vessels has been considered. The potential impacts for collisions at sea and marine traffic disruptions during the O&M phase of the Project are assumed to be when the submarine cable is installed and operational and there are no submerged plant faults on the cable that require a marine repair operation. Should there be a requirement for a marine repair operation, the potential impacts should be considered the same as during the construction phase, but noting that a marine repair operation is generally between three and five days (excluding weather interruptions) so is significantly shorter than the installation and decommissioning phases of the Project, and will have significantly less impact to other marine traffic.
[bookmark: _Ref217045894]Military Activities & Manoeuvre Areas Impact Initial Risk Scoring
This section looks at the impact to military activities and manoeuvre areas identified in Section 3.8.4 within the Project area during the three primary phases of the Project. each of these has been scored using the risk matrix in Section 3.2.2; these risk scores are based on the risk assessment of the Project on Offshore Infrastructure and activities prior to any mitigations being implemented.
[bookmark: _Ref217043803][bookmark: _Toc244864276]Table 43: Military Activities & Manoeuvre Areas Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Damage to Research Area Equipment
	10
	10
	10

	Collision at Sea
	10
	[bookmark: _Ref218695596]5[footnoteRef:11] [11:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 35 are is considered the lowest likelihood, but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	10

	Marine Traffic Disruption
	8
	810
	8



The following sections quantify the risks and risk scoring identified in Table 43.
Damage to Research Area Equipment
The risk of damage to existing equipment within the research area is at its highest during the construction and decommissioning phases as installation operations will take place through the two small sections of the charted area. During O&M operations the risk is the same as during construction and decommissioning, but this is only applicable if there is a submerged plant failure at or proximate to the two areas where the cable passes through the charted area, in which case the risk is considered the same as during the other two phases.
The consequences of a damaging any existing research area equipment have been considered to have a severity rating of “Severe”, with the likelihood of this happening deemed to be “Unlikely”.
The rationale for the risk scoring has been based on the worst-case scenario of damage to any research equipment resulting in a loss of data collation and requiring replacement equipment to be deployed.
Collision at Sea
The risks for collisions at sea with general marine traffic has already been assessed in Section 3.2.10.1.1; that section would also cover vessels operating on any work within the research area and military survey operations.
Marine Traffic Disruption
The risks for marine traffic disruption at sea with general marine traffic has already been assessed in Section 3.2.10.2.2; that section would also cover vessels operating on any work within or associated with the research area and military survey vessels.
[bookmark: _Ref217045929]Project Mitigations To Reduce Risk To Military Activities & Manoeuvre Areas
In order to reduce the identified risks down to a level that is ALARP certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place, not only with vessels working on the Project, but also offshore equipment and vessels associated with the research area and military vessels.
Damage to Research Area Equipment
There are a number of mitigations that will be in place to minimise and mitigate the risk of damage to existing equipment within the research area during the installation of the Project; these are highlighted below and detailed further in this section.
1. Identification of existing asset.
1. Existing asset as-laid data.
1. Cable installers MOP/RAMS.
During a marine survey magnetometers are used to located existing subsea infrastructure, identification of the infrastructure can be dependent on a number of factors such as burial depth, size and design of equipment. If any infrastructure is identified during the marine survey this assists in negotiations with the asset owner on reducing and minimising the safety working and exclusion zones for intrusive burial operations. If it is not possible to identify the cable during the survey then this may increase the safety working and exclusion zones.
As part of the negotiations with the existing subsea infrastructure owner it is good industry practice to request a copy of the as-laid data for the relevant infrastructure. This as-laid data is then used as a layer in the installation vessels navigation and survey systems to inform the vessel of the proximity of the existing infrastructure, and to plan the MOP and RAMS for the installation activities, burial operations and crossing of the existing asset.
At the time of the cable installation the cable installation contractor will have established MOPs for the entire cable installation end to end, which will also include the proximate locations of other seabed infrastructure. Immediately before installation and ahead of the crossing, RAMS meetings will be held to ensure that all parties onboard are aware of the asset and the engineering requirements along with the required notifications to the asset owner.
Collisions at Sea
The mitigations for collisions at sea with general marine traffic has already been assessed in Section 3.2.10.2.1; that section would also cover vessels operating on the research area and also military survey vessels
Marine Traffic Disruption
The mitigations for marine traffic disruption at sea with general marine traffic has already been assessed in Section 3.2.10.2.2; that section would also cover vessels operating on the research area and also military survey vessels.
Military Activities & Manoeuvre Areas Revised Risk Scoring
Following the initial risk scoring in Section 3.8.4.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.8.4.2, these are shown in Table 44.



[bookmark: _Ref217045986][bookmark: _Toc244864277]Table 44: Military Activities & Manoeuvre Areas Impacts Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Damage to Research Area Equipment
	5
	5
	5

	Collision at Sea
	5
	[bookmark: _Ref218695836]5[footnoteRef:12] [12:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 36 are considered the lowest likelihood, but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	5

	Marine Traffic Disruption
	4
	411
	4


Summary of Military Activities & Manoeuvre Areas & Mitigations
When considering the potential impacts and risks to military activities and manoeuvre areas as a result of the implementation of the Project, the periods of the highest risk are primarily during the construction and decommissioning stages when the highest Project marine vessel activities are present. The activities that could potentially be the most prevalent are damage to research area equipment, a collision at sea and marine traffic disruption.
With the planned mitigations for the Project these risks are reduced considerably and to within acceptable and manageable limits, as long as both the Project vessels and other maritime users are fully informed with all the relevant navigational data, aids and adhere to the stated maritime regulations and the installation vessel adheres to the agreed installation MOP’s and RAMS.
[bookmark: _Toc244864225]Other Anthropogenic Activities
Introduction
Anthropogenic activities can have impacts on activities related to the planning, provision and maintenance of a submarine cable system, likewise, the installation, maintenance and decommissioning of a submarine cable can have impacts to anthropogenic activities.
The avoidance of areas where high levels of anthropogenic activities are known to exist is routinely considered when planning a submarine cable system. For the proposed Project, through route engineering activities it has been possible minimise any potential impacts on anthropogenic activities.
[bookmark: _Ref220308545]Existing Baseline Analysis
Newgale Beach in Pembrokeshire is a large sand and pebble beach stretching along the East of St Brides Bay. The beach attracts numerous anthropogenic activities; the primary ones are detailed below.
1 Sailing.
2 Surfing.
3 Windsurfing.
4 Kitesurfing.
5 Kayaking.
6 Paddleboarding.
7 Bathing.
8 Walking.
Exact visitor numbers for the beach at Newgale are not readily available but Visit Pembrokeshire’s latest figures are shown in Table 45 below. It has not been possible to find statistics or breakdowns of visitor numbers and type for the Newgale Beach area.
[bookmark: _Ref219985038][bookmark: _Toc244864278]Table 45: Visit Pembrokeshire Economic Volume & Value By Year
	Year
	2019
	2021
	2022
	2023

	Visits
	7 Million
	5.3 Million
	6.6 Million
	6.3 Million

	Economic Value
	£590 Million
	£420 Million
	£594 Million
	604 Million

	Local Employment
	21%
	17%
	22.9%
	23%



It is known that the beach is a popular surfing and kite surfing spot, this is supported by the presence of the Newsurf surf shop on Woodhill Road at the back of the Northern end of the beach and The Big Blue Experience on Newgale Hill, both offer surf school lessons all year round as well as kite surfing and paddle boarding.
Sailing activities around Pembrokeshire are high with it being one of the premier sailing areas in South Wales. The nearest sailing clubs are located in Milford Haven; Milford Haven Waterway with its sheltered areas and navigable water being one of the best locations. Sailing activity levels off Newgale and St Brides Bay are not readily quantifiable, but Newgale itself is more known for its windsurfing, kitesurfing, surfing and kayaking.
There are three Royal National Lifeboat Association (RNLI) stations situated along the beach. They are not operational throughout the entire year; operational times for 2026 are shown below in Table 46. Schedules for 2027 for the planned Project installation are not available but it is likely they will replicate the 2026 data. All three stations operate a “No Flag = No Lifeguards” policy.
[bookmark: _Ref220050285][bookmark: _Toc244864279]Table 46: Newgale RNLI Stations Operational Times
	Newgale RNLI Station
	Frequency
	Start Date
	End Date
	Start Time
	End Time

	North
	Daily
	20th June
	6th Sept
	1000hrs
	1800hrs

	Central
	Daily
May Half Term
Weekends Only
	20th June
23rd May
6th June
	6th Sept
31st May
14th June
	1000hrs
1000hrs
1000hrs
	1800hrs
1800hrs
1800hrs

	South
	Daily
	20th June
	6th Sept
	1000hrs
	1800hrs



Future Baseline Analysis
As with the difficulty in obtaining accurate information on visitor numbers and usage for the existing baseline, it is very difficult to predict future numbers of visitors and water users. Looking at the visitor numbers in Table 45 it can be seen that during the  COVID-19 pandemic the figures were not recorded due to the national lock downs. Figures following the releasing of the national lock downs indicated that visitor numbers have almost recovered, and appear to have stabilised since; this is reflected also in the economic values as well.
It is difficult to forecast the future baseline analysis for anthropogenic activities, but it is likely that the levels shown since the recovery from the COVID-19 pandemic will remain stable.
It is considered that the Project will not have any impact, positive or negative, on the current base line in relation to any future baseline condition.
[bookmark: _Ref220318998]Appraisal of Potential Impacts & Risks of The Project on Other Anthropogenic Activities
An assessment of the potential impacts of the Project has been undertaken, including reviewing the vessels and equipment operating on the Project during the submarine cable’s lifetime, namely, the construction, O&M and decommissioning phases.
Due to the nature and proximity of a number of the activities identified in Section 3.9.2, the waterborne activities listed below will be considered under a single category for the purposes of risk analysis.
i. Surfing.
ii. Windsurfing.
iii. Kitesurfing.
iv. Kayaking.
v. Paddleboarding.
vi. Bathing.
Walking/general public activities will also be assessed for potential risks and impacts during the Project lifecycle.
Sailing activities are not addressed in this section as they are considered to be addressed under Section 3.2.10, with the mitigations addressed in Section 3.2.10.2 and the risk scoring in Section 3.2.10.3.
The primary impacts have been determined as below.
1 Nearshore Vessel/Cable Interactions – Where there is a potential for waterborne anthropogenic activities to encounter Project vessels or the cable whilst being floated ashore during the SEL.
2 Unauthorised Work Site Access – Members of the public/walkers being able to access the terrestrial work site during the SEL operations.
It is considered that not all of the potential impacts on other anthropogenic activities above may be prevalent during all stages of the Project. Table 39 below identifies at which stage the potential impacts may be present.
[bookmark: _Toc244864280]Table 47: Potential Impacts to Other Anthropogenic Activities
	Project Phase
	Nearshore Vessel/Cable Interactions
	Unauthorised Work Site Access

	Construction
	X
	X

	O&M
	N/A
	N/A

	Decommissioning
	X
	X



The potential impacts for nearshore vessel/equipment interactions and unauthorised work site access during the O&M phase of the Project are assumed to be when the submarine cable is installed and operational and there are no submerged plant or terrestrial faults on the cable that require a marine/terrestrial repair operation. Should there be a requirement for a marine/terrestrial repair operation, the potential impacts should be considered the same as during the construction phase, but noting that a marine repair operational is generally between three and five days (excluding weather interruptions) and a terrestrial repair operation between one to two days, so are significantly shorter than the installation and decommissioning phases of the Project, and will have significantly less impact to other marine and terrestrial users.
[bookmark: _Ref220585015]Other Anthropogenic Activities Impact Initial Risk Scoring
This section looks at the impact to other anthropogenic activities identified in Section 3.9.4 within the Project area during the three primary phases of the Project. Each of these has been scored using the risk matrix in Section 3.2.2; these risk scores are based on the risk assessment of the Project on other anthropogenic activities prior to any mitigations being implemented.
[bookmark: _Ref220319118][bookmark: _Toc244864281]Table 48: Other Anthropogenic Activities Impact Initial Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Nearshore Vessel/Cable Interactions
	12
	8[footnoteRef:13] [13:  During the O&M phase of the Project and when the system is in operation, there will be no vessels operating on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 47 are considered the lowest likelihood but retaining the same severity. If there is a marine fault on the submarine cable system and a repair vessel is required to attend site, then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no shipping associated with the Project.] 

	12

	Unauthorised Work Site Access
	12
	8[footnoteRef:14] [14:  During the O&M phase of the Project and when the system is in operation, there will be no terrestrial works on or in the vicinity of the submarine cable system. Therefore, the risk scoring identified in Table 47 are considered the lowest likelihood but retaining the same severity. If there is a terrestrial fault on the submarine cable system and a repair team are required to attend site, then the risk is similar/the same as during construction or decommissioning. In reality during the operational life of the submarine cable system, the risk is considerably lower as there will be no activities associated with the Project.] 

	12



The following sections quantify the risks and risk scoring identified in Table 48.
Nearshore Vessel/Equipment Interactions
The risk of anthropogenic interactions for waterborne activities is at its highest during the construction and decommissioning phases as installation operations will take place through the nearshore area where the highest likelihood of waterborne activities would be expected to be experienced. During O&M operations the risk is the same as during construction and decommissioning, but this is only applicable if there is a submerged plant failure within the nearshore area. Any repair operations further offshore would decrease the risk as the likelihood for waterborne activities being present decreases.
The consequences of an interaction between waterborne activities and nearshore vessels and the cable on floats during the SEL operation has been considered to have a severity rating of “Very Serious”, with the likelihood of this happening deemed to be “Possible”.
The rationale for the risk scoring has been based on the worst-case scenario of a waterborne activity patron coming into contact with one of the nearshore support vessels, the cable whilst on floats during the SEL and the absolute worst-case scenario, the MLV.
Unauthorised Work Site Access
The risk of interactions with walkers/members of the public is at its highest during the construction and decommissioning phases as during the SEL there will be equipment and operations undertaken at the BMH location. During O&M activities there may be a necessity for the BMH to be opened and work on the cables within it conducted; in this case the disruption will be more localised than during construction activities with a much smaller work site required.


The consequences of an interaction between walkers/members of the public during the SEL is limited to the BMH location and work compound area, due to the HDD punch out being below the MLWM and therefore resulting in no operations on the beach or most of the surrounding terrestrial area. As such the severity rating of “Very Serious” and the likelihood deemed as being “Possible” have been considered appropriate.
The rationale for the risk scoring has been based on the worst-case scenario of a walker/member of the public being able to access the BMH location and site compound during the SEL operations.
[bookmark: _Ref220585045]Project Mitigations To Reduce Risk To Other Anthropogenic Activities
In order to reduce the identified risks down to a level that is ALARP, certain mitigations are planned to be implemented during the Project. The following mitigations are planned and expected to be in place, not only with vessels working on the Project, but also onshore equipment and walkers/members of the public.
Nearshore Vessel/Equipment Interactions
The primary mitigations being put in place to reduce the risk levels for any potential interaction with Project vessels and waterborne anthropogenic activities are already covered in this document. Section 3.2.10.2.1 addresses the potential for collisions at sea and the Project mitigations in place; Section 2.3.3.3.2.2 addresses mitigations in place for security vessels to police the operational area. These mitigations should reduce the likelihood of any interactions with Project vessels and the cable whilst on floats during the SEL, ensuring that all waterborne activities are kept at a safe distance from all Project vessels and the cable during operations.
It is considered that the primary mitigations in place should be sufficient to reduce any risk to an ALARP position. An alternate secondary mitigation could be the use of the RNLI stations at Newgale Beach. Liaison with the RNLI for any Project operational periods outside of normal RNLI operations times could provide an additional level of mitigation and monitoring by the use of flagged areas to exclude waterborne activities in the Project area during Project operations.
Unauthorised Work Site Access
During the Project, all terrestrial operations will be restricted to a confined area at the BMH location. There are no planned operations on the beach area at Newgale.
A site compound will be set up around the BMH location ahead of SEL operations, as detailed in Section 2.3.3.3.2.1. The site compound will be secured with a permitter of Heras or similar type fencing. Access to the compound will be controlled via a gated entrance by onsite security and Project personnel. Onsite toolbox talks and RAMS briefings will be held with all personnel operating in and around the SEL site.
The final size and location of the secure compound will be determined closer to the construction phase of the project, but an indicative compound layout is shown in Figure 97 below.
[image: ]
[bookmark: _Ref220583708][bookmark: _Toc244864389]Figure 97: Indicative SEL BMH Site Compound Perimeter
All operations during the SEL will be conducted from within the site compound. The site compound will be sufficiently sized to allow for the storage of all equipment required during the SEL and sufficient space for any required snap back zones during the pulling of the cable ashore.
Other Anthropogenic Activities Revised Risk Scoring
Following the initial risk scoring in Section 3.9.4.1, a reassessment of the risks has been undertaken considering the mitigations planned in Section 3.9.4.2, as shown in Table 49.
[bookmark: _Ref220585075][bookmark: _Toc244864282]Table 49: Other Anthropogenic Activities Impacts Revised Risk Scoring
	Project Phase
	Construction Phase
	O&M Phase
	Decommissioning Phase

	Nearshore Vessel/Cable Interactions
	8
	4
	8

	Unauthorised Work Site Access
	4
	4
	4



Summary of Other Anthropogenic Activities & Mitigations
When considering the potential impacts and risks to other anthropogenic activities as a result of the implementation of the Project, the periods of the highest risk are primarily during the construction and decommissioning stages for waterborne activities when the highest Project marine vessel activities are present. The activities that could potentially be the most prevalent are interactions between Project vessels and waterborne activities.
With the planned mitigations for the Project these risks are reduced considerably and to within acceptable and manageable limits, as long as both the Project vessels and other waterborne activity maritime users are fully informed with all the relevant warnings and notices to mariners and observe onsite instructions and terrestrial personnel observe posted safety notices and warning signs.






[bookmark: _Toc244864226]ENVIRONMENTAL SCOPING
This section provides information on all potential interactions with environmentally sensitive areas that the planned submarine cable passes through, the cable route has been designed and engineered to minimise any interactions with environmentally sensitive sites, and where there are unavoidable offers mitigations to minimise any long term detrimental impacts.
[bookmark: _Toc244864227]Executive Summary
Red Penguin was commissioned by the Beaufort Purchasers to undertake an environmental assessment as part of the marine licencing of a proposed submarine cable between the ROI (Republic of Ireland) and Wales and a Desk Top Study was delivered in August 2023. After this DTS a revised route has been selected from Kilmore Quay to the ROI/UK EEZ, the route then lands in Newgale, Wales. In alignment with the DTS and for permitting, Red Penguin have put together a high-level environmental assessment overview.
Subsea cables, both power and telecom, are considered critical infrastructure that support the modern world. As critical infrastructure, there is significant importance in adequately burying and protecting these assets. As consequence, the installation and protection of subsea cables results in the interference with the marine environment; it is important for any offshore activity to go through the appropriate permitting process to ensure the marine environment is being protected and not exploited. Yet, it is also critically important for critical infrastructure to be protected. The report uses relevant literature and case studies to discuss the overall impact of subsea cables on the marine environment. Research from the last couple of decades indicates that subsea cables are considered to be a relatively benign addition to the seafloor. Studies suggest that cable leaching is not considered to have a significant impact to the environment. Whilst there is evidence of zinc loss from armoured wires, this was found to decrease over time. Polypropylene yarns may contribute to organic leaching, but this is anticipated to be minimal in salt water; additionally, bioaccumulation of these would only occur from physical ingestion of the yarns by endemic organisms; there is no evidence of this. Furthermore, installed cables are assumed to be relatively benign features to the sea floor. 
This report also focuses on the potential impacts of the installation and maintenance of the proposed Beaufort telecom cable system in and around MPA up to 12NM. In addition, the report also considers broad scale environmental factors and potential effects of installing a telecom cable system across the whole marine environment excluding protected sites; these factors are broadly discussed below. There are two areas of particular interest to the Beaufort cable owners, these being the West Wales Marine SAC and the Pembrokeshire Marine SAC, that the proposed route passes directly though.
An impact assessment of the whole Beaufort cable system was undertaken to highlight the potential risks to the environment. The assessment indicated that the most direct impacts to the surrounding environment will be from the installation phase of the Project, including pre-lay grapnel runs and jetting. These impacts are anticipated to be short-lived and to only disturb the localised area. After installation the installed cable is not anticipated to contribute to any secondary, cumulative or transboundary effects to the surrounding environment. 
The West Wales Marine SAC was established to conserve Harbour Porpoises with the aim to conserve populations and breeding numbers, reduce anthropogenic stressors and reduce damage to habitats. The report highlights three main potential impacts the Beaufort cable route could pose to the SAC:
1. Installation activities may increase anthropogenic noise in the area which could result in physical and behavioural changes to surrounding Harbour Porpoises’ populations.
1. Identified historical mining outfalls along the Pembrokeshire coastline could be disturbed through jetting activities, resulting in re-release of harmful contaminants into the water column.
1. MLV or Crew Transfer Vessels (CTVs) could collide with Harbour Porpoises, resulting in injury or death.  It is concluded that the re-release of contaminants into the water column and collisions with Harbour Porpoises are not anticipated to be a significant risk, therefore no mitigation strategies are recommended. Increases in anthropogenic noise was highlighted to be a direct low/medium risk, but due to the relatively short nature of cable lay operations in comparison to other offshore infrastructure this is not anticipated to be any greater than a medium risk.
The Pembrokeshire Marine SAC was established for protection of several habitats and species, including Grey Seal, shore dock, estuaries, large shallow inlets and bays, sand and mudflats, and reefs. The report identified several potential impacts to the surrounding environment from the installation of the Beaufort cable system; those considered to be a low to medium risk are as follows:
1. Disturbance to sand and mudflats and subsequent fauna found in the area through jetting and shore lay activities.
1. Disturbance to protected feature ‘Large Shallow Inlets and Bays’ through jetting activity.
1. Disturbance to breeding grounds and behaviour of Grey Seals in the area. To mitigate the impact to sand and mudflats from jetting activities, HDD may be used, minimising the impact to surface sediments and the fauna that inhabit the area. 
The report concludes that the installation and maintenance of the Beaufort cable system will have a low to medium impact on the surrounding marine environment. Initially, there will be some direct impacts from the use of heavy machinery and jetting equipment, but these impacts are expected to be short lived and localised to the cable route. Anthropogenic pressures are not expected to significantly increase underwater noise to levels exceeding that of nearby shipping. The cable itself is considered to be a relatively benign addition to the sea floor.
[bookmark: _Toc244864228]General Overview
Red Penguin was commissioned by the Beaufort Purchasers to undertake a DTS for a proposed new cable between the ROI and Wales; the study was delivered in August 2023. After this DTS a revised route has been selected from Kilmore Quay to the ROI/UK EEZ, the route then lands in Newgale, Wales.
This report highlights the marine protected sites that the proposed Beaufort cable system directly passes though within the 12NM range of UK waters. The sites in these criteria are the West Wales Marine SAC and the Pembrokeshire Marine SAC, these SACs are relatively large areas. The West Wales Marine SAC is designed to conserve Harbour porpoises with the aim to conserve populations and breeding numbers, reduce anthropogenic stressors and reduce damage to habitats. The Pembrokeshire Marine SAC was selected for protection of several habitats and species, including Grey Seal, shore dock, estuaries, large shallow inlets and bays, and reefs. Beaufort will have to consider these features when commencing operational work in the areas. 
The Skomer, Skokholm and the Seas off Pembrokeshire SPA and St David’s SAC have also been named in the report. Whilst the Beaufort cable route does not pass through these areas, awareness of reasoning for allocation and whereabouts may prove valuable in future permit applications and for wider understanding of the area. Both the SAC and SPA offer protection to a variety of birds and breeding grounds; additionally, St Davids SAC also aims to protect maritime heathlands containing a variety of rare plant and invertebrate species. 
In Irish waters the Beaufort cable system passes directly through the Seas Off Wexford SPA, a relatively large SPA bordering the county of Wexford in the Republic of Ireland. The site combines eight already allocated protected areas to form one large area. The site was allocated for the protection and breeding grounds of 20 bird species offering valuable feeding resources and breeding grounds to the varying bird species all year round, in all seasons. Beaufort cable owners may have to consider migration and breeding period when commencing operations. 
Additional to the Seas Off Wexford SPA, the Saltee Islands SPA and Ballyteige Burrow SPA are also detailed. Neither of these sites are directly crossed by the Beaufort cable, but their relatively proximity to the Kilmore Quay landing point justified their inclusion, for increased awareness. Both SPAs offer protection to a variety or breeding and nesting birds and both sites aim to protect this through reduction of habitat destruction and anthropogenic pressures. 
Outside of the protected areas listed above, the whole marine area that the Beaufort Cable system passes through has been assessed in line with the Marine Works (EIA) regulations 2007.
Factors Considered
The installation operations and future maintenance of the proposed telecom system have been considered against the Marine Works (EIA) Regulations 2007. For the installation and subsequent maintenance of the proposed Beaufort cable system the following factors have been considered: population and human health, biodiversity, environmental and material assets, and cultural heritage.
Potential Effects on the Environment from Telecommunications Cable Installation
Table 50 investigates the potential impacts of the installation and maintenance of the Beaufort cable system, across the whole marine area, including both protected and unprotected marine areas. The table assesses the potential type of effects from; direct, undirect, cumulative, secondary, transboundary, short-term to long-term and potential permanent effects.  These effects are measured against a series of factors listed in the Marine Works (EIA) Regulations 2007.
[bookmark: _Ref217050301] investigates the potential impacts of the installation and maintenance of the Beaufort cable system, across the whole marine area, including both protected and unprotected marine areas. The table assesses the potential type of effects from; direct, undirect, cumulative, secondary, transboundary, short-term to long-term and potential permanent effects.  These effects are measured against a series of factors listed in the Marine Works (EIA) Regulations 2007.
Water Framework Directive Assessment
As part of the marine licence application, a water framework directive assessment has been undertaken, this is shown in Appendix 7 to this report, this assessment makes reference back to sections of this document.
Appendix 11 to this report provides the geotechnical data from the marine survey, this data supports the WFD assessment in Appendix 7.
Biosecurity Risk Assessment
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To support the marine licence application, a marine INNS (Invasive Non-native Species) biosecurity risk assessment and management plan was submitted to the licencing authority NRW, this can be found in Appendix 12 to this report. In addition to Appendix 12, Appendix 15 provides details of the anti-fouling of the MV Cecon Vigor.
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[bookmark: _Ref218696350][bookmark: _Toc244864283]Table 50: Potential Effects on the Environment from Telecommunications Cable Installation
	Potential Effects on the Environment
	Direct or Indirect
	Secondary
	Cumulative
	Transboundary
	Short Term
	Medium Term
	Long Term
	Permanent

	Construction and existence of the Project
	Pre-lay Grapnel Runs and jetting with ROVs will have a direct impact on the seafloor. However, this is localised and will create a trench no wider than approximately 30 cm. Sensitive areas have been avoided where possible and for the whole Project mitigation of damage to the seafloor will be minimised. The trench created is considered to be a medium direct effect on the environment.
	Operations will include ships and heavy machinery - there is a low to no risk of injury or mortality to marine mammals. Appropriate mitigation strategies will be in place; operations will not be conducted during breeding seasons. In addition, the cable itself is considered benign to the environment, posing minimal damage to the environment once installed. Therefore, there are low secondary risks from construction to the environment.
	Operations are usually quick and have a relative low impact on the sea floor. Jetting and pre-lay grapnel runs can cause habitat loss in small areas. Once the cable has been successfully installed, unless it requires a repair, future operations on the seafloor are unlikely. The Project aims to avoid sensitive areas where possible and to future mitigate damage where possible.
	The cable system is to connect between Ireland and the UK. There are no anticipated transboundary risks to the environment from this Project.
	Seafloor will be disturbed in a localised area.
	Cable trench will refill with sediment from area naturally. Redistribution of sediments and colonisation of endemic species are anticipated in trenched area.
	There is low risk of long-term effects to the environment from telecom cable construction and subsequent existence.
	Cable will be left in the seafloor for 25 - 40 years. However, it will be buried and will therefore not cause permeant changes to habitat. In areas where the cable is not buried, the cable will act as a benign feature on the seafloor

	Use of natural resources
	Aggregate sites are avoided during this Project. All vessels used for construction and maintenance will be under MARPOL regulations and as such will have no significant effect on air, water or soil quality within the area. There is to be no significant direct or indirect affect to natural resources.
	There is little to no secondary effect on use of natural resources from the proposed Beaufort Cable System.
	There is little to no cumulative effect on use of natural resources from the proposed Beaufort Cable System.
	There is little to no transboundary effect on use of natural resources from the proposed Beaufort Cable System.
	There is little to no short-term effect on use of natural resources from the proposed Beaufort Cable System.
	There is little to no medium-term effect on use of natural resources from the proposed Beaufort Cable System.
	There is little to no long-term effect on use of natural resources from the proposed Beaufort Cable System.
	There is little to no permanent effect on use of natural resources from the proposed Beaufort Cable System.

	Emissions of pollutants, noise, vibration, light, heat, radiation
	All operational vessels will be under MARPOL regulations; therefore pollution, light, vibration and heat will have a minimal to no direct impact on the Project. Radiation will also have no direct impact from the Project to the environment.
	There are no expected emissions of pollutants, noise, vibration, light, heat or radiation to occur after the installation of the Beaufort Cable System. Cable leaching has been detailed in this report ‘Cable Leaching’, as per Pg 17, cable leeching is not anticipated to be a significant secondary risk to the environment. 
The Beaufort cable system will be an unrepeated system and will only have a low DC voltage running through for monitoring purposes. The Beaufort cable system is an un-repeated submarine cable system, repeated submarine cable systems have a much higher DC operating threshold, these repeated cable systems have been proven to have an EMF output around 1,000 times lower than a HVDC interconnector. The Beaufort cable system has a very low DC monitoring circuit during operation, the EMFs from this will be negligible and will be several orders of magnitude lower again than a HVDC interconnector power cable system.
	Operational activities from ships are no greater than nearby shipping activity, therefore it is anticipated there will be little to no significant cumulative effects of emissions from the Beaufort Cable system to the surrounding environment. No surveys using heavy acoustics equipment is to be used on the Project, therefore cumulative underwater noise is not expected to disturb protected marine mammals in the area.
	There are no expected transboundary effects from emissions of pollutants, noise, vibration, light, heat and radiation anticipated from the Beaufort Cable System during operations or post installation.
	No expected short-term effects from emissions of pollutants, noise, vibration, light, heat and radiation anticipated from the Beaufort Cable System during operations or post installation.
	No expected medium-term effects from emissions of pollutants, noise, vibration, light, heat and radiation anticipated from the Beaufort Cable System during operations or post installation.
	No expected long-term effects from emissions of pollutants, noise, vibration, light, heat and radiation anticipated from the Beaufort Cable System during operations or post installation.
	No expected permanent effects from emissions of pollutants, noise, vibration, light, heat and radiation anticipated from the Beaufort Cable System during operations or post installation.

	Risk to human health, cultural heritage or the environment (e.g. due to disaster to accident)
	There are no expected direct impacts to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System. All vessels will be held to MARPOL standards. In addition, high quality HIRA, HAZOP and HSE standards will be implemented throughout the Project. All historical wrecks in the area have been identified, and the cable has been routed around.
	No expected secondary effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.
	No expected cumulative effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.
	No expected transboundary effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.
	No expected short-term effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.
	No expected medium-term effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.
	No expected long-term effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.
	No expected permanent effects to human health or environment from disasters/accident during operational and maintenance phases of the Beaufort cable System.

	The impact on climate (e.g. nature magnitude or greenhouse gas emissions) and the vulnerability of the Project to climate change 
	All vessels involved in the Project will be under the MARPOL regulations, emissions from this vessel should not contribute significantly more to CO2 atmospheric emissions than from other vessels within the area. 
	No expected secondary effects to the impact on climate. 
	No expected cumulative effects impact on climate.
	No expected transboundary effects impact on climate.
	No expected short-term effects impact on climate.
	No expected medium-term effects impact on climate.
	No expected long-term effects impact on climate.
	No expected permanent effects impact on climate.

	Technologies and substances used
	The Beaufort cable system will use a variety of ships and tools, some of these tools and methods used will have direct effect on seafloor. Wheeled trenching tool with swords deployed into the seabed will produce a trench – 30cm wide trench & 1.5m to 2m deep.

In relation to substances used in cable (refer to Cable Leaching section). It can be concluded that substances and other components of the cable are not anticipated to pose significant direct impacts to the surrounding marine environment.
	Cable leaching is not expected to be a significant secondary risk to the marine environment.
	No expected cumulative effects from technologies and substances used on the environment.
	No expected transboundary effects from technologies and substances used on the environment.
	Marine environment will be initially disturbed by technologies used in installation of cable system. Cable is anticipated to be colonised by benthic communities and sediments to redistribute over cable.
	No expected medium-term effects from technologies and substances used on the environment.
	No expected long-term effects from technologies and substances used on the environment.
	No expected permanent effects from technologies and substances used on the environment.





[bookmark: _Toc244864229]Impact of Submarine Cables on the Environment
Subsea cables, both power and telecom, are considered critical infrastructure that support the modern world. As critical infrastructure, there is significant importance in adequately burying and protecting these assets. As consequence, the protection of subsea cables results in the interference with the marine environment; it is important for any offshore activity to go through the appropriate permitting process’ to ensure the marine environment is being protected and not exploited. Yet, it is also critically important for critical infrastructure to be protected. Subsea Cables have been around for nearly two centuries, and in an ever-modern world it is important that the understanding of subsea cables and their interactions with the marine environment are widely understood. For regulators some of the main concerns to the marine environment from subsea cables are listed below:
1. Cable motion on the seafloor could produce long-term adverse modifications to hard-bottom substrates and biological communities. 
1. Exposed or unburied cables could pose a risk to fishing gear and marine mammals through entanglement. 
1. Increases in conflicts with installation and associated operations of new subsea cable Projects over existing or OOS cables. 
1. Cables may leach into the surrounding marine environment. 
In the past two decades, there has been significant literature and case-studies investigating the above concerns. From these its can be concluded that subsea cables do directly impact the seafloor, however, subsea cables impacts are usually short-lived and have been found colonised with endemic species. This section of the report will discuss the above listed concerns around subsea cables, using relevant literature as evidence for their impact on the marine environment.
Cable Motion on Hard Bottom & Biological Communities
Whenever possible a subsea cable will be routed to avoid sensitive habitats and species to mitigate any damage from a Project to associated hard-bottom substrates and biological communities. At times, when interaction with these environments cannot be avoided, mitigations will be put in place instead. For example, the use of HDD, can be used to avoid trenching in habitats of interest or protection. If a cable needed to be routed through a mudflat or peatbog, then HDD may be used to go under this substrate, so to minimise disturbance to substrates and biological communities. 
Installation of a subsea cable requires the use of heavy machinery and trenching tools to create a trench for the cable to sit in, that for the most part, dependent on its substrate type, is left to naturally fill itself back in. Repeated seabed surveys show restoration of seafloor is fastest where cables are trenched in shallow zones of high energy with a high sediment supply; in cases like this, recovery can take anywhere from weeks to 1-2 years (Kraus & Carter, 2018). In areas of low energy, restoration to seafloor can take up to 8 years; it is also suggested that benthic communities recover at similar rates to associated seafloor recovery, except for in the presence of a subsea cable where studies suggest the cable has little effect on endemic benthic communities existing conditions. 
In the case where burial of the cable cannot be achieved alternative protection methods may be implemented. The use of concrete mattresses, concrete or cast iron half shells, and rock bags can be placed over the cable to protect it; these types of protections are not considered to be permanent features as they can be removed with relative ease from the seabed, when required. The full effects of cable protection on the surrounding marine environments are still being studied. A case study in the Bass Strait, Australia, found that at 1.5 years post installation, the interconnector cable was undetectable by divers in shallow areas and ecological studies over 3.5 years indicated colonisation of cast iron hard shells by endemic species (Sherwood, et al., 2016). It should be noted that the cable was initially jetted in predominantly soft sediments which may have contributed to its relatively fast recovery and colonisation.
For the proposed Beaufort cable system, only iron half shells are intended to be used as a protection measure. In the case of a fault, the omega will be buried using an ROV and jetting.
Risk to Fishers & Marine Mammals
Before 1959, there were 16 reported instances of whale entanglements with submarine cables, dating back to 1877. These entanglements are associated with outdated technology and installation methods. Since 1959, there have been no reported cases of marine mammal entanglement, this is attribute to a range of factors (Wood & Carter, 2009):
1. Development of cables that are less prone to self-coiling.
1. Laying armoured cables under slight tension, minimising suspension and laying non-armoured cables with minimum slack to allow the cable to follow the seabed topography.
1. Avoiding seabed areas where cable suspension is more likely.
1. Burial of cables.
1. Modernised fault repair procedures that minimise cable slack. Therefore, the risk of entanglement of marine mammals in subsea cables is considered to be virtually eliminated. 
The potential for interaction between cable installation operations and the fishing industry is widely accepted. The cable industry strives to achieve good working relations with fishers and other seabed users; throughout the cable lifecycle, from DTS to survey and throughout the permitting process the WFA have been consulted. Fishers using benthic fishing gear, that of trawlers and scallop dredgers, are most likely to be impacted by subsea cables and consequently, a risk to damaging cables. It is strongly advised by the ESCA that fishermen should not fish over charted cables. ESCA also collaborate with KIS-ORCA, to provide a database of subsea cables in UK and European waters, providing notifications for known exposures to reduce the risk of snagging gear. Regular liaison sessions between the fishing and cable industry are held by ESCA, with the overall aim to resolve specific issues and to ensure fair representation of both industries. There is also a snagging procedure in place for if a fisher was to fish over a cable and their gear was to get caught.
Increased Conflicts
It is not unsurprising, in the modern world, that there has been an increase in number of subsea cables, pipeline and offshore infrastructure, particularly regarding the renewable energy sector. This inevitably means there is and will continue to be more cases of crossings of cables between telecommunications cables, power cables and pipelines. The cable industry follows a series of guidelines when approaching a subsea cable crossing, set out by the International ICPC, that aims to reduce conflicts and ensure certain minimum standards. When discussing and negotiating a crossing agreement between two parties it is important to maintain understanding of mutual legitimate concerns and in doing so conflict can be avoided for the majority of the time. 
The increase in offshore developments, including cable installations, can also be viewed as an increase in cumulative impacts to the seabed by regulators. As a result, subsea cable Projects looking to install cables in an already developed area will have to justify the Project to regulators.  
Cable Leaching
Cable leaching refers to the organic and inorganic compounds of a subsea cable leaching into the surrounding biota and substrates. A laboratory study was conducted by Southampton and Bangor Universities for the Isle of Man department of Agriculture Fisheries and Forestry in 2007; the study compared two subsea cables (Light Weight and Double Armour) via two approaches, one in a laboratory seawater setting over four months and one in Southampton Docks over four months (Collins, 2007). 
The study concluded that there was no detection of copper or iron in the area surrounding the cable at 133 days of exposure, there was a detection of zinc loss from the armoured wires of the cable, but this was found to decrease over time. There was no evidence of copper bioaccumulation in surrounding biota, however, unsurprisingly due to the loss of zinc there was evidence of bioaccumulation of zinc in biota. Despite bioaccumulation of zinc, each cable was as well colonised as controls; indicating that cable constituents did not inhibit growth of endemic biota. 
The study also concluded that the most likely cause of organic compounds leaching into the environment was from the twine surrounding the armouring of a cables. The twine can be coal tar impregnated and can be a source of Polycyclic Aromatic Hydrocarbon (PAHs); a toxic compound that is classified as a carcinogen.  It was determined that transmissions of PAHs from the cable into the surrounding area was likely to be minimal in seawater due to limited water solubility. Transmission of PAHs to marine organisms is possible though physical ingestion of fibres by fish, crabs or molluscs, however there was no evidence of ingestion in the study. 
The cable components to be used in the Beaufort cable system can be seen in Figure 7. The cable will have polypropylene yarns outside of the double armour composed of steel wires. Evidence from the above discussed study suggests that subsea cables provide evidence for the attachment of marine biota, additional, cable leaching of zinc may occur but will decrease over time.
In summary, cable leaching is suspected to be minimal and to decrease over time. Unlike pipelines or other offshore marine infrastructure, if a subsea cable is to be physically damaged and subsequently fault/break, there will be no pollution or oil spill produced. The biggest consequence will be loss of communications (The International Cable Protection Committee, 2016).
[bookmark: _Toc244864230]Protected Areas for Consideration
In agreement with the Beaufort cable owners the preferred cable route has been identified, from Kilmore Quay to the ROI/UK EEZ, then landing in Newgale, Wales. This route passes through and relatively close to several MPAs. 
This report will identify any marine areas under protection or special interest that the proposed Beaufort cable route directly passes through. Identified sites will be highlighted in the report, details on the reasoning for their protection and potential considerations Beaufort cable owners should be made aware of will also be conferred. The report also includes areas of special interest that the route does not come into contact with but is relatively close too, details of these areas have been included in the report to increase environmental awareness and aid Beaufort cable owners in potential permit requirements, greater understanding of the area and greater stakeholder relations.
This report also mentions the protected areas outside the UK 12NM area, including the landing area in Ireland. This area of the report can be removed if not required/necessary.
It is important to note that there are several existing, in-service, telecom cables that already pass through identified protected areas detailed within this report.
UK Waters
West Wales Marine SAC
The proposed Beaufort cable route runs directly through the West Wales Marine SAC to land on the Welsh coastline, this site is designed to conserve Harbour Porpoise (Phocoena phocoena) populations, and the status of the area is to maintain site integrity.  
West Wales Marine SAC covers an area of 7,376km2 and extends into the Irish sea from the Llŷn peninsula in North Wales to Pembrokeshire in West Wales. The area almost extends to the EEZ between the Republic of Ireland and Wales, see Figure 98. Within the area the depths of waters largely range between 40-50m, and the site contains a mixture of sediments and substrate including sand, mud, rock and coarse sediment. This range of hard substrate is preferred habitats for the harbour porpoise. 
Ultimately the site is recognised as an area with the top 10% predicted persistent high densities of Harbour Porpoises within the UK (Joint Nature Conservation Committee (JNCC), 2017). The area is of particular importance as a summer habitat for Harbour Porpoises, and during the winter, Cardigan Bay, is identified as one of the more important habitats for Porpoises within the site (JNCC, 2023).
[image: ]
[bookmark: _Ref217053880][bookmark: _Toc244864390]Figure 98: West Wales SAC Site Boundaries Where Beaufort Cables Passes Through
Harbour Porpoises are protected throughout European waters and UK populations of Harbour Porpoises are considered part of wider European populations. Due to the high mobile nature of the species conservation management is focused on site conservation measures, for the West Wales Marine SAC the site aims to reduce pressures that affect integrity of the site, in relation to Harbour Porpoises this would include :
1. killing or injuring harbour porpoise (directly or indirectly);
1. preventing their use of significant parts of the site (disturbance / displacement);
1. significantly damaging relevant habitats; or
1. significantly reducing the availability of prey.
This section has been written to analyse the types and specifications of acoustic equipment used on the project and how the normal use of these could have any adverse impacts on marine mammals, the aim is to set out, in a clear and precautionary manner, whether the listed equipment emits underwater acoustic signals at frequencies and sound levels capable of causing disturbance, auditory injury, or an adverse effect on harbour porpoise within the West Wales marine SAC.

The assessment considers the known hearing sensitivity of harbour porpoise, the operating frequencies and available acoustic output data for each equipment item, and the relationship between those emissions and recognised disturbance and auditory injury thresholds. The assessment distinguishes between equipment that does not transmit underwater sound, equipment operating above the functional hearing range of harbour porpoise, and equipment using medium-frequency acoustic positioning signals that overlap with the species’ sensitive hearing range.
This section addresses Conservation Objectives 1 and 2 (viability of the harbour porpoise population and no significant disturbance). Conservation Objective 3 (supporting habitats, processes and prey) is assessed in Section 4.4.1.1.11 and in-combination effects are assessed in Section 4.4.1.1.12.
Harbour porpoise (Phocoena phocoena) is classified as very high-frequency cetaceans. Published guidance identifies a broad functional hearing range of approximately 200 Hz to 165 kHz, with greatest hearing sensitivity generally within the higher-frequency portion of that range. Behavioural responses have been reported to certain vessel and sonar sounds where frequencies overlap with this sensitive hearing range, particularly where received levels are sufficient to be perceptible above background noise.
[bookmark: _Toc244864284]Table 51: Harbour Porpoise Auditory Information
	Taxon
	Audiometry
	Ear Type
	Auditory Monitoring
	Sound Production
	Click Type
	Ref

	Harbour Porpoise (Phocoena phocoena)
	BEH: 0.3 to 160 kHz
AEP: < 10 to 160 kHz
	Odontocete middle ear, Type 1 cochlea
	0.25a to 220b kHz
	SOC:
ECH: 125 to 200 kHz+
	NBHF
	Audiometry: BEH: Kastelein et al., 2002, as updated by Kastelein, 2010; Kastelein et al., 2010, 2015—n = 3; exclude Andersen, 1970; AEP: Popov et al., 1986; Popov & Supin, 1990; Ruser et al., 2016—n = 28 Anatomical models: Ketten, 1994a; Ketten et al., 2014b; Racicot et al., 2016a Acoustic: Busnel & Dziedzic, 1966; Schevill et al., 1969; Dubrovskii et al., 1971; Møhl & Andersen, 1973; Kamminga & Wiersma, 1981; Wiersma, 1982; Verboom & Kastelein, 1995; Au et al., 1999; Kastelein et al., 1999; Teilmann et al., 2002; Villadsgaard et al., 2007; Hansen et al., 2008; Madsen et al., 2010; Clausen et al., 2011; Kyhn et al., 2013



Harbour porpoise hearing and ear profile. BEH - Behavioural; AEP – Auditory evoked potential (Neurophysical); SOC – Social; ECH – Echoic; NBHF – Narrow-band high-frequency.
Harbour Porpoise Auditory Sensitivity
The most relevant biological receptor is the harbour porpoise auditory system. Harbour porpoise hearing extends across a wide range, but the animal is most sensitive to high-frequency sound, with measured sensitivity commonly reported from approximately 10 kHz to 120 kHz and strongest sensitivity around narrow-band high-frequency echolocation frequencies. Signals outside the functional hearing range, or very substantially above the upper hearing limit, are unlikely to be detected by harbour porpoise.
For assessment purposes, the key distinction is whether an item of equipment transmits acoustic energy within the harbour porpoise hearing range and at a level capable of causing either behavioural disturbance or auditory injury. Behavioural disturbance is concerned with changes such as avoidance, interruption of foraging, increased surfacing or jumping, or temporary displacement. Auditory injury is assessed using temporary threshold shift and permanent threshold shift criteria and is normally associated with higher exposure levels and/or accumulated exposure over time.
The relevant screening criteria used in this document are therefore: whether the equipment is passive; whether the equipment frequency is above 165 kHz; whether the frequency overlaps the sensitive hearing range of harbour porpoise; and whether the available source level information indicates a realistic potential for received levels to exceed disturbance or auditory injury thresholds at ranges relevant to the proposed operation.
Relevant Underwater Noise Thresholds
Behavioural disturbance thresholds are used to identify sound levels at which a response may occur without implying physical injury. Common screening values are 120 dB re 1 µPa SPLrms for continuous sound and 160 dB re 1 µPa SPLrms for non-explosive impulsive or intermittent sound. Harbour porpoise may respond to some high-frequency vessel and sonar sounds at lower received levels, so a precautionary assessment should consider both the frequency overlap and the likely received level at the animal, not only the nominal source level at 1 m.
For the purpose of assessing significant disturbance within the West Wales Marine SAC, the SNCB area-time threshold approach (JNCC, 2020), using the updated Effective Deterrent Ranges (EDRs) (JNCC, 2025), is applied in Section 4.4.1.1.7. The generic SPL thresholds above are included for context only and are not relied upon for the conclusion on disturbance.
Auditory injury thresholds are higher and are assessed using cumulative sound exposure level and, for impulsive sound, peak sound pressure level. For very high-frequency cetaceans, non-impulsive sound thresholds for temporary and permanent threshold shift are typically expressed as cumulative SEL criteria, while impulsive sounds are assessed using both SEL and peak SPL metrics. The listed survey equipment is not comparable to high-energy activities such as piling, blasting or seismic airguns; it comprises positioning systems, echo sounders and measurement sensors.
Accordingly, the key question for this assessment is not whether any item can emit sound, but whether it emits sound within the harbour porpoise hearing range and at a level and duration that could plausibly give rise to disturbance or injury in the proposed marine protected area. Where equipment does not emit acoustic signals, or operates at frequencies above harbour porpoise hearing, no adverse effect pathway is identified. Where equipment operates in the 20–31 kHz range, a potential interaction pathway exists and should be managed through operational controls if the equipment is to be used.
[bookmark: _Ref244862372]Auditory Damage Thresholds (Level A Harassment)
ADT sound levels define the point where produced noise is intense enough, or lasts over a sufficiently long period, to cause physical fatigue or injury to the porpoises’ ears. This damage is categorised as either TTS (Temporary threshold shift), which is temporary hearing loss, where hearing sensitivity becomes reduced but eventually recovers, or a PTS (Permanent threshold shift) which is irreversible, permanent hearing damage. As harbour porpoises are VHF cetaceans, their specific TTS and PTS thresholds are strictly defined by the type of sound, either impulsive or non-impulsive. 
For non-impulsive, continuous noise, the threshold for TTS onset is 153 dB re 1 uPa²s (Measured as cumulative sound exposure level, SEL), and the PTS onset threshold is 173 dB re 1 uPa²s.
For impulsive noise, a dual metric is used. TTS onset occurs at 140 dB re 1 uPa²s (SEL) or a peak SPL of 196 dB re 1 uPa, and PTS onset occurs at 155 dB re 1 uPa²s (SEL) or a peak SPL of 202 dB re 1 uPa. When evaluating impulsive sounds, whichever dual metric (SEL or peak SPL) results in the largest impact radius must be used. 
Furthermore, recent data has highlighted a major discrepancy for high-frequency non-impulsive sounds; above 20 kHz, the actual noise levels required to induce TTS in harbour porpoises can be up to 35 dB higher than the predictive models suggest. This could be due to ‘auditory gain control’, a biological mechanism where porpoises reflexively reduce their own hearing sensitivity by up to 40 dB when they anticipate loud high-frequency sounds (range of 20-80 kHz).
Assessment of Listed Survey Equipment
The following equipment is present on the project installation vessel and ROV during operations.
[bookmark: _Toc244864285]Table 52: Project Survey & Acoustic Equipment
	Equipment Category
	System
	Type
	Typical Operating Frequency
	Typical Acoustic Output Power
	Max Range (m)
	Risk Level

	Installation Vessel Positioning & Navigation
	1 x USBL systems
	1 x Kongsberg HiPAP 502
	21-31
	190 (dB rel 1uPa @ 1m) (for 180° transducer/beamwidth)
	2000
	High

	
	1 x Single beam echo sounder
	1 x Furuno FE700
	50 (35° beamwidth) or 200 (6° beamwidth)
	N/A
	5-800 (Basic display range); TVG Working depth reaches 150m (200 kHz) and 350 (50kHz)
	Medium to Low

	
	1 x Sound velocity probes
	SAIV STD204
	N/A (Passive)
	N/A
	up to 6000 depth
	None

	
	8 x Subsea mini beacon
	Kongsberg cNODE MiniS
	20 to 30
	188 MSL (dB rel 1uPa @ 1m) (for 180° transducer/beamwidth)
	3000+
	High

	IKM WR200 ROV
	USBL Position
	Kongsberg cNODE MiniS 34-180
	20 to 30
	188 MSL (dB rel 1uPa @ 1m)
	3000+
	High

	Capjet ROV Sensors
	USBL Position
	Kongsberg cNODE MiniS 34-180
	20 to 30
	188 MSL (dB rel 1uPa @ 1m)
	3000+
	High

	
	Sound Velocity Sensor
	Valeport Mini SVS
	2500
	N/A
	0.025, 0.05, 0.1
	None

	
	MBES
	R2Sonic MBE 2020/2024
	200-400, optional 700 (for 2020); 170-450, optional 700 (for 2024)
	N/A
	 Up to 200m sounding depth (2020); Up to 500m sounding depth (2024)
	Very Low to None



The Kongsberg HiPAP 502 is an active subsea Ultra-Short Baseline (USBL) acoustic positioning system operating in the medium-frequency (MF) band, with a typical operating frequency range of 21–31 kHz and a source level of approximately 190 dB re 1 µPa @ 1 m for the relevant 180° transducer configuration. This frequency range lies within harbour porpoise hearing and within a frequency band where behavioural responses to sonar-like signals have been reported. On a precautionary basis, this system represents the principal item of potential acoustic concern if operated without controls in proximity to harbour porpoise.
The Kongsberg cNODE MiniS units associated with the ROV and Capjet survey sensors operate in a similar medium-frequency band, with the document identifying frequencies of 20–30 kHz and a maximum source level of approximately 188 dB re 1 µPa @ 1 m for the 34-180 transducer. These units therefore also overlap with harbour porpoise hearing sensitivity and should be treated as acoustic positioning equipment with a potential behavioural disturbance pathway. The risk is materially different from passive or ultrasonic sensors because the cNODE units intentionally transmit underwater acoustic signals.

The Furuno FE700 single beam echo sounder can operate at a user-selectable 50 kHz or 200 kHz. At 200 kHz, the frequency operates with a narrow directional beam width of 6° and is significantly above the accepted 165 kHz upper functional hearing limit for harbour porpoise and is therefore unlikely to be detected by the species. Use at 200 kHz is therefore the preferred operating mode where practicable within the marine protected area.
At 50 kHz mode, the FE700 operates with a conical beam of 35°. Pulse durations range from 0.25 mx (at shallow display depths of 5-20 m, pulse repetition rate (PRR) of 630 pulses/min) to 3.60 ms (at deep display ranges of 400-800 m, PRR of 41 pulses/min). This corresponds to an extremely low duty cycle of approximately 0.25%, meaning the transducer is silent for more than 99.75% of the operating time.  While a localised behavioural disturbance pathway cannot be excluded as the emitted 50 kHz signal falls within the Harbour Porpoise optimal hearing band, the potential for impact is strictly limited by the narrow downward-pointing beam (35°), rapid spherical spreading loss, and the ultra-low duty cycle (<0.26%).
JNCC (2025) only defines EDRs for single beam and multibeam echo sounders operating at 12 kHz or below, because higher frequencies attenuate rapidly and the potential for disturbance is much reduced. The FE700 (50 kHz or 200 kHz) and the R2Sonic MBES (170 kHz and above) are therefore outside the categories for which an EDR is required. As a precaution, the FE700 is nevertheless treated as co-located with the vessel USBL, so any disturbance it causes is contained within the USBL EDR assessed against the area-time thresholds in Section 4.4.1.1.7. The FE700 will be operated at 200 kHz by default (Section 4.4.1.1.9).
The SAIV STD204 is a passive measurement probe and does not rely on active underwater acoustic transmission to collect data. On that basis, no acoustic emission pathway is identified and no adverse effect on harbour porpoise is anticipated from use of this instrument.
The Valeport Mini SVS uses a very short-path sound velocity measurement at an acoustic frequency of approximately 2.5 MHz. This is substantially above the harbour porpoise functional hearing range, and the measurement path is highly localised. The frequency is therefore not expected to be audible to harbour porpoise, and the equipment is not considered capable of causing behavioural disturbance or auditory injury.
The R2Sonic Sonic 2020/2024 multibeam echo sounders operate at frequencies at or above approximately 170 kHz, with the Sonic 2024 operating across 170–450 kHz and optional higher-frequency operation. These frequencies are at, or above, the upper functional hearing limit of harbour porpoise and are substantially displaced from the species’ most sensitive range. The systems are therefore unlikely to be detected by harbour porpoise and are not expected to produce an adverse effect on the species.
Comparison of Equipment Emissions With Harbour Porpoise Sensitivity
The comparison demonstrates that most listed equipment either does not emit active underwater sound or operates at frequencies above the harbour porpoise hearing range. The acoustic interaction pathway is limited to the USBL/positioning equipment operating around 20–31 kHz and the Furuno FE700 if operated at 50 kHz. These frequencies are within the harbour porpoise hearing range and therefore require management. Conversely, the SAIV STD204, Valeport Mini SVS, and R2Sonic MBES units do not present a credible adverse-effect pathway on the basis of frequency and operating characteristics.
Where USBL or other medium-frequency acoustic positioning equipment is required, it will be operated in accordance with the mitigation measures committed to in Section 4.4.1.1.9.
[bookmark: _Ref244862635]Auditory Injury Exposure Assessment
A precautionary cumulative sound exposure calculation has been undertaken for the loudest source identified, the Kongsberg HiPAP 502 (source level 190 dB re 1 µPa @ 1 m). This demonstrates that there is no Likely Significant Effect (LSE) in respect of auditory injury. The cNODE MiniS units (188 dB re 1 µPa @ 1 m) are 2 dB quieter and are therefore covered by this calculation.
In line with Southall et al. (2019), sonar and acoustic positioning signals are treated as non-impulsive. The VHF cetacean onset thresholds of 153 dB re 1 µPa²s (TTS) and 173 dB re 1 µPa²s (PTS) cumulative SEL therefore apply. At the HiPAP operating frequencies (21–31 kHz), the VHF auditory weighting function reduces received levels by less than 1 dB, so unweighted levels have been used as a conservative approximation.
The calculation assumes a ping duration of 10 ms and a ping rate of 1 Hz [to be confirmed against the HiPAP transmit settings to be used by the contractor]. It uses spherical spreading (20 log R) plus seawater absorption of 4 dB/km at approximately 25 kHz, over a 24-hour exposure window. Two scenarios have been assessed: an animal remaining stationary at a fixed range for 24 hours (a physically unrealistic, worst case), and an animal swimming away from the source at 1.5 m/s (the standard assessment assumption).
[bookmark: _Toc244864286]Table 53: HiPAP 502 Auditory Injury Exposure Calculation Summary
	Parameter
	Value
	Comment

	Source level
	190 dB re 1 µPa @ 1 m
	Manufacturer value (180° transducer)

	Ping duration / rate
	10 ms / 1 Hz
	Assumed – to be confirmed

	Single-ping SEL @ 1 m
	170 dB re 1 µPa²s
	SL + 10 log10(0.01 s)

	Peak SPL @ 1 m
	≈ 193 dB re 1 µPa
	Below VHF impulsive TTS (196 dB) and PTS (202 dB) peak thresholds even at 1 m

	PTS range – stationary animal (24 h)
	≈ 190 m
	Unrealistic, worst case

	TTS range – stationary animal (24 h)
	≈ 1.2 km
	Unrealistic, worst case

	PTS range – fleeing animal (1.5 m/s)
	Not reached
	Max SELcum 171.3 dB even if the animal starts 1 m from the transducer



The PTS onset threshold is not reached for a fleeing animal, even at the transducer face, and TTS onset would require an animal to start within approximately 30 m of an operating transponder. Peak sound pressure levels are below the impulsive injury thresholds even at 1 m. These ranges also fall well within the 500 m mitigation zone that may be monitored before USBL start-up (Section 4.4.1.1.9). The research summarised in Section 4.4.1.1.3, showing that TTS in harbour porpoise above 20 kHz occurs at levels well above the predictive thresholds, indicates that these ranges are themselves conservative.
A manufacturer source level for the Furuno FE700 at 50 kHz is not available. However, with a 35° downward-pointing beam and a duty cycle below 0.26%, its cumulative exposure will be substantially lower than that of the HiPAP 502. At 200 kHz it is inaudible to harbour porpoise.
On this basis, no LSE of auditory injury (TTS or PTS) to harbour porpoise is predicted from any of the listed equipment.
[bookmark: _Ref244861951]Behavioural Disturbance Assessment Against SAC Area-Time Thresholds
JNCC (2020) advises that a plan or project, individually or in combination, would result in significant disturbance if it excludes harbour porpoise from more than 20% of the relevant area of the site in any given day, or from an average of 10% of the relevant area of the site over a season. The area from which porpoise may be excluded is estimated using Effective Deterrent Ranges (EDRs).
JNCC (2025) now provides a default EDR of 3 km for Ultra-Short Baseline (USBL) positioning systems. Reported and estimated behavioural response ranges for USBL span less than 0.1 km to 4.1 km, and the SNCBs recommend the upper end of the 2–3 km range recommended by Majewska et al. (2025). This EDR has been applied to the HiPAP 502 and to each cNODE MiniS transponder.
The West Wales Marine SAC covers 7,376 km², and the whole site is identified as important summer habitat for harbour porpoise (JNCC, 2023). A smaller area around Cardigan Bay is also identified as important in winter. The relevant area for the summer season (April to September) is therefore the whole site. The 20% daily threshold equates to 1,475 km² and the 10% seasonal threshold to an average of 738 km² per day. 
As the installation vessel moves along the route, the area disturbed each day is a swept corridor: A = 2 × EDR × D + π × EDR², where D is the distance progressed per day. A precautionary progress rate of 24 km/day (1 km/h continuous) has been assumed, because a faster rate gives a larger daily footprint. This exceeds the planned lay and burial rate of 300–500 m/hr (7.2–12.0 km/day) and is therefore precautionary for the main installation operation. The eight seabed cNODE MiniS beacons have conservatively been treated as eight separate, non-overlapping 3 km EDR footprints, although in practice they will largely overlap with the vessel footprint.
The PLGR will progress faster, at 926–2,778 m/hr. Even if the full PLGR within the SAC (approximately 35.6 km) were completed in a single day, the swept vessel footprint would be 2 × 3 × 35.64 + π × 3² = 242.1 km² (3.3% of the site). The PLGR does not require the ROV/Capjet USBL or the seabed cNODE MiniS beacons, so it is within the worst-case daily total in Table 5. Even if the beacons were deployed during the PLGR, the total (468.4 km², 6.4%) would remain well below the 20% daily threshold.
[bookmark: _Toc244864287]Table 54: Worst Case Disturbance Footprint Against West Wales Marine SAC Area-Time Thresholds
	Component
	Calculation
	Area (km2)
	% of SAC

	Vessel USBL (HiPAP 502), ROV/Capjet USBL, FE700 and vessel noise (co-located)
	2 × 3 × 24 + π × 3²
	172.3
	2.3%

	8 × seabed cNODE MiniS beacons (no overlap assumed)
	8 × π × 3²
	226.2
	3.1%

	Worst-case daily total
	
	398.5
	5.4%

	Daily threshold (20% of SAC)
	0.2 × 7,376
	1,475
	20%

	Seasonal threshold (10% average over 183-day summer season)
	0.1 × 7,376
	738 (daily average)
	10%

	Project Seasonal Average (worst case 8 days in SAC)
	8 × 398.5 ÷ 183
	17.4 (daily average)
	0.24%



The worst-case daily footprint (5.4% of the site) is around a quarter of the 20% daily threshold. For the seasonal threshold, the seasonal average is the sum of daily footprints divided by the 183 days of the season. 
The works within the SAC are short. The route within the SAC is approximately 35,640 m from the end of the HDD to the western extremity of the SAC. At the planned operating rates, the shore end landing will take less than 24 hours, the PLGR 12.83–38.49 hours (at 926–2,778 m/hr) and cable lay and burial 71.28–118.80 hours (at 300–500 m/hr). Rounding each operation up to whole days gives a worst case of 8 days of activity within the SAC (1 day shore end, 2 days PLGR and 5 days lay and burial).
As a precaution, the worst-case daily footprint of 398.5 km² has been applied to each of these 8 days, giving a cumulative total of 3,188 km². Averaged over the 183-day summer season, this is 17.4 km² per day, or 0.24% of the site, against the seasonal threshold of 738 km² (10%). If weather downtime or standby with equipment deployed doubled the duration to 16 days, the seasonal average would still only be 34.8 km² (0.47%). The seasonal threshold would only be reached if the worst-case daily footprint occurred on 339 days, which is longer than the season itself. The project alone therefore cannot breach the seasonal threshold.
The West Wales Marine SAC lies partly within Welsh inshore waters, for which NRW provides its own advice. NRW’s position statement PS017 (NRW, 2023) sets out its approach to assessing behavioural disturbance of harbour porpoise from underwater noise. Given the low source levels and short, transient nature of the works, the EDR approach is considered proportionate. 
The project alone therefore does not breach either the daily or the seasonal area-time threshold. There is no adverse effect on site integrity through significant disturbance, and no additional noise management measures (such as rescheduling, alternative technology or noise abatement) are required to meet the thresholds. The mitigation in Section 4.4.1.1.9 is nonetheless committed to as best practice.
[bookmark: _Ref244862976]Vessel & Installation Noise
In addition to the acoustic equipment above, the installation vessel on dynamic positioning, the Capjet burial ROV, the work-class ROV and any support vessels will generate continuous underwater noise, predominantly at low frequencies. Harbour porpoise has been shown to respond to the higher-frequency components of vessel noise, with responses possible at ranges of more than 1 km (Dyndo et al., 2015).
Because these sources are co-located with the vessel and ROV USBL systems, the area over which vessel and installation noise may cause disturbance falls within the 3 km USBL EDR already included in Table 5. It therefore adds no disturbance area beyond that assessed. Vessel and jetting noise are continuous, non-impulsive and well below levels capable of causing auditory injury. The route is also close to the busy shipping approaches to Milford Haven, where vessel noise forms part of the existing baseline.
The installation vessel will be moving slowly during lay and burial operations, so the risk of collision with marine mammals is considered negligible.
[bookmark: _Ref244862064]Marine Mammal Mitigation Measures
The following measures will be implemented during all operations within the West Wales Marine SAC [Red Penguin to confirm these commitments with the Beaufort Consortium before reissue]:
1 Where the system allows, USBL transmit power will be ramped up (soft start) [feasibility to be confirmed with the survey contractor].
2 USBL and transponders will be operated only when positioning is required, at the lowest power consistent with safe and accurate positioning. They will be switched off during transits and extended standby, and seabed beacons will be recovered promptly once no longer required.
3 The Furuno FE700 will be operated at 200 kHz by default. Use at 50 kHz will be limited to occasions when 200 kHz cannot achieve the required depth or data quality, and each such use will be logged.
4 No acoustic deterrent devices will be used.
Conclusions On Adverse Effects on Harbour Porpoises
On the basis of the information provided and assessed, most of the proposed survey equipment is not expected to emit acoustic signals at frequencies and levels capable of disturbing or injuring harbour porpoise. The exposure calculation in Section 4.4.1.1.6 shows that there is no LSE of auditory injury from any listed equipment.
The only items with a behavioural disturbance pathway are the Kongsberg HiPAP 502 and cNODE MiniS systems, and the Furuno FE700 if operated at 50 kHz. Using the JNCC (2025) EDR for USBL, the worst-case daily disturbance footprint is 5.4% of the West Wales Marine SAC, against a threshold of 20%. The worst-case seasonal average is 17.4 km² per day (0.24% of the site), well below the 10% seasonal threshold The project alone will therefore not have an LSE for behavioural disturbance or auditory injury and will not adversely affect Conservation Objectives 1 or 2. In-combination effects are assessed in Section 4.4.1.1.11. Please refer to Figure 99 to observe the project cable route against the SAC area (below).
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[bookmark: _Ref244862684][bookmark: _Toc244864391]Figure 99: Beaufort Cable Route & Associated Special Protected Areas
[bookmark: _Ref244861811]Supporting Habitats, Processes & Prey
Conservation Objective 3 (CO3) for the West Wales Marine SAC requires that the condition of supporting habitats and processes, and the availability of prey, is maintained. Harbour porpoise within the site feed on a wide range of prey, including gobies, sand eels, whiting, herring and squid (NRW, 2016). The site’s habitats are principally coarse sediment and sand (JNCC, 2023). This section assesses how the installation activities could affect these habitats and prey, both temporarily and permanently, including the placement of external cable protection.
[bookmark: _Ref244863161]Temporary Effects
Temporary seabed disturbance will arise from the pre-lay grapnel run (PLGR), cable burial by the Capjet, ROV tracks on the seabed and works at the HDD exit. No boulder clearance or relocation is planned (Section 4.6). The temporary footprint within the is the route length within the SAC is (37.926 km) multiplied by a precautionary 50 m disturbance corridor, which encompasses the PLGR, the lay and Capjet burial ROV tracks and the jetted trench. This gives approximately 1.90 km², or 0.026% of the site (Table 59).
Jet trenching fluidises sediment within the trench. The fine to medium and gravelly sands that dominate the route are expected to resettle within a short distance of the trench, with a thin, localised deposit. Finer material from the clay-bearing sediments in the central section may remain in suspension for longer but will rapidly disperse and dilute. Mobile sandy sediments are expected to recover within months to a few years, and coarser sediments more slowly. Mobile prey such as whiting, herring and squid will be able to avoid the immediate works area. The area of sand eel habitat (none were sighted during the route survey operations) temporarily affected is very small compared with the extent of suitable sandy habitat across the site.
The USBL systems operate above 20 kHz, well above the hearing range of most fish species. Vessel and jetting noise will be temporary and localised to the moving works area. No significant effect on prey availability through underwater noise is therefore predicted.
Permanent Effects
Permanent change is limited to the small footprint of infrastructure that remains on the seabed surface: the Uraduct at the Greenlink crossing, the articulated pipe at the HDD exit, and any short lengths of cable that cannot be buried. No rock placement or concrete mattresses are proposed. The worst-case permanent footprint is set out in Section 4.6.1 (Table 59) and is a negligible fraction of the supporting habitat within the site.
The Beaufort system is a telecommunications cable with a low-current DC power feed to its repeaters. Any electromagnetic field is therefore very weak and localised and is not expected to affect prey species.
Conclusion – Project Alone
Temporary disturbance affects a very small proportion of the site and is expected to recover. The permanent footprint is negligible, and no pathway has been identified for a measurable reduction in prey availability. The condition of supporting habitats and processes, and the availability of prey, will therefore be maintained, and the project alone will not adversely affect CO3.
[bookmark: _Ref244861822]In-Combination Assessment
The Habitats Regulations require that effects on a European site are considered both for the project alone and “in combination” with other plans and projects. The in-combination assessment considers whether the effects of Beaufort, when added to those of other activities affecting the same receptors at the same time, could breach the area-time thresholds (CO2) or affect supporting habitats and prey (CO3), even though Beaufort alone does not.
Other plans and projects will be identified from the NRW marine licence public register, the UK Marine Noise Registry, The Crown Estate, and the Welsh National Marine Plan. Those with potential to overlap in time and space with the Beaufort installation window ([dates to be confirmed]) are screened in Table 55.
[bookmark: _Ref244862899][bookmark: _Toc244864288]Table 55: In-Combination Effects (Plans & Projects)
	Plan/Project
	Relevant Pathway

	Greenlink Interconnector (operational)
	Maintenance activity; seabed footprint at crossing

	Celtic Sea floating offshore wind (Round 5) site investigation surveys
	SBP/USBL noise (3 km EDRs); UXO survey

	Pembrokeshire floating wind demonstration projects
	Construction or survey noise

	Other subsea cable or survey campaigns in St Brides Bay / Cardigan Bay
	SBP/USBL noise; seabed disturbance

	Port of Milford Haven operations and dredging
	Vessel noise; sediment plumes

	MOD activity off Pembrokeshire / Cardigan Bay
	Sonar and explosive noise



For CO2, the EDR footprints of any screened-in activities taking place on the same day as Beaufort are added to the Beaufort worst-case daily footprint (398.5 km²). The combined daily total is then compared with the 1,475 km² threshold, and the combined seasonal average with the 738 km² threshold.
Beaufort uses at most 5.4% of the site per day, leaving substantial headroom within the 20% daily threshold. For CO3, the permanent Beaufort footprint is negligible and does not add materially to the footprint of other projects.
Daily threshold: Beaufort's worst-case daily footprint of 398.5 km² leaves 1,076.5 km² (14.6% of the site) of headroom within the 1,475 km² daily threshold. Using the JNCC (2025) EDRs, the daily threshold would not be exceeded by same-day overlap with up to two other SBP/USBL survey or cable installation campaigns of a similar scale (combined total approximately 1,195 km², 16.2%), low-order UXO clearance or mini-airgun use (5 km EDR, 78.5 km² per location), or high-order UXO clearance with a bubble curtain (10 km EDR, 314.2 km²; combined total 712.7 km², 9.7%).
The only activities that could cause an exceedance in combination with Beaufort are monopile piling without noise abatement or high-order UXO clearance without a bubble curtain. These have a 20 km EDR (1,256.6 km², 17.0% of the site on their own), which would bring the combined total to 1,655.1 km² (22.4%). None of the plans and projects in Table 6 is expected to involve these activities within range of the SAC during the Beaufort installation window. As a safeguard, the Beaufort Consortium will check both registers before mobilisation and will programme the works so that no Beaufort activity within the SAC takes place on the same day as any unabated piling or unmitigated high-order UXO clearance whose EDR overlaps the SAC.
Seasonal threshold: Beaufort's contribution to the seasonal average is 17.4 km² per day (0.24% of the site), around 2.4% of the 738 km² seasonal threshold. This leaves 720.6 km² per day (9.8% of the site) on average for all other activities during the season. Beaufort's contribution would only affect the outcome if other plans and projects were already at or very close to the seasonal threshold on their own, in which case those projects would require their own noise management under the SNCB guidance. Beaufort's contribution to any in-combination seasonal effect is therefore not material.
Conclusion: With the safeguard above, Beaufort will not cause or contribute to a breach of either the daily or the seasonal area-time threshold in combination with other plans and projects and will not adversely affect CO2 in combination. As set out above, the conclusion of no adverse effect on CO3 also applies in combination.
European Protected Species
All cetaceans are European Protected Species (EPS). Within 12 nm (Welsh territorial waters) they are protected under the Conservation of Habitats and Species Regulations 2017 (as amended), and beyond 12 nm under the Conservation of Offshore Marine Habitats and Species Regulations 2017. It is an offence to deliberately capture, injure or kill an EPS, or to deliberately disturb EPS in a way likely to impair their ability to survive, breed or rear young, or to significantly affect their local distribution or abundance. This assessment follows JNCC et al. (2010).
[bookmark: _Toc244864289]Table 56: Cetacean EPS Potentially Present & Hearing Groups
	Species
	Hearing Group (Southall et al., 2019)
	Likely Occurrence Along Route

	Harbour porpoise
	VHF
	Regular, year-round; West Wales Marine SAC feature

	Bottlenose dolphin
	HF
	Regular; Cardigan Bay population ranges along the Pembrokeshire coast

	Short-beaked common dolphin
	HF
	Common offshore, particularly in summer and autumn

	Risso's dolphin
	HF
	Regular around the Pembrokeshire islands

	Minke whale
	LF
	Seasonal visitor, mainly in summer

	Fin whale, humpback whale, killer whale, long-finned pilot whale
	LF / HF
	Occasional



Grey seal is not an EPS but is a qualifying feature of the Pembrokeshire Marine SAC. It has been considered using the phocid (PCW) thresholds.
Injury: For the HF, LF and PCW hearing groups, the non-impulsive onset thresholds are TTS 178, 179 and 181 dB and PTS 198, 199 and 201 dB re 1 µPa²s respectively (Southall et al., 2019). These are 25–28 dB higher than the VHF thresholds assessed in Section 2.1.6. The USBL band (21–31 kHz) is also near the upper limit of LF hearing. The risk of injury to any of these species is therefore lower than for harbour porpoise and is negligible.
Disturbance: Any behavioural response will be short-term and localised within approximately 3 km of the moving vessel and will be reduced further by the mitigation in Section 4.4.1.1.8. This is not considered likely to impair the ability of any EPS to survive, breed or rear young, or to significantly affect their local distribution or abundance.
Duration: The route within the West Wales Marine SAC is approximately 35,640 m long, from the end of the HDD to the western extremity of the SAC. The shore end landing will take less than 24 hours. The PLGR will be conducted at speeds between 926 m/hr and 2,778 m/hr, giving an estimated duration within the SAC of 12.83–38.49 hours. Cable lay and burial will be conducted at between 300 m/hr and 500 m/hr, giving an estimated duration within the SAC of 71.28–118.80 hours. The total worst-case duration of active operations within the SAC is therefore approximately 181 hours (7.6 days), split across three separate operations. At any one time, only the area around the moving vessel is affected.
Given the short duration and localised, transient nature of the works, the risk of an EPS offence is considered negligible, and an EPS licence is not considered necessary, and an EPS licence is not considered necessary.
Potential Impacts
Offshore installation and survey operations could potentially impact the West Wales Marine SAC through anthropogenic noise, contaminants, and death or injury by collision, the likelihood of impact is considered to be considered low. 
Anthropogenic underwater noise has been identified as a low/medium risk to Harbour Porpoise population in the area, as underwater noise can lead to potential mortality, internal injury, disturbance to physical and behavioural changes including foraging, navigation, breeding and socialising. 
Offshore operations in the area, including installation of the Beaufort cable system, can increase contaminants in the water column through discharge from vessel and equipment’s used. There is a very small chance these contaminants can potentially effect water and prey quality for Harbour Porpoises, leading to increased bioaccumulation of contaminants through ingestion and consequently potential reproduction health problems for the species. 
Increased shipping activity in the SAC can also lead to increases in chances of collisions with Harbour Porpoises. Collision with marine mammals can lead to injury and mortality. The risk of this in the area is identified as low.
Mitigations
Following on the identified potential impacts of offshore and nearshore operations that may occur during the installation of the Beaufort cable system, several mitigation measures have also been identified. 
Harbour Porpoises use sound and echolocation to navigate, forage, communicate and detect predator detection. The peak frequency of echo-location frequency produced by Harbour Porpoises is between 120 – 130 kHz (Miller & Wahlberg, 2013). Underwater sounds created by large ships are unlikely to disturb Harbour Porpoises s at this frequency, however large marine developments causing significant increases in marine traffic could increase acoustic disturbances. The Beaufort cable system in comparison to other offshore marine developments is relatively small and time efficient and is therefore not considered to significantly increase underwater noise. 
Collison with marine mammals including Harbour Porpoises is not considered a significant risk and no additional management is likely to be required for Beaufort operations.
There are historical mining operation outfalls that potentially still exist in the site and could be a source of contaminants to the area. Effective management of contaminant release in the site is difficult to obtain. Most pollutants harmful to marine mammals have been phased out by action under the OSPAR Convention and more recently the EU, through the restriction of PCB use (OSPAR, 2023). Human activities can cause re-release of chemically stable chemicals back into the environments. Trenching and jetting operations for the Beaufort cable system will be limited, therefore the risk of re-releasing contaminants into the water column is very low. 
Conclusions On Adverse Effects on Harbour Porpoise
On the basis of the information provided and assessed, the majority of the proposed survey equipment is not expected to emit acoustic signals at frequencies and levels capable of disturbing or injuring harbour porpoise. Passive equipment has no acoustic emission pathway, and equipment operating at 170 kHz and above, or at approximately 2.5 MHz, is outside the accepted functional hearing range of harbour porpoise and is therefore unlikely to be audible to the species.
The only items requiring precautionary consideration are the Kongsberg HiPAP 502 and Kongsberg cNODE MiniS systems, and the Furuno FE700 if operated at 50 kHz. These systems overlap with the harbour porpoise hearing range and should therefore be controlled during operation. Provided the USBL systems are operated only when necessary, at the lowest practicable output level, and in accordance with any marine mammal mitigation measures, the proposed equipment package is not expected to result in an adverse effect on harbour porpoise or on the conservation objectives of the marine protected area.
Summary of West Wales SAC
[bookmark: _Toc244864290]Table 57: West Wales SAC Impacts & Mitigations Summary
	Potential Impact
	Description
	Effects
	Risk
	Mitigation

	Anthropogenic Noise 
	Installation activities could cause an increase in anthropogenic noise to the area
	Direct - Installation activities may disturb Harbour Porpoises in the area by causing physical and behavioural changes to the species affecting; foraging, navigation, breeding and socialising.
	Low/medium 
	The Beaufort cable system is a relatively short and small offshore Project. There will be no use of sub-bottom profilers or air-guns used for this Project. 

	Contaminants in the water column 
	Vessel’s activity can cause increases in contaminants in water column 
	Direct and Cumulative - Historical mining outfalls exist around the Pembrokeshire coastline. Chemically stable sediments can be re-released into the water column when physically disturbed i.e. jetting activities. 
	None/low
	Beaufort cable system operations regarding jetting a trench are very limited and are not anticipated to disturb these sites. 

	Injury or death to Harbour Porpoises
	Collision with offshore vessels can cause injury and/or mortality to Harbour Porpoises
	Direct - Cable laying vessel, CTVs and potential other offshore vessels will be present in the area. 
	None/low
	There is not considered to be a significant increase in risk to marine mammal collision from vessels involved in the development of the Beaufort cable system.


Pembrokeshire Marine SAC
The proposed Beaufort cable system is routed through the Pembrokeshire Marine SAC covering an area or 138038.5 ha, see Figure 100, this site has been selected for a range of habitats and species including estuaries, large shallow inlets and bays, reefs, Grey Seal (Halichoerus grypus) and Shore dock. There are also other qualifying features in favour of the site selection including, sandbanks, mud and sand flats, coastal lagoons, Atlantic salt meadows, Sea Lamprey (Petromyzon marinus) and Otters (Lutra lutra) (Natural Resources Wales, 2018). The variety of habitats found in the Pembrokeshire Marine SAC is highlighted in Figure 100, Figure 101, Figure 102, Figure 103 & Figure 105. Aswell as supporting a range of habitats, the Pembrokeshire Marine SAC also is representative of Grey Seal colonies and is selected as a significant breeding area in the UK, representing over 2% of annual pup production. 
The UK is home to about approximately 120,000 Grey seals, making up 40% of the world population and 95% of the European population. Furthermore, the breeding and pup population of Grey Seals in Pembrokeshire Marine SAC should be considered during planning phases and when acquiring operational permits for the Beaufort cable system.
The presence of Shore dock, one of Europe’s most threatened endemic vascular plants, should also be considered. The UK is the world stronghold for this species with a population comprising of <650 plants. In nearshore and landing areas, operations should be considerate of this plant species.
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[bookmark: _Ref217053930][bookmark: _Toc244864392]Figure 100: Pembrokeshire Marine SAC Site Where Beaufort Cable Passes Through
Sea Caves
Sea cave communities found in the Pembrokeshire Marine SAC vary in size and can extend hundreds of metres into the rock. The communities that colonise these caves habitats also vary depending on the structure of each cave system, but they are typically colonised by encrusting species and shade-tolerant seaweeds.
Intertidal and shallow water caves, as marked in yellow along the coastline in Figure 101, are often subject to strong wave surges and tend to be compiled of coarse sediments, boulders and cobbles. These sediments are often highly mobile and lead to scouring along cave walls.
Whilst the Beaufort cable system lands south of these cave systems, the physical conditions of strong waves surges and scour should be factored in when landing and protecting the cable system. Beaufort should be aware that these cave systems are nearby, however, future operations are unlikely to interfere with this protected area and therefore only awareness as a mitigation measure may be necessary.
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[bookmark: _Ref217053950][bookmark: _Toc244864393]Figure 101: Submerged or Partially Submerged Sea Caves In Relation to Beaufort Cable Route
Large Shallow Inlets & Bays
Large shallow inlets and bays are large indentation of the coast that are relatively shallow and generally have a lower influx of freshwater. There are three main sub-types of large shallow inlets and bays: embayment, fjordic sea loch and ria. Pembrokeshire Marine SAC is one of the best examples of a ria, typically defined as a drowned river valley in an area of high relief; most have resulted from the post-glacial rise in relative sea level (JNCC, 2025). The wide range of environmental conditions, particularly seabed substrates, tidal streams and salinity gradients, supports high community and species diversity. A wide range of subtidal and intertidal rocky habitats are present, from rocky reefs and boulders to rich under boulders, crevices, overhangs and pools. Species richness is particularly high with intertidal sandy/muddy areas supporting beds of narrow-leaved eelgrass (Zostera angustifolia).
Installation operations of the Beaufort cable system may pose risk to St Brides Bay which is identified as a protected feature under the Pembrokeshire Marine SAC: large shallow inlets and bays.  Operations may be damaging to areas of intertidal sandy/muddy sediments that provide habitats for a variety of species Figure 102.
Before installation areas may be assessed to ensure no species or critical features are at risk of detrimental damage from this route selection. To mitigate potential damage, early engagement with the permitting and conservation managers should be attained.
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[bookmark: _Ref217053973][bookmark: _Toc244864394]Figure 102: Pembrokeshire Marine SAC St Brides Bays Large Shallow Bay
Intertidal Mudflats & Sandbanks
Intertidal mudflats and sandflats are submerged at high tide and exposed at low tide (Figure 6). Plant and animal communities vary across the continuous gradient of flat categories: clean sands, muddy sands and mud. Along the south Wales border these intertidal flats are dominated by bivalves (Countryside Council for Wales, 2009). In areas of fine sand cockles (Cerastoderma edule) are abundant, along with other bivalves, amphipods and worms. In muddier sediments the sand-gaper Mya arenaria, peppery furrow-shell (Scrobicularia plana) and mud-snail (Hydrobia ulvae) are also found in large numbers. 
Installation operations of the Beaufort cable system may pose risk to the Pembrokeshire intertidal sand and mudflats by damaging areas that provide habitats for a variety of species, particularly bivalves. Before installation, areas may be assessed to ensure no species or critical features are at risk of detrimental damage from this route selection. To mitigate significant disruption to the environment, Beaufort cable owners will use HDD operations to minimise disruption to sand and mudflats. A preliminary route for HDD is shown in Figure 104, this would mitigate direct impact with surface of sand and mudflats and, in turn, reduce interaction with associated organisms that would be directly affected by trenching operations.
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[bookmark: _Ref217054007][bookmark: _Toc244864395]Figure 103: Pembrokeshire Marine SAC Mudflats & Sandbanks
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[bookmark: _Ref217054110][bookmark: _Toc244864396]Figure 104: Planned HDD Route Under Mudflats & Sandflats
Reefs
Reefs are rocky marine habitats or biological concretions that rise from the seabed. The Beaufort cable system passes through a subtidal rocky reef mainly composed of igneous rock and some areas of friable Old Red Sandstone and some limestone, see Figure 105. Reefs in the areas are subject to extreme variations in tidal stream strength and exposure to waves. Offshore there are particularly extensive areas of tide-swept kelp and species-rich red algal populations and, across the large areas of deeper rock reef, a wide range and abundance of invertebrate animal communities, with hydroid, bryozoan, soft coral and anemone species (JNCC, 2025). More sheltered reefs, including those in lowered salinity and higher turbidity, typically support diverse and species-rich sponge- and ascidian-dominated communities.
Using JNCC data it appears the proposed Beaufort cable system is currently routed through a potential subtidal reef, see Figure 105, during installation operations the reef may be subjected to damage from jetting. However, the reef is not fully defined in this area. A recent cable corridor survey indicated there was no reef in direct obstruction of the proposed cable route and therefore no reef boundary was defined, Appendix 8 and Appendix 9 show the two North Up charts from the Project marine survey and show the sediment types defined from the survey results. Therefore, jetting and subsequent laying of the cable in this area is not anticipated to directly impact/damage reefs, additionally, no pinning to reefs would be required.
Any Annex I reef identified during installation operations will be actively avoided. The present evidence from the 2024 geophysical and geotechnical surveys indicates that no Annex I reef is present across the cable corridor.
As stated above, pre-installation surveys were conducted of the proposed cable corridor, these consisted of geotechnical and geophysical surveys. Both geotechnical and geophysical surveys were conducted in 2024 (see Appendix 11 and Appendix 14 respectively). 
The geotechnical data collections consisted of vibrocores, cone penetration tests CPTs, grab samples, offshore logging, and laboratory testing to characterise seabed conditions. From the varying geotechnical tests, it was concluded that sediments generally compromised of fine sands in the east, fine to coarse gravelly sands towards the southwest, fine to medium sands with low- to medium-strength clay in the central area, and, medium dense to dense gravelly sands towards the northwest. No reefs were detected or present throughout the survey in 2024. 
The geophysical survey utilised the following survey methodology, MBES, Multibeam backscatter, SSS, Magnetometer and SBP data. From the data collected it was concluded that sediments consisted of fine sediments, medium sediments, coarse sediments and localised bedrock exposures. In addition, some 3000 boulders were found along the route. The geophysical survey aimed to identify any geohazards along the route and inform ecological assessment. Geophysical features of interest included: Sediment waves and trochoidal sediment waves, possible tunnel valleys, iceberg plough marks, bedrock outcrops and possible fishing/trawl activity crossing existing infrastructure. Again, no reefs or reef features were identified along this survey corridor during the geophysical survey. 
No reef features were identified in the Beaufort geophysical and geotechnical survey reports. The surveys identified bedrock outcrops, boulders, sediment waves and other geological features, but no reef habitat classifications were reported. Therefore, from the surveys, neither the geophysical nor geotechnical report indicated any presence of reef. No formal ‘reefiness’ assessment was undertaken as part of the 2024 survey. The geophysical survey recorded approximately 3,000 boulders and localised bedrock exposures. A desk-based screening of these features against the stony reef criteria of Irving (2009) and Golding et al. (2020). Any area meeting the criteria for ‘low’ or greater reefiness would be treated as potential Annex I reef and actively avoided.


[image: ]
[bookmark: _Ref217054117][bookmark: _Toc244864397]Figure 105: Pembrokeshire Marine SAC Sub-Tidal Reefs in Relation to Beaufort Cable
Potential Impacts
Within the Pembrokeshire Marine SAC the Beaufort cable may cause disruption and damage to several habitats: mudflats and sandflat, subtidal reefs, submerged caves and large shallow inlets and bays. The main disruption to these environments will occur during installation operations of the cable system, where the use of heavy machinery for laying and trenching operations has the most contact with the seafloor. This may result in disruption to plants and animals that inhabit these areas. 
There is also a potential for installation operations of the Beaufort cable system to disturb Grey Seals‘ breeding grounds and behaviour through anthropogenic noise and habitat disturbance. Surveys using air guns or using reflected energy of the seabed can alter Grey Seals behaviours from foraging to predator detection. 
Offshore operations in the area, including installation of the Beaufort cable system, may can increase contaminants in the water column through discharge from vessel and equipment’s used. There is a very small chance these contaminants would potentially effect water and prey quality for Harbour Porpoises, leading to a bioaccumulation of contaminants through ingestion and resulting in potential reproduction health problems for the species. 
Shipping activity in the SAC can also lead to increase chances of collisions with Harbour Porpoises. Collision with marine mammals can lead to injury and mortality.
Mitigations
The West Wales SAC and Pembrokeshire Marine SAC overlap in areas and in potential mitigation strategies. The marine installation phase of the Beaufort cable system is a relatively spatially and temporarily limited marine operation when compared to other marine developments in the area, therefore anthropogenic noise should represent limited disturbance, no greater than what already exists in the area.
Additionally, as mentioned earlier, frequency of survey equipment’s outside the 120-130kHz range should not cause too much disturbance to Grey Seal populations.  Operations may be scheduled outside the breeding seasons of Grey Seals to avoid disturbing the species during critical time periods. 
Collison with marine mammals including grey seals is not considered a significant risk and no additional management is likely to be required for Beaufort operations. However, an MMO may ask to be present on ship during laying operations to observe any Grey Seal sightings. 
There are historical mining operation outfalls that potentially still exist in the site and could be a source of contaminants to the area. Effective management of contaminant release in the site is difficult to obtain. Most pollutants harmful to marine mammals have been phased out by action under the OSPAR Convention and more recently the EU, through the restriction of PCB use (OSPAR, 2023). Human activities can cause re-release of chemically stable chemicals back into the environments. For trenching operations in the area current sources of exposure may have to be identified and the Project assessed under the HRA to understand the potential impact to the site and outside the site. 
The use of HDD may mitigate direct impacts to sand and mudflats in the area by removing the use of trenching in those areas. Additionally, survey identified no reefs within the proposed Beaufort cable route, therefore, mitigation to reduce damage to reefs is no longer required, if reef was identified no jetting would occur in this area.
Summary of Pembrokeshire Marine SAC
[bookmark: _Toc244864291]Table 58: Pembrokeshire Marine SAC Impacts & Mitigations Summary
	Potential Impact
	Description
	Effects
	Risk
	Mitigation

	Disturbance to Sandflats and mudflats
	The Beaufort cable system is routed through a sandflats and mudflats.
	Installation operations of the Beaufort cable system may pose risk to intertidal sandflats and Mudflats. Bivalves found in the area may be disturbed by operations
	Medium 
	Early engagement with the permitting authorities and the use of HDD will significantly reduce direct impacts to sand and mud flats. 

	Disturbance to Subtidal reefs
	The Beaufort cable system is routed through a potential subtidal reef. 
	During installation operations the reef may be subjected to damage from jetting. 
	Low
	Reef in this area is not clearly outlined. Any identified reef will be routed around. No jetting will occur through identified reef. Surveys produced evidence that no reefs were present in the proposed route. 

	Distribution to Submerged Caves
	Submerged cave systems can be found along the Pembrokeshire coastline. 
	Operations for the Beaufort cable system are highly unlikely to interfere with submerged caves.
	None/Low
	No mitigation required

	Distribution to Large Shallow Inlets and Bays
	The Beaufort cable system is routed through large shallow inlets and Bays.
	Installation operations of the Beaufort cable system may pose risk to intertidal sandy/muddy habitats found within Shallow inlets and Bays. The use of jetting tools will have a direct effect on the intertidal area, disturbing the habitat.
	Medium 
	Early engagement with the permitting authorities

	Disturbance of Grey Seals
	The Beaufort cable system is routed through an area where there is a high density of Grey Seals 
	Installation operations of the Beaufort cable system could disturb Grey Seals, breeding grounds and behaviour through anthropogenic noise and habitat disturbance. 
	Low/Medium 
	The Beaufort cable system is a relatively short and small offshore Project. There will be no use of sub-bottom profilers used this Project. 

	Contaminants in the water 
	Operational vessels activity can cause increases in contaminants in water column. 
	Installation of the Beaufort cable system can increase contaminants in the water column through discharge from vessel and equipment’s used. There is a very small chance these contaminants can potentially effect water 
	None/Low
	Beaufort cable system operations regarding jetting a trench are very limited and are not anticipated to disturb these sites. 

	Marine mammal collisions
	The Beaufort cable system is routed through an area where there is a high density of Grey Seals 
	Collision with offshore vessels can cause injury and/or mortality to Grey Seals. Beaufort cable system can
	None/Low
	There is not considered to be a significant increase in risk to marine mammal collision. Vessels involved in the development of the Beaufort cable system will not be a significant amount in comparison to offshore vessels already in the area. 


St Davids SAC
The proposed Beaufort Route does not run through the St David’s SAC, Figure 106, however, the Welsh landing point lands south of the conservation area, for awareness, details of the SAC are stated below. 
The southerly part of the St David’s SAC perimeter borders Newgale beach, the landing point of the cable. The site is designated for vegetated sea cliffs and maritime heathland and has an area of 681.8 ha (countryside council for Wales, 2008). The maritime heathland found in this SAC are home to numerous rare plants and invertebrates, as well as a high density of nesting chough and peregrine falcon. 
The main factors identified that may affect the area are livestock grazing, burning and pollution particularly airborne pollutants such as nitrous oxides. Beaufort operations should pose little to no risk to this SAC.
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[bookmark: _Ref217054252][bookmark: _Toc244864398]Figure 106: St Davids SAC in Relation to Beaufort System
Potential Impacts
Beaufort cable system is very low risk to the St David’s SAC, the proximity of the landing point of the cable system to the SAC is >1km. Operations along the shore could potentially disturb nesting birds, increase the chance of burning through accidental fires and cause damage to the environment through accessing the beach with heavy machinery.
Mitigation
No breeding attempts have been known to fail as a result of impact of human disturbance in the St David’s SAC. To mitigate any potential disturbances Beaufort cable owners could liaise early on with stakeholders and conservation managers in the area. It is unlikely operations over 1km away from the SAC border will disturb nesting and breeding birds. 
To reduce the risk of fire, a full Hazard Identification & Risk Assessment (HIRA) and Quality, Health, QSHE assessment will be conducted by operation managers and all contractors involved during landing operations. In these briefings the proximity of the SAC should be made aware and the risks that fire damage can cause explained. 
For landing operations, no heavy machinery will be accessing the beach. Therefore, proximity to the SAC is relatively far and heavy machinery will not be required to travel through or near the St David’s area. Habitats will therefore not be subject to damage from these operations.
Skomer, Skokholm & the Seas off Pembrokeshire SPA
The Beaufort cable system does not pass through the Skomer, Skokholm and the Seas of Pembrokeshire but instead runs northerly of its perimeter, Figure 107. The site has been included for awareness and details are stated below.
The Skomer, Skokholm and Seas of Pembrokeshire SPA has an area of 166800.74 ha and was first classified in 1982 and then extended in 2014, see Figure 105. The islands of Skomer and Skokholm protected under this SPA supports the largest concentration of seabirds in England and Wales, species included in the classification for its protection comprise of: European storm-petrel (Hydrobates pelagicus), Manx shearwater (Puffinus puffinus), Atlantic puffin (Fratercula arctica), and lesser black-backed gull (Larus fuscus), as well as red-billed chough (Pyrrhocorax pyrrhocorax), short-eared owl (Asio flammeus) and breeding seabird assemblage.
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[bookmark: _Ref217054272][bookmark: _Toc244864399]Figure 107: Skomer, Skokholm & Sea off Pembrokeshire SPA in Relation to Beaufort System
Conservation objectives of the SPA are to ensure the condition of protected features are maintained or enhanced. The ability to maintain this objective can be affected by the sensitivity to pressure associated with activities taking place within or near to the protected area. Beaufort cable system is over 1km away from closest perimeter to the SPA, therefore, there is likely to be little to no pressures of disturbance to the protected area from future Beaufort operations to the neighbouring SPA.
St Davids Peninsula SSSI
The proposed Beaufort route does not run through the St Davids SSSI, Figure 108; however the Welsh landing point lands south of the conservation area and, for awareness, details of the SSSI are stated below. 
The southerly part of the St David’s SSSI perimeter borders Newgale beach, the landing point of the cable. The site is designated for several primary features: 
· Intertidal communities 
· Grey Seal (Halichoerus grypus)
· Golden Hair Lichen (Teloschistes flavicans)
· Rare Coastal Plants 
· Coastal invertebrates
· Coastal landforms
· Quaternary deposits and associated landforms
· Precambrian, Cambrian and Ordovician rock sequences and associated fossils
· Ordovician Igneous and associated rocks
At current the site is considered to be in a ‘favourable conservation status’. The main factors identified that may affect the area are livestock grazing, water quality, pollution and disturbance. Beaufort operations should pose little to no risk to this SSSI.
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[bookmark: _Ref217054320][bookmark: _Toc244864400]Figure 108: St Davids Peninsula SSSI in Relation to Beaufort System
Potential Impacts
The Beaufort cable system represents a very low risk to the St David’s SSSI, given that the routing and landing point of the cable system to the SSSI is >1km, although it is recognised that operations along the shore could potentially disturb coastal plants, coastal invertebrates, and cause damage to the environment if access to the beach with heavy machinery was required.
Mitigations
To mitigate any potential disturbances Beaufort cable owners could liaise early on with stakeholders and conservation managers in the area. It is unlikely operations over 1km away from the SSSI border will affect coastal plants and invertebrates. 
For landing operations, no heavy machinery will be accessing the beach. Therefore, proximity to the SSSI should be of no concern, whilst heavy machinery will not be required to travel through or near the St David’s area. Habitats will therefore not be subject to damage from these operations.
Aber Bach/Newgale SSSI
Aber Bach SSSI is a site of special interest for its geology and marine biology including specialised rock pools, cave, overhang and under boulder communities, which enhance the interest of rocky habitats. The site extends from Newgale beach to Little Haven in the southeast, Figure 108 shows the northerly end of the SSSI. The Beaufort cable system does not pass through this SSSI. 
Aber Bach SSSI is of interest for several geological features including, upper carboniferous rocks yielding non-marine bivalves and nine plant beds that help develop the understanding for the development of South Wales Coal-Basin. The site also contains large sections of quaternary, in particular at the Druidston site which contains abundant wood and marine shell fragments and a wide range of exotic rock types, provides very clear evidence demonstrating the incursion of an ice sheet from the Irish Sea Basin into Pembrokeshire. The site also is identified for Variscan structures including cliffs that expose fault-bounded blocks of Ordovician slates confined better carboniferous strata, additionally, coastal cliffs expose areas of carboniferous sandstones and shales. 
In relation to biological features, the geological variety of the site has provided habitats for several species of interest. In vertical rock sides supports high species richness including species of purse sponge (Grantia compressa), white lace sponge (Clathrina coriacea), boring sponge (Cliona celata), and sea squirts such as gooseberry sea squirt (Dendrodoa grossularia, Morchellium argus and Trididemnum cereum). Rockpool communities of particular interest occur throughout the site. Those characterised by the coralline alga (Corallina officinalis) and brown alga (Bifurcaria bifurcata) are rare in south and west Wales and Nationally. The site also offers interest further inland with a variety of heathland supporting a variety of plant and animal species, including peregrine falcon and over wintering greater horseshoe bats.
[bookmark: _Ref244863225][bookmark: _Toc244864231]Other Designated Benthic Habitats
A full review of the geotechnical and geophysical marine survey reports has determined that neither the Geotechnical Factual Data Report or the MDM Beaufort Cable Route Processing Report identifies or confirms the presence of benthic habitats within the study area. The Beaufort survey describes a heterogenous seabed characterised by glacial geomorphological features, varied water depth and bathymetry, and a diverse range of sediment types, which may provide the environmental conditions favourable to habitat development. Although the survey reports do not include a habitat classification, the sediment descriptions from the grab samples, vibrocores and geophysical interpretation allow the corridor to be assigned to broadscale habitat types (EUNIS level 3).
The JNCC UKSeaMap broadscale habitat data have also been reviewed along the route. Two broadscale habitat types are mapped over the cable corridor: fine sandy sediment (clean sand) in the inshore section, and coarse sediment in the inshore (within 12NM in alignment with JNCC definition) section. These correspond to EUNIS level 3 habitats A5.2 Circalittoral and infralittoral fine sand and A5.1 Circalittoral coarse sediment. UKSeaMap does not identify reef or any other specific designated benthic habitat along the route.
Subtidal sands and gravels are listed as a habitat of principal importance under Section 7 of the Environment (Wales) Act 2016. Both broadscale habitats are extensive in the region, and the temporary disturbance corridor (approximately 1.90 km², Table 8) and the permanent footprint are negligible relative to their extent. Sandy sediments are expected to recover within months to a few years (Section 4.4.1.1.11.1).

[bookmark: _Ref244862800][bookmark: _Toc244864232]Potential Effects of Permanent Deposits
JNCC advised that the presence of the cable and associated protection represents a change in substrate. The potential effects are as follows:
1 The seabed directly beneath surface-laid infrastructure is lost for the lifetime of the asset.
2 Introduction of hard substrate: polyurethane Uraduct, articulated pipe and any exposed cable placed on soft sediment may be colonised by epifauna that would not otherwise be present (a localised artificial reef effect). It may also act as a stepping stone for invasive non-native species.
3 Smothering: sediment-dwelling fauna beneath the footprint will be smothered during placement.
These effects apply even where no designated habitat is present, because the sediments themselves support benthic communities (see Section 4.5). However, the majority of the cable and Uraduct will be buried, so the seabed surface will return to sediment over most of the route. The surface-laid footprint is very small (Table 59) and is negligible relative to the extent of the same broadscale habitats in the area. The magnitude of effect is therefore negligible and not significant.
The cable has an outside diameter of 33 mm and no additional external protection such as rock placement or concrete mattresses is planned. There are also no plans to remove and replace (relocate) any boulders along the route. Boulders identified in the 2024 geophysical survey have been avoided through micro-routing, and the lay ROV is able to avoid any further obstructions live during the laying operations. No boulder relocation footprint is therefore expected (Table 59).
[bookmark: _Ref244862862]Worst-Case Permanent Footprint
The worst-case footprint of the cable, external cable protection and other permanent deposits within the West Wales Marine SAC is set out below.
[bookmark: _Ref244862822][bookmark: _Toc244864292]Table 59: Worst Case Seabed Footprint Within West Wales Marine SAC
	Item
	Dimensions (Worst Case)
	Footprint (m2)
	Nature

	Uraduct at Greenlink crossing – Option 2
	200 m × 0.115 m OD
	23.0
	Permanent

	Uraduct at Greenlink crossing – Option 1 (for reference)
	200 m × 0.091 m OD
	18.2
	Permanent

	Cable (full length within SAC, buried or surface-laid)
	37,926 m × 0.033 m OD
	1,251.6
	Permanent (buried sections: seabed surface reinstated)

	Articulated pipe at HDD exit
	15 m × 0.130 m OD (MOP/ES Table 5)
	1.95
	Permanent

	Surface-laid cable (where burial not achieved)
	Target: zero surface-laid cable within the SAC. Any unforeseen length is already counted in the full-length cable row above
	0
	Permanent

	Relocated boulders (if clearance required)
	None – route micro-routed around all boulders; lay ROV avoids any obstructions live
	0
	Relocated boulders (if clearance required)

	Total Permanent Footprint
	1,276.6
	0.000017% of SAC

	Burial / PLGR / clearance corridor
	37.926 km × 50 m
	1,896,300 (0.0257% of SAC)
	Temporary
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